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Bo6 GTVT diing dau chét lugng c6ng dich vu cong truc tuyén quéc gia
Transport Ministry ranks first in the quality of the national online public service portal
XUAN LOC

S6 héa ca s& dir liéu khéng 16 linh vuc dudng bo
Digitizing a huge database of the road field i R
KHANH LE

Hién dai héa ha tdng céng nghé, ting dung chuyén déi s6 quan ly dudng thay
Modernizing the technology infrastructure and applying digital transformation for
waterway management

HUY LOC

Céng nghé s6 nang tdm qudc té cang bién Viét Nam
Digital technology raises Vietnamese seaports to the international level R
MINH THANH

Hang khéng chuyén déi s6 manh mé dé “cat canh” bay xa
Aviation Sector digitally transforms vigorously to ‘take off'for long distances
BINH MINH

Dot pha phat trién ha tang giao théng hién thuc héa Nghi quyét Dai hgi Dang XIil
Breakthrough in transport infrastructure development realizes the Resolution of Party
Congress XIII

vO THANH - XUAN LOC

Phét hién nhiéu kinh nghiém hay kéo giam TNGT
More experiences in reducing traffic accidents disclosed B .
VAN HUE

Nganh GTVT quyét tam giai ngan ky luc
Transport Sector is determined to disburse at a record level . -
VU THANH VU

Chuan bi vao nam hoc méi van canh canh néi lo TNGT hoc dudng
While new school year is nearing, worries about school traffic accidents still rerpain
CAM PHU

Nghién cttu ché tao bé téng dam lan st dung vat liéu dia phuong tai TP. Bao Lc,
tinh Lam Déng
Research on manufacture of the compacted concrete roller using local materials in Bao
Loc city, Lam Dong province
PGS. TS. LE VAN BACH; ThS. NGUYEN TUAN CUGNG
TS. TRAN HOU BANG; KS. NGUYEN QUANG DUNG

Daénh gia kha nang chiu tai clia cac két cdu dam bé téng cét thép c6 xét dén miic
d6 an mon cla cac c6t thép
Evaluation of the load-carrying capacity of reinforced concrete beam structures with the
corrosion degree of the reinforcements taken into account |
TS.VvOBA THANH ThS PHUNG DUY HAI KS TRAN THU MINH
PGS. TS. TRAN THE TRUYEN ThS. NGUYEN THI THANH TAM

Nghién ctiu st dung tro bay thay thé mét phan cét liéu min trong bé téng xi mang
ting dung cho xay dung mat duong 6 t6
Research on use of fly ash to partially replace fine aggregates in cement concrete for
road surface construction
KS. LAM VAN TRUNG; PGS. TS. HUYNH TRONG PHUGC
NGUYEN NGOC SON; TS. HO VAN QUAN
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Xay dung giai phap kinh té ky thuat kiém tra céng trinh cau st

dung thiét bi bay khéng ngui lai

Developing eco-technical solutions to inspect bridge works using

unmanned aerial devices R B .
TS. LUONG XUAN CHIEU; ThS. PHAN THI HIEN

Nghién ciiu va ting dung gach bé tong siéu nhe trong ky thuat
xay dung
Research and application of super lightweight concrete bricks in
construction engineering

ThS. TRAN VAN TUNG; ThS. NGO VIET ANH

Ung dung Network Analyst gidi quyét bai toan tim dudng di t6i
uu va phan viing phuc vu cho chuéi ctia hang Pizza Hut khu vuc
ndi thanh, TP. H6 Chi Minh

Network Analyst application to solve the problem of seeking the

optimal route and service zoning for the Pizza Hut chain in the inner
area, HCMC N

ThS. TRAN NGOC HUYEN TRANG

KS. PHAM TRONG HUNG

ThS. NGUYEN THI HAI YEN

TS. NGUYEN HA TRANG

Kham pha cac nguyén nhan va yéu té gia ting muic d6 nghiém
trong cuia cac vu tai nan giao thong dang va cham ti phia sau
bang ky thuat tai tao mé phéng
Exploring causes and contributory factors of rear-end road crashes by
simulation reconstruction technique
TS. NGUYEN PINH VINH MAN
PGS. TS. VU ANH TUAN

Nghién ctu chuyén héa 5-Hydroxymethylfurfural thanh nhién
liéu sinh hoc va phu gia nhién liéu
Research on conversion of 5-Hydroxymethylfurfural into biofuels and
fuel additives

ThS. PHAM THI HOA

Review on flow-field design of proton exchange membrane fuel
cell for automotive applications

Dr. DANG XUAN ON

Dr. VU MINH DIEN

Dr. NGUYEN DINH DUNG

Dr. NGUYEN DUY VINH

Hiéu chinh gia tri dau vao cho tinh dao ddng xoan tu do hé truc
chinh dung déng ca may chinh diesel tau bién
Correction of input value for free torsional oscillation of the main shaft
system using marine diesel main 1 engine

TS. LAI HUY THIEN; KS. TRUONG QUANG MAN

Tinh toén luc bé lai tau thay bang phuang phap CFD khi thay
d6i goc bé lai
Calculating the rudder’s force by CFD method when changing the
steering angle |
TS. CO TAN | ANH vU; TS. PHAM NGUYEN BDANG KHOA
TS. NGUYEN THANH SON; GS. TS. PHAM KY QUANG

Anh hudng ctia ché d6 ct dén d6 6n dinh ctia hé théng gia cong
va chat lugng bé mat khi mai thép c6 do ciing cao bang da mai
Boron Nitrit lap phuong
Influences of cutting parameters on stability of the machining system
and surface quality of workpiece when grinding high hardness steel
by cubic Boron Nitride grinding wheel

TS. NGUYEN THI THU LE
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Phat trién mo-dun thu tin hiéu AIS dua trén RTL-SDR va

OpenCPN

Developing AlS receiver module based on RTL-SDR and OpenCPN
ThS. NGUYEN THANH VAN; ThS. BUI DiNH THINH

Nghién ctu séng phan xa lén dé tudng diing ¢ budng tiéu song
Research on waves reflected on the caisson with an absorbing
chamber )

PGS. TS. PAO VAN TUAN; TS. PHAM VAN KHOI

Piéu khién hudng cho thiét bj I3n khéng ngudi lai st dung mé
hinh diéu khién du bao
Heading control for UAV using predictive control model

TS. PO KHAC TIEP

Tinh toan dinh tam hé truc tau thay c&16n khi ké dén anh hudng
cUa bién dang than tau
Calculating shaft alignment of large ships with regard of the effect of
hull deformation
ThS. LE DiNH DUNG; TS. CAO PUC THIEP
ThS. BUI THI HANG

Nghién ctiu (ing dung mé-dun bang théng siéu rong dé dinh
vi trong nha
Applying the ultra-wideband module for indoor positjoning

TS. NGUYEN VAN TIEN

M hinh héa hé théng &c-quy tau thay c6 tinh dén su xuéng cap
cla cac théng sé
Modeling of the ship’s batteries and their assemblies, taking into
account the degradation of parameters
ThS. DANG DPINH PHUC; ThS. HUA XUAN LONG
ThS. LE VAN TAM

Phuong phap hiéu chinh vi tri dinh vi phuong tién dudng bo

trong hé théng giao théng théng minh

Method of position correcting in road vehicle positioning in the

intelligent traffic system - .
TS. NGUYEN TRUNG BUC

Nghién cttu xay dung bé tu ddng diéu chinh d6 sang buéng lai

tau thay

Research to build an automatic dimming set for the ship’s cockpit
Ths. VO BUC ANH; TS. VO XUAN HAU

Ché tao bo diéu khién gidi han cong suit may chinh trén tau
thay théa man quy dinh vé EEXI
Manufacturing the power limit controller of the ship's main engine,
satisfying EEX| regulations
KS. TRAN MANH TUAN PGS. TS. VUONG PUC PHUC

Nghién ctiu, thiét ké hé théng giam sat chat lugng khéng khi
trong ham hang trén tau thay st dung céng nghé 10T
Designing the air quality control system in the ship’s cargo hold using
|OT technology B .
TS. NGUYEN TUAN ANH
TS. VO XUAN HAU
ThS. NGUYEN MINH BUC

M6 hinh phat hién déi tugng trong déam may diém anh Lidar
Object detection model in Lidar point cloud
ThS. PHAM TRUNG MINH
TS. NGUYEN TRONG puC
TS. NGUYEN CANH TOAN
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Nghién ctiu quy trinh cdng nghé ché tao vé cano ¢& nhé bang
vat liéu inox kiéu sandwich
Research on the technological process of manufacturing small-sized
canoe shells using sandwich-type materials of stainless steel and
foam polyurethane

TS. HUYNH VAN VO

Nghién ctu thuat toan hiéu chinh thai gian tré dng-ten dé
nang cao dd chinh xac cho mé-dun do khoang cach bang
thong siéu rong
Research on antenna delay time correction algorithm to improve the
accuracy of ultra-wideband distance measurement module

TS. NGUYEN VAN TIEN

Du béo lugng tiéu thu nhién liéu ctia tau bang ky thuat hoc may
khi diéu kién khai thac tau thay déi
Forecasting ship’s fuel consumption by machine learning when ship
operating conditions change
PGS. TS. TRAN HONG HA
ThS. NGUYEN KIM ANH
TS. TRAN THE NAM

Thiét ké, ché tao thiét bi do néng dd cén ting dung trong an
toan giao thong
Designing and manufacturing an alcohol concentration measuring
device to be applied in traffic safety
TS. TRAN THI PHUONG THAO
TS. NGUYEN VAN TIEN; ThS. VU THI THU

Thiét k&, ché tao bo diéu khién phao ctiu sinh diéu khién tirxa
Designing and manufacturing the controller for remote controlled
life - saving buoys
ThS. NGUYEN THANH VAN
PGS. TS. BINH ANH TUAN
KS. NGUYEN VAN HUNG

Nghién ctiu, mé phdng su thay d8i du trit chan hoa tiéu UKC ctia
tau theo van téc tau va su dao ddng muc nudc thay triéu theo
thai gian thuc trong luéng hang hai

Research to simulate variations of ship's UKC according to ship velocity
and tidal level fluctuations in real time in navigational channels

PGS. TS. TRAN KHANH TOAN

ThS. LE VAN THUAN

ThS. PHAM HONG CUGNG

Nghién ctiu dé xuat giai phap nang cao hiéu qua giam sat va
quan ly hé théng bao hiéu trén cac tuyén luéng hang hai
Research to propose solutions for efficiency improvement in
monitoring and managing the signalling system on navigational
channels

ThS. NGUYEN TRONG KHUE

Nghién ctu cai thién hiéu suat khai thac nhém can truc bé tai
cac cang bién container clia Viét Nam
Research on operational efficiency improvement of quay cranes at
the container terminals in Viet Nam
ThS. PHAM HUY TUNG
PGS. TS. NGUYEN LUGNG HAI

Phuong phap uéc tinh lugng phat thai CO, ctia tau bién tai cdng
Lach Huyén véi muc tiéu huéng t6i xdy dung cang xanh
Method to estimate CO, emissions of ships at Lach Huyen port for the
goal of building a green port

ThS. HUYNH TAT MINH; ThS. PHAN MINH TIEN
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Nghién ctru dé xuat cac gidi phap nang cao hiéu qua quan ly
chat thai rdn xay dung trén dia ban TP. Hai Phong
Research to propose solutions for efficiency improvement of
construction solid waste management in Hai Phong city
ThS. NGUYEN HOANG YEN

Mé hinh thi nghiém Venturi chi phi thap phuc vu day-hoc tich
cuc cho mén hoc Co luu chat
Venturi low-cost tube-based experimental model for active learning
of fluid mechanics
TS. NGUYEN HUU THO; ThS. CHAU THI THAN
ThS.HO A LIL; ThS. LY THANH HUNG
TS. NGUYEN VU ANH DUY

Téng hop vat liéu Sn0,/g-C,N, va nghién ctu x{ ly du lugng
khéng sinh oxytetracylin trong nudc tai mét sé6 dam nuéi thay
san ven b& & Hai Phong

Synthesis of SnO,/g-CN, materials and research on treatment

of antibiotic oxytetracylin residue in water in some near-shore
aquaculture ponds in Hai Phong

VU THI KIM VAN LE THI LINH CHI

NGUYEN TH] KIEU OANH; NGUYEN THITHU UYEN

TRAN THUY LINH; ThS. NGUYEN THI THU

ThS. DINH THI THUY HANG

Nghién ciiu cac tiéu chi danh gia khu cong nghiép sinh thai, ap
dung véi mét s6 khu cdng nghiép hién hitu tai TP. Hai Phong
Research on criteria to evaluate eco-industrial zones, applicable to
some existing industrial parks in Hai Phong City

ThS. NGUYEN THI NUONG; ThS. NGUYEN THI THU

Cac yéu té tac ddng dén lua chon trung tdm logistics hang néng
san cho san pham vai thiéu tinh Bc Giang
Factors affecting the selection of agricultural logistics centers for
lychee products in Bac Giang province

TS. NGUYEN MINH BUC; ThS. LE MANH HUNG

Mé hinh nang cao hiéu qua két néi clia van tai dudng sat voi
cang bién va cac phuong thiic van tai khac
Advanced model for enhancing the connection efficiency among
railway transportation and seaports as well as other transportation
modes

TS. PHAM VIET HUNG

Bién phap dam bao an toan, Igi ich ciia nguai tiéu dung khi
tham gia mua sam truc tuyén tai Viét Nam hién nay
Measures to guarantee the safety and benefits of consumers when
participating in online shopping in Viet Nam now

KS. NGUYEN TRUNG HIEU NGUYEN DUY ANH

Céng nghé BIM gidi phap gidm chi phi va nang cao chat luong
cong trinh giao thong
BIM technology helps reduce the cost and raise the quality of
transport works
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TU TRANG 161 DEN 177 LA CAC BAI VIET CUA CAC CHUYEN MUC:
Van ban - Chinh sach, Giao théng dia phuong, Qudc té,
M@i truang, Phong chéng thién tai - Tim kiém ctu nan,
Thé gidi xe, Chuyén dé.
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Chuyén déi s6 dang tac dong manh mé trén moi linh vuc, déng vai tré quan trong va la
dong luc phat trién kinh 1€ - xa hdi cua dat nuéc. Xac dinh day cung Ia khau tao doét pha
nén nganh GTVT cdn ci vao co s6 n0| luc va bam sat muc tiéu, k& hoach cua Chinh phu
dé hoach dinh, xay dung 16 trinh s6 héa cu thé nhdm thuc hién thanh cong nhiing muc tiéu
clia Nganh, phuc vu t6t hon nguéi déan va doanh nghiép.

Bn GTUT diimg dau chat lirong
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Theo danh gla cua Bo
Thong tin va Truyen
1hong tai Phién hop tha
6 cua Uy ban Quoc gla
vé chuyen déi sé ngay
12/7/2023, trong 6 thang
dau nam 2023, Bo GTVT
la “dlem sang” vé phat
trién kinh té sé nganh
linh vuc, mang lai Igi ich
chung cho ngugi dan va
doanh nghiép.

CHUYEN POI SO LA XU THE
TAT YEU CUA MOI QUOC GIA

Trong nhirng nam gan day, linh
vuc chuyén ddi sé da va dang giup
cac quéc gia ddy manh phat trién
kinh té - xa hoi, tang ndng suat lao
déng, thuc ddy déi mdi sang tao
va nang cao nang luc canh tranh
quéc gia. Theo nghién clu cla
McKensey (My), vao nam 2025, murc
d6 tac dong cha chuyén ddi s6 tdi
GDP nudéc My la khodng 25%, con
& cac nudc chau Au khodng 36%.
Theo danh gia ctia BO Thong tin va
Truyén théng, & khu vuc ASEAN,
“néu cac nudc ASEAN chuyén doi
s6 manh mé&, nam 2030 GDP cua
ASEAN c6 thém 1.000 ty USD. Déi
vGi Viét Nam, GDP nam 2030 sé
tang 100 ty USD".

L

Trung tdm diéu hanh cao t6c Ha Noi - Hai Phong -
cdc phuong tién trén tuyén

T kinh nghiém chuyén déi s
quéc gia clia cac nudc trén thé gidi
va thuc tién & Viét Nam, Dai hoi XIlI
clia Bang da xac dinh néi dung cua
chuyén d6i s6 quéc gia trong nhiing
nam téi la: “Cébng nghé sé sé thic day
phat trién kinh t& s6, xa hoi s6; lam
thay déi phuong thic quan ly nha
nudc, mo hinh san xuat kinh doanh,
tiéu dung va dgi séng van hda, xa hoi”

Dung trudc yéu cau cta cobng
cudc chuyén déi s6 dang dat ra,
Ban Can sy dadng B6 GTVT da ban
hanh Két luan sé 56-KL/BCSD ngay
8/12/2022, trong d6 néu ré: Thuc
hién Dé an 06/CP, BO GTVT da chu
déng va sém trién khai cac nhiém vy,
thanh 1ap T6 cong tac va ban hanh K&
hoach trién khai cac nhiém vu dugc

noi gidm sat hoat déng

giao; lanh dao B6 thudong xuyén chi
dao, kiém tra, giam sat, dén déc thuc
hién; cac co quan, don vi da tich cuc
phéi hgp véi cac ca quan chiic nang
cla Bo Cong an, BO Thong tin va
Truyén théng dé€ hoan thanh: Két ndi
€0 s dt liéu chuyén nganh (co s dir
lieu GPLX, co s& di liéu dang kiém
phuong tién) va hé thong giai quyét
tha tuc hanh chinh cda BO GTVT véi
€0 s& di liéu qudc gia vé dan cu; ra
soat, dé xudt stia d6i cac van ban quy
pham phap luat cta B6 GTVT dé s
dung cos&di liéu qudc gia vé dan cu
phuc vu thuc hién cac thd tuc hanh
chinh trén moi trudng dién td; nang
cap hé thong cong nghé théng tin
dap Ung an toan, an ninh théng tin
mang, dam bao yéu cau két néi, chia



sé di liéu véi co s& dir liéu qudc gia
vé dan cu.

D& thuc hién hiéu qua cac nhiém
vu dugc giao tai Dé 4n 06/CP, thuc day
chuyén d6i s6 nganh GTVT, Ban Can
su dang yéu cau céac co quan, don vi
quan triét tinh than quyét tam, quyét
liét chi dao, phan dau hoan thanh
dung va vuat tién d6 cac nhiém vu B
GTVT dugc giao vi Igi ich chung cho
ngudi dan va doanh nghiép.

Doéng thoi, Ban Can su dang Bo
GTVT yéu cau hoan thién cac van
ban quy pham phép luat quy dinh
viéc st dung co s& di liéu quoc gia
vé dan cu phuc vu thuc hién thua
tuc hanh chinh trén méi trudng
dién ti va quan ly, khai thac di liéu
chuyén nganh GTVT; ra soat, téi cdu
trdc quy trinh, cat giam, don gian
héa thd tuc hanh chinh va té chic
thuc hién tich hop, két néi, chia sé
dir liéu dan cu gilra co sG dir liéu
qudc gia vé dan cu v6i Céng Dich
vu cdng va Hé théng Théng tin mot
cla dién t& B6 GTVT phuc vu xac
thuc, chia sé théng tin cong dan khi
thuc hién tha tuc hanh chinh.

BO GTVT DAN PAU VE CUNG
CAP DICH VU CONG TRUC TUYEN
VA PHAT TRIEN KINH TE SO

Theo danh gid ctia B6 Thong tinva
Truyén thong tai Hoi nghi truc tuyén
toan quéc so két 6 thang dau nam
2023 vé chuyén déi s6 qudc gia va Dé
an 06/CP, Bd GTVT la “diém sang” vé
phét trién kinh té€ s6 nganh, linh vuc.
BO GTVT la mot trong hai Bo xép loai
A vé chat lugng Céng Dich vu cong
truc tuyén. Day la muc cao nhat trong
5 muc dé danh gia vé chét lugng clia
c6ng dich vu cong truc tuyén va can
phai dat tir 90 dén 100 diém.

Pé dugc xép loai A, céng dich
vu cdng phai c6 day du chic nang,
giao dién than thién, h6é trg ngudi
dan truy cap thuan tién va dac biét
cb tbc do tai trang va dap lng thao
tdc cla ngudi dung tot, toc do tai
trang dudi 2,5 giay, thai gian phan
héi dusi 0,2 gidy.

Trao d6i véi PV Tap chi GTVT, éng
Lé Thanh Tung, Gidam déc Trung tdm
Cong nghé thong tin (B GTVT) cho
biét, trong 6 thang dau nam 2023,
l&nh dao B6 GTVT da chu tri 8 cudc
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C6NG DICH VU CONG QUOC GIA

Két néi, cung cdp théng tin va dich vu céng moi liic, moi ndi
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Trang chi  Chi tiét th tuc hanh chinh

D3i Gidy phép l3i xe do nganh Giao théng van tai cap

t

Trinh tu thuc hién

a) Nop hé s¢ TTHC:

Tracliuhéss  Tda &nnhan dan

Chon cd quan thuc hién
Tinh/Thanh phé (@) B3 nganh

B Giao théng van tai

- C4 nhan nép hé 50 dé nghi ddi Gidy phép I4i xe dén Cuc Dudng bo V|2 e h e TTHC Jy

théng van tai.

Giai quyét tha tuc:

Céch thic thuc hién

Chuyén déi sé trong finh vuc GTVT mang lai nhiéu loi ich cho nguoi dan va doanh nghiép

-

nhiém vu trong tam hang dau’”.

\

Tai Hoi nghi So két 1 nam trién khai D& an 06 va téng két hoat
dong ndm 2022, trién khai nhiém vu ndm 2023 cda Uy ban Quéc gia
vé chuyén déi s6, Thu tudng Chinh pht Pham Minh Chinh nhdn manh:
“Chuyén déi s6 1a xu thé tat yéu va la yéu ciu bat budc déi véi chung
ta, dang dién ra rdt manh mé, sdu réng. Chuyén déi s gidp giai quyét
hiéu qua méi quan hé gilra Nha nudc, thi trudng, xa héi; thic ddy tang
trudng kinh té€, nang cao nang suat lao déng, nang luc canh tranh, hiéu
qua san xuat kinh doanh, giam chi phi cho ngusi dan, doanh nghiép,
déng thaoi giup chinh quyén cac cap nang cao nang luc quan ly diéu
hanh. Bang, Nha nudc ta rat coi trong va xem day la mét trong nhiing

hop chuyén dé vé Chinh phu dién
tl va chuyén déi s6. B6 da ban hanh
Ké hoach phat trién Chinh phu s6
va bdo dam an toan thong tin mang
GTVT: ban hanh 25 van ban trién khai
Chinh pha dién tl, chuyén déi s6 va
cac nhiém vu dugc giao tai D& an 06...
Két qua, budc dau hinh thanh di liéu
s6 nganh GTVT phuc vu cong tac chi
dao, diéu hanh va két néi, chia sé véi
bo, nganh, dia phuong.

Hién tai, BO GTVT dang duy tri
cung cap hon 290 dich vu céng truc
tuyén trong téng s6 hon 400 thu tuc
hanh chinh, dat ty 1&é 72%. Trong 6
thang dau nam, hé thong tiép nhan
va xt ly hon 114.000 hé so (ty & hé
sG truc tuyén dat hon 80%; so véi 6
thang dau nam 2022, ty lé nay téng
8,6%) vé&i han 103 nghin tai khodn s
dung.Trong d6, cung cap 145 dich vu
cong tryc tuyén toan trinh trén Céng
Dich vu cong BO GTVT.

Tinh dén ngay 10/7/2023, BO
GTVT da két néi, khai thac dit liéu chia

4 b, nganh va chia sé di liéu cua Bo
GTVT vé6i 6 bé va 25 dia phuong. Theo
danh gia ctia B6 Thong tin va Truyén
thong, B GTVT xép thu 2 trong cac
bo, nganh vé téng sé giao dich khai
thac dir liéu, trung binh hang théng
chia sé khoang 5,7 triéu dir liéu cua
nganh GTVT.

“BO GTVT dang tap trung chi
dao xay dung 4 b6 co s& dir liéu nén
tang dung chung gém: Ca sa dit liéu
két cdu ha tang giao thong; co sé
dir liéu phuong tién; co s& di liéu
ngudi diéu khién phuong tién; co
s& dir liéu doanh nghiép hoat dong
trong linh vuc GTVT lam nén tang
hinh thanh co s& dir liéu quoc gia vé
GTVT, dat nén moéng cho phat trién
kinh té€ s6 - xa hoi s6. Péng thai,
tadi cdu trdc quy trinh cac dich vu
coéng hién c6 dé cung cdp céc dich
vu cdng truc tuyén toan trinh theo
hudng cat gidam, don gian hoéa thu
tuc, mau don, t& khai dién ti’, é6ng
Lé Thanh Tung cho biét thém O
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Chuyén déi s6 dang tac dong manh mé trén moi linh vuc, déng vai tré quan trong va la
dong luc phat trién kinh 1€ - xa hdi cua dat nuéc. Xac dinh day cung Ia khau tao doét pha
nén nganh GTVT cdn ci vao co s6 n0| luc va bam sat muc tiéu, k& hoach cua Chinh phu
dé hoach dinh, xay dung 16 trinh s6 héa cu thé nhdm thuc hién thanh cong nhiing muc tiéu
cla Nganh, phuc vu t6t hon ngudi dan va doanh nghiép.

$d hoa co' sd dif ligu khong Io
linh virc dmmg ho

Hé théng can kiém tra t3i trong tu déng téc dé cao

Zf KHANH LE

W

Véi vai tré6 quan trong bac
nhét cla ngénh GTVT, linh
vuc dudng bd da va dang
dcly nhanh tién trinh chuyen
d0| sé vdl hqng loat nhiém
vu dé ra. Pé an “Tang cudng
ung dung céng nghe thong
tin va chuyén doi s trong
linh vuc dudng bd giai doan
2023 - 2025, dinh hudng dén
2030” do Cuc BBVN xday
dung viia dugc B6 GTVT phé
duyét se tap 1rung thuc h|en
hang loat gidi phap nham
hién dai héa linh vuc du’dng
bo dap Ung doi h0| cua thuc
tién dong gop nhiéu hon nia
cho nén kinh t& dét nuéc.

XAY DUNG NEN TANG CHO
CHUYEN POI SO

Theo 6ng T6 Nam Toan, Trudng
phong Khoa hoc cong nghé, Moi
trudng va Hop tac quéc té, Cuc Dudng
b6 Viét Nam (BBVN), nhitng nam qua,
Cuc da ddy manh céng tac chuyén déi
s vGi viéc str dung mé hinh dién toan
ddm may cho hé théng phan mém,
o s& dir liéu (CSDL) khéng 16 cua linh
vuc dudng bo.

Cu thé, Cuc BBVN da phat trién
di liéu s6 véi viéc hoan thanh xay
dung tiéu chudn di liéu quan ly
phuong tién véi 938.092 phuaong
tién kinh doanh van tai trén toan
qudc va da cap phu hiéu, bién hiéu
thudc quyén quan ly va di liéu cho
88.331 don vi kinh doanh van tai
da cap gidy phép vao hé théng; sé
hoéa CSDL cua 8.818.396 GPLX 6 t0

va 46.781.159 GPLX mé t6, lam nén
tang dé trién khai dich vu cong truc
tuyén mudc do 3 va muac do 4 trén
C6ng Dich vy céong Qudc gia. Bén
canh dé, hé théng CSDL kiém soat
tai trong xe dugc két néi vai 63 tram
ki€ém soat tai trong xe luu dong va 14
tram kiém soat tai trong xe c¢6 dinh,
dong vai tro la nguén dit liéu phuc
vu cho céng tac théng ké, bao céo vé
tinh hinh kiém soat tai trong xe cho
cac co quan quan ly nha nudc, nguai
diéu khién phuong tién va hoat dong
van tai, hé théng d liéu quan ly két
cdu ha tang GTVT.

Thai gian qua, Cuc BBVN da tap
trung xay dung nén tang s6 vdi viéc
hoan thanh nang cap CSDL hé théng
qudn ly tinh trang mat duong cua
55.345 km lan/24.598 km quéc 16
va dudng cao té¢; hoan thién mo-
dun hé tro lap ké hoach bao tri cau,
tich hgp v6i hé théng quan ly tai san
dudng bo, hé thong CSDL quan ly
cau quoc 16 va cao téc vai 7.700 cau,
tich hgp v6i hé théng quan ly tai san
dudng bd.

Da4i véi hé thong CSDL quan ly
tai sdn duong bg, cac don vi da thu
thap du 32 loai tai san duong bd
khac trén téng s6 24.598 km qudc
16 va cao téc; tich hgp thong tin
vGi hé thong quan ly mat duong,
quan ly cau cling nhu tinh trang cla
6.600 cau trén cac tuyén duong dia
phuong. Pay dugc danh gid la hé
théng CSDL I6n vé tai san dudng bo,
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WEIGHT IN MOTION SYSTEM KM78/QL.5

tin va chuyén déi s6 trong linh vuc
dudng b giai doan 2023 - 2025, dinh
hudng dén 2030” Pay la co s dé Cuc
BBVN ting dung toan dién cdng nghé
théng tin, thic ddy chuyén déi s6 linh
vuc dudng bd theo nguyén tac lay
ngudi dan, doanh nghiép lam trung
tam, gép phan nang cao hiéu luc,
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Phadn mém kiém tra t3i trong xe

la cong cu quan ly, tdng hop bao céo
va ho trg cong tac lap ké hoach bao
tri hang nam va trung han cta Cuc
va B GTVT.

SO HOA TOAN DIEN

Trao d6i v&i Tap chi GTVT, éng
Nguyén Xuan Cuong, Cuc trudng
Cuc DBVN cho biét, vai viéc thuc hién
duy tri 66 dich vu cong truc tuyén,
trong do6 c6 41 dich céng toan trinh
(muc do 4) va 25 dich vu cong mot
phan, Cuc DBVN da thuc hién cap
nhat 100% sé liéu bao cao, thong
ké 1én hé théng théng tin bao cdo
Chinh pht va hé théng theo doi két
qua nhiém vu lanh dao B6 GTVT giao.
Ngoai ra, hé théng quan ly can b, hé
théng théng tin luu trir tai liéu dién
tl, phan mém quan ly thong tin vé
khoa hoc va cong nghé nganh GTVT
déu dugc van hanh hiéu qua, qua do
gop phan nang cao hiéu qua, hiéu
luc trong thyc thi nhiém vu ctia Cuc
DBVN, phuc vu t6t hon cho nguai
dan va doanh nghiép.

Ong Cudng ldy vi du, viec mé&
rong trién khai dich vu muc do 4
trong cdp, d6i GPLX trén Céng Dich
vy cong Qudc gia pham vi toan quéc
(t ngay 14/11/2022) dén nay da cé
10.156 hé so dang ky, trong d6 da cap
8.999 GPLX, dang xtrly 1.157 ho so.

Qua théng ké cho thay sé luogng
hé so ti€p nhan c6 chiéu hudng
tang dan khi quy | tiép nhan trung
binh 16 h6 so/ngay, quy Il tiép nhan
trung binh 92 h6 so/ngay va hién

dang tiép nhan trung binh 150 hé
so/ngay. Viéc trién khai cap, déi
GPLX truc tuyén toan trinh trén
Céng Dich vu cdng Quéc gia da gop
phan don gian, giam bét tha tuc
hé sa, tiét kiém thoi gian va chi phi
trong viéc gidi quyét tha tuc hanh
chinh cédp, d6i GPLX. Lam mét phép
tinh nhd, néu tinh trung binh cho
viéc an nghi, di lai cta nguai dan &
cac xa vung xa ¢6 khodng cach dén
trung tam thanh phé khoang 300
km thi méi ho so cap, déi GPLX thuc
hién theo hinh thic truc tuyén sé
tiét kiém dugc khodng 700 nghin
déng cho nguai dan.

VGi viéc hoan thanh hé théng
CSDL quan ly gidm sat, khai thac d
liéu cac tram thu phidich vu sttdung
dudng bé théng qua doi soat luu
luogng va doanh thu thoi gian thuc
tai ting tram thu phi da gép phan
cong khai, minh bach hoat dong
thu phi, tiét kiém thai gian, gidam chi
phi cho ngudi dan va doanh nghiép.
Cung vai d6, qua trinh chuyén déi
s6 gilp s6 hda, luu trir hé so bao tri
céng trinh, bao gém cac van ban
phép ly, hé so lap du an, ho so thiét
ké, hoan coéng, quyét todn cla cac
tuyén quéc 16 dugc bao duéng, stia
chira thuong xuyén va dét xuat...,
phuc vu hiéu qua viéc quan ly diéu
hanh céng tac quan ly, bao tri trén
toan hé thong.

Clng theo 6ng Cudng, via qua,
B6 GTVT da phé duyét Dé an “Tang
cuong Ung dung cong nghé théng

hiéu qua cong tac quan ly nha nudc
[inh vuc dudng bd tu Trung uong
dén dia phuong, nham phat trién hé
théng két cau ha tang giao théng
dudng bo hién dai, ddm bao ATGT va
moi trudng.

Theo d6, cac hoat déng quan
ly, diéu hanh cta Cuc DBVN dugc
chuyén dé&i s6 mét cach toan dién dé
c6 thé trién khai van hanh cha yéu
trén mdi trudng truc tuyén; tu dong
héa dugc cac cong tac lién quan dén
kiém tra, gidm sat, xt ly vi pham ddi
véi doanh nghiép, phuong tién va
nguoai lai xe tham gia kinh doanh van
tai, cac co s& dao tao, sat hach lai xe,
hoc vién hoc lai xe théng qua cac
hé théng thiét bi va phan mém Ung
dung cong nghé thoéng tin.

“Cac ké hoach quan ly bao tri,
slfa chira tai san két cau ha tang giao
théng dudng bo dugc ing dung cong
nghé théng tin dé tu dong hoéa trong
codng tac lap ké hoach, nang cao hiéu
qua quan ly nha nudc. Hé théng giao
théng théng minh dugc trién khai
trén hé théng dudng bo cao téc va
cac do thi, c6 su két ndi véi cac linh
vuc khdc; tién téi khong st dung tién
mat trong giao dich hoat déng giao
théng duang bd; 100% phuong tién
0 t6 si dung tai khoan thu phi dién
t0r dé thanh toan da muc dich cho céc
dich vu giao théng dudng bd", 6ng
Cudng nhan manh.

P& thuc hién thanh céng muc
tiéu chuyén ddi s6, Cuc DBVN va
cac co quan, don vi lién quan tiép
tuc hoan thién van ban quy pham
phap luat; xdy dung mo hinh cong
nghé thong tin ctia Cuc BBVN; xay
dung, hoan thién cac hé thong ky
thuat dung chung; hoan thién hé
théng ting dung noi bo; ddy manh
cung cap dich vu cong truc tuyén;
ung dung céng nghé théng tin,
chuyén déi s6 chuyén nganh va dao
tao, phat trién nguén nhan luc cho
chuyén déis6 O
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Chuyén déi s6 dang tac dong manh mé trén moi linh vuc, déng vai tré quan trong va la
dong luc phat trién kinh 1€ - xa h0| cua dat nudc. Xac dlnh day cung Ia khau tao dét pha
nén nganh GTVT cdin ¢’ vao co s6 n0| luc va bam sqt muc tiéu, k& hoach cta Chinh phu
dé hoach dinh, xay dung 16 trinh s& héa cu thé nhém 1hu’c hién thanh cong nhilng muc tiéu
cua Nganh phuc vu t6t hon ngudi dan va doanh nghlep

| | | [ ] g g g n ’

Cuc DTND Viét Nam dang ap dung quan Iy, giam sat truc tuyén hé théng phao, dén tin hiéu trén luéng dudng thdy quéc gia

25 HUY LOC

[—

Sau nhiing thi nghlem Uing dung céng nghé s véo qudn Iy, linh
vuc du’dng ihuy ndi dia (DTND) hién dang tap trung tai cdu tric

1ong thé tur ha tang dén mé hinh kién tric théng tin, vén hanh

cdéng nghé sé dé phuc vu ngudi dan, doanh nghiép.

HOAN THIEN, PHAT HUY UNG
DUNG CONG NGHE HIEN C6

C6 mat tai Trung tam Giam sat,
t6 chic giao thong dudng thly ti xa,
nhin trén man hinh dién t& I6n, PV
Tap chi GTVT dugc nhém van hanh

8

giGi thiéu so do s6 cla tling tuyén
van tai thiy quéc gia, véi vi tri, trang
thai tin hiéu dén géan trén cac phao
luéng, vi tri thiét bi do va muc nudc
theo thai gian thuc.

Trén so d6 s6, moi tuyén ludng

dudng thay dugc xac dinh, gidi han
baéi day phao (xanh, dd) hai bén mép
lubng, méi phao dugc dinh vi tai mot
toa dd vé tinh. Khi phao rai khai vi tri
(hodc tin hiéu dén bi mat, cudng dé
sang khong du) sé phat canh bao tu
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M6 hinh kién truc théng tin Cuc DTN Viét Nam phuc vu chuyén dbi s’

dong trén hé thong quan ly, déng thoi
luu tri lai lich st di doi. Viéc ngay lap
tlic phat hién sy thay déi cla phao
dan lubng gitp cac don vi béo tri diéu
chinh, khidc phuc s6m nhat céac su co
phao, dén dé bao dam ludng tuyén
thong su6t. Bén canh dé, hé théng gitp
gidm sét viéc khac phuc ctia don vi bao
tri cing nhu xtr ly kip thai cac trudng
hop phao bi mat trém hay tau thuyén,
thién tai gay troi dat. “Cong nghé nay
giup thay phuong thic thi cong truéc
day la dinh ky dung phuong tién thuy
di doc tuyén dé kiém tra phao, dén hay
nhan cong cam thudc do muc nudc,
vGi lugng nhén céng va chi phi 16n
nhung hiéu qua thap hon’, nhan vién
van hanh chia sé.

Theo dai dién Cuc DTND Viét
Nam, day chi la mét trong sé hai ting
dung cong nghé da dugc dp dung tu
vai nam qua (véi hon 2.500 phao, 63
tram doc muc nudc ty dong), giup
phat huy két qua thiét thuc va dang
tiép tuc dugc hoan thién dé tién téi
chuyén déi s6 manh mé trong linh
vuc dudng thay.

Ba Khuc Thi Nguyét Hao, Trudng
phong Khoa hoc cong nghé, Hop
tdc quoc té va Moi trudng (KHCN,
HTQT&MT), Cuc BTND Viét Nam cho
biét, Cuc da dat dugc moét s6 nén
tdng Ung dung céng nghé va dang
tap trung hoan thién, phat huy tng
dung c6ng nghé trong té chuc, diéu
hanh bé mdy, quan ly chuyén nganh
dé phuc vu ngudi dan, doanh nghiép.

Cu thé, Cuc da hoan thanh lién

thong phan mém quan ly van ban
véi truc van ban ctia B6 GTVT (bdo
cdo truc tuyén, cap nhat chi dao, két
qua thuc hién nhiém vu...) két noi
v6i cac sé GTVT. TU thang 8/2021, Cuc
DTND Viét Nam Ung dung chir ky s6
ca nhan trong phé duyét ho so cong
viéc cdp Cuc va cac don vi (du kién
thang 12/2023 hoan thanh két noi, s6
héa nghiép vu xtt ly van ban déi vai
cac dan vi truc thudc Cuc); dau tu va
van hanh én dinh hé théng héi nghi
truyén hinh tryc tuyén dat chudn.

Trong Ung dung céng nghé gidi
quyét tha tuc hanh chinh, Cuc BTND
Viét Nam da hoan thanh quy trinh néi
bd, quy trinh dién t&r va ddm bdo ha
tang ky thuat thuc hién trén Céng Dich
vu cOng truc tuyén mot clra déi véi 35
thu tuc hanh chinh linh vuc dudng
thay thudc thdm quyén cda Cuc. Tinh
tirnam 2022 dén nay, Cuc da giai quyét
gan 5.000 hé sg, thu tuc truc tuyén
(nhu hé so linh vuc cap phép van tai
thay qua bién gidi; linh vuc két cdu ha
tang, cdp va cap lai gidy chiing nhan
kha nang chuyén mén; linh vuc cang,
bén thay ndi dia...), tao thuan loi cho
doanh nghiép va ngudi dan.

HIEN PAI HOA HA TANG, XAY
DUNG BO €O SG DU LIEU LON

DPé cap tinh hinh chuyén déi s6
linh vyc dudng thuy, lanh dao Cuc
DTND Viét Nam cho biét, khé khan
hién nay la co s& ha tang céng nghé
clia Cyc méi dap Uung & muc co ban
cho cac hé théng da trién khai, phuc

TIEU DIEM GIAO THONG

S6 08/2023

vu xay dung mé hinh Van phong dién
t, phuc vu nghiép vu tai Cuc. Vi vay,
Cuc da ra soat, dua vao ké hoach hién
dai hda co s& ha tang, dau tu cac
cong nghé hién dai (phong may chu,
dudng truyén, hé thong chéng chay
né, thiét bi luu dién, bdo d3m an ninh
an toan..) du an trung han vé céng
nghé thong tin giai doan 2021 - 2025.
Cung do6, xay dung mo hinh kién tric
téng thé, ndi dung can chuyén déi s6
ctia linh vyc dudng thay dé bao dam
chuyén déi s6 bén viing, hiéu qua.

Truéng phong KHCN, HTQT&MT
Khac Thi Nguyét Hao cho biét, vai
sy tai trg ctia Dy an “Hé thong théng
tin quan ly tich hop ho trg cai thién
giao thong DTND thudc Hop phan
B Chuong trinh Aus4Transport” cla
Chinh pha Uc, thang 7/2022, Cuc da
xdy dung hoan thanh Khung kién
trdc téng thé hé théng théng tin tich
hop cho linh vyc giao théng DTND,
xay dung xong cac phan mém, cong
cu nhap du liéu va sé nhap xong dir
liéu clia 55 tuyén dudng thay quoc
gia vao thang 12/2024.

“TU cac két qua dat dugc trong
qua trinh Ung dung cong nghé théng
tin va du an trén, Cuc tiép tuc trién khai
Du an “Xay dung hé théng thong tin
quan ly tich hap phuc vu chuyén déi s6
Cuc BDTND Viét Nam” bang nguén vén
dau tu cdng trung han. Dy an nay dugc
BO GTVT phé duyét chi truong dau tu
thang 11/2022 va da hoan thanh bdo
cdo nghién ctu kha thi.

Dén nam 2025, khi du an hoan
thanh, hé théng thong tin tich hop la
mot bo co s& dir liéu I6n dugc s6 hoa,
gém toan bé cac ditliéu co s vé tai san
két cdu ha tang dudng thay, phuong
tién, ngudi diéu khién phuong tién
thay; dir liéu quy chudn, tiéu chuén,
van tai thay... dé phuc vu quan ly, diéu
hanh GTVT thay theo mé hinh céng
nghé s’ ba Hao thong tin.

Clng Vv&i cac ndi dung trén, dai
dién Cuc DTND Viét Nam cho biét,
trong 16 trinh chuyén d8i s6 linh vuc
dudng thiy cling sé xay dung ban dé
s6 hé thong giao thong dudng thuy,
dau tu hé théng quan ly phuong tién
bang thiét bi giam sat tu dong AlS dé
déng bo, phuc vu t6 chic hé théng
GTVT dudng thuy hién dai, an toan va
hiéu qua hon O



TIEU DIEM GIAO THONG

S6 08/2023

DAY NHANH CHUYEN D01 S6 NGANH GIAO THONG VAN TAI
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cua Nganh phuc vu t6t hon ngudi dan va doanh nghlep

l:nng nghe sd nang tam quac te
cang bien Viét Nam

25 MINH THANH

Viét Nam co nhleu thuan
Idl dé phat 1r|en va khai
théc cdang bién. P& phat
huy loi thé canh tranh,
nhleu cdang bién 16n tai TP.
H6 Chi Minh, Hai Phong,
Ba Ria - Ving Tau... da
va dang Ung dung manh
mé cong nghe s6 1rong
hoat déng san xudt kinh
docmh thu hit cac hang
tau, doanh nghiép tham
gia, tao stic canh tranh
trén thi trudng qudc 1é.

TU EPORT DEN SMART GATE

Thai diém Chi nhanh cang Tan Vi
(Céng ty C8 phan Cang Hai Phong)
chua trién khai hé théng cang dién ti
(ePort), khicé ta khaithong quan, anh
Nguyén Nam Duong, Céong ty TNHH
Tiép van Thang Long phai xudng
cang Tan V{ dé thuc hién ky gidm sat
va déi lénh tai quay thuong vu. Viéc
nay khién anh Duang mat kha nhiéu
thai gian, chi phi di lai. “Céng viéc ma
téi thudng xuyén ddm nhan la giao
hang nguyén, ha hang xuat tau, kiém
hoa. Khi Chi nhanh cang Tan Va trién
khai hé thong ePort, t6i da dang ky
tai khoan ca nhan dé chu dong thuc
hién cac thu tuc, thanh todn online,
gidm dang ké thai gian, chi phi’, anh
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T4t c3 cdc tac nghiép giao nhan container qua céng cang Tan Vi (H3i Phong)
déu duoc tr déng héa théng qua tng dung hé théng Smart gate

Duong chia sé va danh gia ePort phuc
vu hiéu qua trong chudi logistics.

Chi Cao Thi Hai, Cong ty TNHH
Thuong mai dich vu va Giao nhan
van tai Tudn Khoi cling cdm nhan
kha ré nhiing lgi ich ma ePort mang
lai. “Thay vi phai dung lénh gidy khi
ha hang, rat bat tién, nhat la dém toi,
nhirng ngudi thudng xuyén phai giao
dich truc tiép nhu chdng téi kha thoai
mai khi md& tai khodn ePort va su
dung Ung dung nay trong hoat déng
giao nhan tai Chi nhanh cdng Tan V",
chi Hai chia sé.

Tinh tur thang 1/2022 dén nay,
hang nghin khach hang la doanh
nghiép, cd nhan, hang tau da tiép
can va lva chon st dung dich vu
ePort trong viéc dang ky dich vu
giao nhan, thanh toan truc tuyén cho
cac container va thuc hién déng phi
dich vy theo cac phuong thic thanh
toan truc tuyén dugc hé trg qua céng
thanh toan dién t& VNPay. Khéach
hang sau khi [am tha tuc, thanh toan
trén mang, nhan ma QR va dén c6ng
quét ma hodc trinh 1énh dién tu vaéi
nhan vién tai céng dé thuc hién tac



nghiép ha hang, trd rbng tai bai
container.

Tiép do, tur ngay 1/3/2023, Cang
Hai Phong chinh thuc trién khai hé
théng giao nhan container tu déng
qua céng (Smart gate). Khach hang
(Iai xe, don vi van tai) sau khi co6 lénh
giao nhan dién tl sé tién hanh phan
xe, gan modc hodc Gy quyén van
chuyén véi cac phuong tién trudce khi
dén cang dé giao nhan hang. Khi téi
khu vuc cng cang, hé théng Smart
gate ty dong kiém tra, nhan dang méa
container, nhan dién bién s6 xe dau
kéo, ro-modc va chup anh, luu trir
hinh anh cac bé mat vé container, tu
dong gui phiéu vi tri (Position) qua
App Container Driver cho lai xe va
dong thoi thong bao trén bang dién
tr tai c6ng vi tri giao/nhan container.

Khi cac thong tin da chinh xac,
hé théng sé tu dong m& Barie dé xe
vao khu vuc bai container trong cang
dé thuc hién cac dich vu do khach
hang da dang ky. Sau khi hoan thanh
cac thu tuc trong bai, khach hang lai
xe ra c¢6ng, hé théng nhan dang ma
container, bién s6 xe dau kéo, ra-modc
kich hoat chup anh, ghi hinh anh cac bé
mat vo container (néu cd) va tu déng
gui phiéu giao nhan dién t (eEIR) qua
App (Container Driver) cho lai xe dé
hoan thanh tac nghiép giao nhan
container ty déng.

“Trugc day, khi thuc hién thu
tuc giao nhan tai c6ng, lai xe phai
trinh Iénh giao nhan gidy va cac
ching tir khac (néu co), nhan vién
giao nhan clia cdng kiém tra théng
tin, tinh trang dang kiém, tai trong
cho phép cua xe; s6 Seal, tinh trang
container, déng thai nhap s6 xe dau
kéo, ro-modc, s6 container, VGM va
cac théng tin lién quan vao phan
mém PL-TOS, nhan vién giao nhanin
phiéu vi tri container giao cho lai xe.
Thai gian thuc hién tha tuc tai céng
trudc day tu 3 - 5 phat/xe. Sau khi
ung dung Smart gate, thdi gian hé
théng tu dong nhan dién va chup
anh giam xuéng con 10 - 25 gidy/xe”",
dai dién Céng ty C6 phan Cang Hai
Phong cho biét.

GIAM NHAN SU VA CHI PHI
LOGISTICS
TU cudi nam 2021, Cong ty C6
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Thang 5/2023, Ngan hang
Thé gidi (WB) va Hang tin Tai
chinh S&P Global Market
Intelligence céng bé chi s6
CPPI (chi s6 hoat dong cang
container) cia 348 cang bién
trén thé gidi, trong d6 cum
cang Cai Mép - Thi Vai cua Viét
Nam gi(r vi tri thi 12, cao hon
mot s6 cang bién 16n trong
khu vuc. Chi sé CPPI dugc tinh
trén cac yéu té lién quan téi
thdi gian tau vao luéng, cap
cang; nang sudt béc va dé
hang lén xuéng cang cling
téng lugng hang/chuyén, tau
roi cang ra ludng; tiét kiém
nhién liéu cho tau Ién; cong
nghé thong tin, s6 héa.

o

phan Van tai va Thuong mai Quéc té
(ITC) phéi hgp véi Cong ty CS phan
Smart Logistics Technology ra mat hé
sinh thai Vietnam Smarthub Logistics
(VSL) tai cang container quéc té SP-
ITC (TP. H6 Chi Minh). VSL la hé sinh
thai cong nghé két ndéi cac thanh
phan trong chudi hoat dong logistics
nhu doanh nghiép xut nhap khau,
cang bién, hang tau, ngdn hang,
ICD, doanh nghiép dich vu logistics,
depot, doanh nghiép van tai.. tao
nén trung tdm diéu hanh trung gian,
xU ly cac dich vu truc tuyén theo thoi
gian thuc.

Tham gia vao VSL, cang SP-ITC
tao ra kénh tuong tac truc tuyén méi
cho doanh nghiép xudt nhap khiu
giao dich véi cang. Ngoai ra, khach
hang xudt nhap khiu con c6 thé tiép
can va st dung nhiing tién ich khac
nhu s dung cac dich vu van tai cho
cac 16 hang tai cdng thong qua Ung
dung goi xe, dich vu b3o hiém hang
hda, cac dich vu tai chinh nhu cho vay
thuc hién hgp déng xuat khau, thanh
toan xudt nhap khau.. Cang SP-ITC
truéc day cé gan 40 nhan su lam tha
tuc, phat hanh ching ti, héa don
nhung khi ap dung cdng nghé thi chi
con 5 nhan su tham gia.

Trong khi d6, tu nhing ngay
dau tién di vao khai thac giai doan
1 (thdang 1/2021), cang Gemalink

(Ba Ria - Ving Tau) da xay dung theo
hudng cang xanh, t6i uu hoéa van
hanh, khai thac bang viéc s dung
thé hé ciu E-RTG 100% dién ludi dugc
van hanh ban tu dong, tich hgp céng
nghé kiém soat tai linh hoat (ALC) va
cabin diéu khién théng minh, cung
hé théng DGPS két hop déng bo vai
phan mém quan ly cdng CATOS. Nho
do6, moi hoat dong quan ly khai thac,
phdi hop gilra cac bén lién quan cla
cang dugc thuc hién nhanh chéng,
chuén xéac dén tung vi tri container
trén bai.

Dai dién Céng ty C8 phan Smart
Logistics Technology (don vi dang
trién khai gidi phap céng nghé nén
tang chuyén ddi s6 cadng bién) cho
hay, binh thudng, khi xudt khiu mot
container, doanh nghiép can lén
héng tau dang ky lay container rong,
sau d6 vé cang chon container. Khi
dong hang xong lai [én hang tau dat
chd tau, xuéng cang déng tién ha bai,
thuc hién dich vu tha tuc hang xuat,
tha tuc vao s6 tau, thanh ly hai quan.
Trudc day, trung binh mot container
thédng quan phai qua 12 diém cham,
thai gian tu 5 - 7 gid. Nhung khi ting
dung chuyén d&i s6, mot container
théng quan qua 2 diém cham chi
trong 2 - 3 phut. Véi viéc s6 héa nay,
doanh nghiép cang tiét kiém dugc
chi phi nhan su xt ly ching tu dén
90 - 95%.

Theo tim hiéu cta PV Tap chi
GTVT, trong tng s6 145 cang bién
trén ca nudc hién nay, nhiéu doanh
nghiép cang bién da va dang ung
dung céng nghé théng tin, chuyén
déi s6 trong hoat dong diéu hanh
xép d& hang héa tai cang va lam
viéc v6i hang tau, lién két gilta cac
hang tau, gita cac cang, chd hang
va théng quan hang héa nhu: Phan
mém diéu hanh, khai thac cdng bién
(TopX, Catos, Vtos, Navis, Ptos..);
phan mém cang théng minh; nén
tdng cang bién s& (Smarthub) va
nhiéu phan mém quan ly hoat dong
clia xe container, sa lan ra vao cang
(SmartGate, RiverGate...). Pay la
diéu can thiét dé kéo gidm chi phi
logistics va thé hién nd luc cla cac
cadng bién dé dua nganh Hang hai
Viét Nam phat trién, tiém can véi
thé giéi A

1
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25 BINH MINH
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Nganh Hang khong ¢6 vai tré dac biét dsi véi m0| quéc gia. Ngodi
gla tri mang Iqi vé kinh & - xa héi, an ninh - quéc phong

hang khéng

con 1a clia ngod ngodi giao, vi vdy viéc tdng cu’dng chat Iu’dng dich vu,
trong do iap irung day manh lGng dung chuyen doi s6 goép phan nang
cao hinh anh va vi thé cta Viét Nam trong qua trinh hdi nhéap quéc té.

Hanh khéch st dung tai khodn VNelD tai diém kiém soat gidy to tuy than, Cang HKQT Néi Bai

NHANH CHONG, CHINH XAC
Séng ngay 2/8/2023, Huynh
Coéng Vinh (25 tudi, tra tai TP. Da
Nang) c6 mat tai Cang Hang khong
quéc t& (HKQT) Noi Bai (Ha Noi) dé
lam thu tuc lén tau bay tré vé qué sau
chuyén céng tac dai ngay tai Tha dé
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Ha Néi. Vinh chi mat khoang 7 giay dé
nhan vién an ninh hang khong quét
ma QR code tai khodn dinh danh dién
td muc 2 (VNelD) va hoan tat tha tuc
dé vao phong chd chuyén bay.

Trudc d6, Vinh va hang tram hanh
khach khac da st dung tai khodn

VNelD dé lam tha tuc check-in tai
quay tha tuc. Thong tin tu tai khoan
VnelD clng dugc st dung dé nhan
vién an ninh hang khéng kiém soat
gidy t& di tau bay trudc khi vao khu
vuc soi chiéu an ninh hang khong va
dé nhan vién hang hang khéng, nhan



vién phuc vu mat dat kiém soat tai
cac clia ra tau bay.

Trong ngay dau tién (2/8/2023)
chinh thuic ap dung phuong thic lam
thatucmditrén cacchuyén bay néidia
da c6 hang tram hanh khach st dung
tai khodn VnelD lam thu tuc di tau bay
tai Cdng HKQT Néi Bai va khong gdp
khoé khan, trd ngai nao trong quy trinh
lam thd tuc. “Thai gian kiém tra bang
quét ma QR code tai khoan dinh danh
dién t&r mdc 2 d6i véi mot hanh khach
dao dong tu 5 - 15 gidy. 100% viéc
quét ma QR code thanh cong; 100%
tai khodn dinh danh dién t&r muc 2
sau khi quét QR code déu cho két qua
la tai khoan do B Cong an cap’, lanh
dao Cang HKQT Néi Bai chia sé va cho
biét, trong giai doan thi diém truéc do
(tUr 1/6 -1/8/2023) da c6 gan 7 nghin
lugt khach st dung tai khoan VnelD
lam thu tuc di tau bay tai cang.

“V&i tu cach nha khai thac Cang
HKQT Néi Bai, ching téi nhan thay
viéc st dung tai khodn dinh danh
dién td muc 2 trén Ung dung VnelD
tao thuan lgi cho cong tac quan ly tai
san bay, gidm thiéu rui ro an ninh va
tiét kiém thai gian lam thu tuc, nang
cao hiéu qud hoat déng khi ting dung
cdng nghé s6 vao hoat déng cang
hang khéng’, lanh dao Cang HKQT
Noi Bai cho biét thém.

Trudc do, cung véi Cang HKQT
Noi Bai va Cat Bi, Cuc Hang khong Viét
Nam tiép tuc thi diém xac thuc sinh
tradc hoc va st dung can cudc céng
dan, hé chiéu cé gan chip dién ti, tai
khoan dinh danh dién t& muc 2 doi
v6i hanh khach di tau bay tai Cang
HKQT Phu Bai.

Cling tir dau thang 8/2023, cung
v6i 4 cang hang khong khac la Noi
Bai, Da Nang, Cam Ranh va Phu Quéc,
tai Cang HKQT Tan Son Nhat, Cuc
Quan ly xuat nhap canh (B6 Céng
an) da van hanh thi nghiém 10 céng
kiém soat xuat, nhap canh tu déng
(Autogate) giup hanh khach thuan
tién lam tha tuc, rdt ngan thai gian so
vdi kiém tra tha cdng. Viéc trién khai
hé théng nay dugc thuc hién theo
cht truong clia BO Cong an trong cai
cach tha tuc hanh chinh, xuat, nhap
canh. Day la cong nghé 1an d4u trién
khai trén pham vi rong tai mot s6
cang hang khéng I6n & Viét Nam.

Theo d6, khu vuc céng Autogate
gbém hai I6p clra. Lép thi nhat yéu cau
khach scan trang nhan than trén ho
chiéu va vé may bay (boarding pass).
Sau khi thong bédo thanh cong, cia
nay md ra cho khéach dén 16p clia thi
hai dé chup anh chan dung va ldy dau
van tay. Sau khi hoan tat, clra tha hai
s& md va khach cling xong thu tuc,
khong can déng dau vao ho chiéu
nhu trudc. Toan bd quy trinh trén mat
chua dén 1 phut, tao thong sudt & cac
cUia kiém soat. Thu tuc duoc thuc hién
nhanh giup hanh khach gidm thoi
gian xép hang chd dua hd chiéu dé
c6ng an clfa khiu san bay nhap théng
tin tha céng nhu trudc (thoi diém
déng ngudi, thai gian chd doi kiém
soat ton ca gid dong ho).

Céc céng Autogate ap dung cho
toan bo cong dan Viét Nam c6 ho
chiéu gan chip nhap canh. B6i véi
ngudi chua c6 hé chiéu gan chip sé
dugc huéng dan dang ky thi cong tai
san bay trong khoang 2 - 4 phat, gom
quét ho chiéu, van tay, xac thuc sinh
trac hoc guang mat. Khi hoan thanh,
khach sé di chuyén ra khu vuc céng
Autogate dé qua ctia hai quan.

XU HUGNG TAT YEU

Ngay 1/8/2023, 1an dau tién Cang
HKQT Da Nang phéi hgp Hang hang
khoéng Korean Air trién khai hé théng
check-in tu dong (self check-in kiosk)
song ngl cho hanh khach déi véi
cac chuyén bay quéc té khai hanh
tai Da Nang. Trong d6, tai ga di b6 tri
10 qudy self check-in dé hanh khach
ty lam tha tuc tu dong (nha ga ciing
sap x€p nhan vién hé trg). Tat ca cac
thao tac, quy trinh check-in hién thi
rd trén man hinh cdm Ung, ndi dung
song ng( dé hiéu.

Khi dén kiosk tu check-in, du khach
bam chon hang bay va ngén ngr, tiép
dén sé quét passport (h6 chiéu) hodc
ma hanh khach, sau @ man hinh hién
thi chd ngdi dé€ du khach lua chon va
khai bao hanh ly. Khi hoan thanh cac
budc nay, quay sé tu dong in thé 1én
mdy bay cho hanh khach... “Toan bo
céc budc check-in tu ddong mat khoang
2 - 5 phat. Néu lam thi tuc truyén
thong thi khach phaixép hang, doi mat
hon 15 phut méi hoan thanh'’, dai dién
Cong ty C6 phan Pau tu khai thac Nha
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ga quéc té san bay Da Nang (AHT) chia
sé va cho hay, self check-in kiosk dang
la xu huéng tai cdc nha ga san bay hién
dai trén thé gidi, vai uu diém mang lai
trdi nghiém nhanh chéng, thuan tién
cho hanh khach, timg budéc s6 héa quy
trinh san bay, gép phan giam bét un
téc san bay gid cao diém, tiét kiém thoi
gian cho du khach.

Theo tim hiéu cta PV Tap chi
GTVT, cac hdng hang khong tai Viét
Nam da va dang tap trung dau tu
chuyén d8i s6 dé cung cap hé théng
dich vu trén nhiéu thiét bi (may tinh,
dién thoai, mdy tinh bang, kiosk
check-in san bay...) mot cach dong bé
va thuan tién nhat cho hanh khach.

M6t xu hudng I6n khac la cac
hang hang khéng sé dé hanh khéch
tu lua chon dich vu di kém khi dat vé
truc tuyén, nhu mua thém hanh ly
ky gti, bta an, dich vu gidi tri trong
chuyén bay...

Thuc té hién nay, check-in qua
ung dung hodc check-in tai kiosk & san
bay la dich vu ma héng bay nao cling
bat budc phai cb, nhu mét phuong
thic canh tranh, mang lai trdi nghiém
thuan tién nhat cho hanh khach trong
béi cdnh cudc cdch mang s6 dang
dién ra rong khap trén thé giéi.

Trao d6i vai Tap chi GTVT, éng
Dinh Viét Son, Phé Cuc truéng Cuc
Hang khong Viét Nam cho biét,
chuyén déi s6 trong linh vuc hang
khong la xu thé tat yéu dé tao thuan
tién hon trong qua trinh lam thu tuc
hanh chinh va dan su cho khach di
tau bay. Thuc té thai gian qua, viéc thi
diém xéc thuc sinh trdc hoc va sirdung
tai khodn dinh danh dién t& muc 2
(VNelD) lam th tuc chuyén bay phan
nao cho thay nhiing dau hiéu tich cuc
budc dau trong qua trinh ting dung
chuyén déi s6 linh vuc hang khéng.

“Pé& trién khai c6 hiéu qua Pé an
06 vé phét trién tng dung dir liéu vé
dan cu, dinh danh va xac thuc dién t
phuc vu chuyén déi s6 quéc gia giai
doan 2022 - 2025, tam nhin dén nam
2030, trong d6 cé linh vuc hang khéng
can phai s6m giai quyét mot s6 khé
khan, vudng mac vé co sG phap ly, b6
tri trang thiét bi, ddng thsi ddy manh
cong tac truyén thong dé ngudi dan,
hanh khach ndm dugc va st dung’,
6ng Dinh Viét Son nhan manh O
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Ky niém 78 ndm ngay Truyén thdng nganh GTVT (28/8/1945 - 28/8/2023)
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Nghi quyei Pai hoi toan
quéc Icm tha X1l caa
Pang khang dinh, xay
dung két cau ha tung
giao thong (KCHTGT)
dong bo, hién dai la mét
trong ba dét pha chlen
lugc. Phat huy 'rruyen
théng “di tru’dc mé
du'dng” phat trién dot
pha ha iang  giao théng
thuc hién 1hang Igi Nghi
quyei Pai hoi Dang X1,
nganh GTVT da va dang
Ia moét “dai cong truong”
v6i nhiing siéu du an.

DOT PHA PHAT TRIEN KCHTGT,
THAO GO“PIEM NGHEN” CUA NEN
KINH TE

Nghi quyét Dai héi Xl dat muc
tiéu dén nam 2025 nudc ta sé xdy
dung 3.000 km dudng cao toc, dén
nam 2030 la 5.000 km. Bay clng la
trong tam, trong diém dang dugc Bo
GTVT d6c stc ngay dém véi quyét
tam t6i da bam sat ké hoach, hién
thuc hoa cac ky vong tao dét pha
phét trién kinh té - xa hdi rd nét nhat.

Théng ké cta Cuc Quén ly dau
tu xay dung (B6 GTVT), tinh dén ném
2020, ca nudc hoan thanh dugc hon
1.100 km cao t6¢; tir nam 2021 dén
nay da hoan thanh hon 600 km cao
tdc. Day la con s6 cu thé minh chiing
cho su quyét tdm cla ca hé théng
chinh tri vao cudéc g& vudng ngay lap

Cum céng trinh kénh néi Pay - Ninh Co chinh thic van hanh, khai théc,
don nhimg chuyén tau thdy néi dia dau tién di qua vao ngay 25/7/2023. Anh: Vi Thanh Vi
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tdc moi khé khan, vudng mac, trong
do6 B GTVT la hat nhan tién phong
ganh trong trach” di truéc mé dudng’”

Nhin lai hanh trinh tir nam 2021
dén nay, 6ng U6ng Viét Diing - Chanh
Van phong Bo GTVT cho biét, nhimng
ky luc dugc ghi dau dién ra trong boi
cdnh kho khan, thach thic mang tinh
lich str, tir tinh hinh thé gidi bién déng
phtc tap dén cac van dé noi tai trong
nudc chiu tac dong kép tir cac yéu té
bén ngoai, gay anh hudng khong nho
dén qua trinh trién khai nhiém vu ctia
B6 GTVT.

Song, dudi su lanh dao clia Pang,
su quan tam, chi dao quyét liét, kip
thdi, sdng tao ctia Quéc hoi, Chinh
phu, Tha tuéng Chinh phu, su phoi
chat ché cua cac bo, co quan Trung
uong va cac dia phuong, B0 GTVT




cht dong ndm bat tinh hinh, nhan
dién chinh xac kho khan, d&i méi tu
duy, cach thiic t6 chic thuc hién, bam
sat thuc tién; lam viéc khong ké ngay
dém, phat huy tri tué tap thé, git
viing nguyén tac tap trung dan cha,
dé cao trach nhiém ngudi ding dau,
tham khdo mé hinh mdi, cach lam
hay dé cu thé hoa thanh ké hoach,
chuong trinh hanh dong véi phuong
cham “Doan két ky cuong, ban linh
linh hoat, d6i mdi sang tao, kip thdoi
hiéu qud” dé trién khai déng bo,
quyét liét nhiéu giai phap thuc hién
cac nhiém vu trong tam, cap bach ctia
Nganh, trong d6 c6 dét pha vé phat
trién KCHTGT, thao g& “diém nghén”
clia nén kinh té.

B6 GTVT ludn bam sét, kip thoicu
thé hoa bang cac ké hoach, chuong
trinh hanh dong, van ban dé thuc
hién chi dao clia Trung uong tai cac
nghi quyét, chi thi, cong dién, van ban
chi dao; ban hanh va trién khai thuc
hién Chuong trinh hanh déng cia B6
GTVT thuc hién Nghi quyét ctia Chinh
pht vé nhiém vy, gidi phap chl yéu
thuc hién K& hoach phat trién kinh té
- xa hoi, du todn ngan sach nha nudc
va cdi thién méi trudng kinh doanh,
nang cao nang luc canh tranh quéc
gia nam 2023.

KY LUC SO LUONG DU AN
KHG1 CONG, KHANH THANH

Ndm 2023 danh dau hanh trinh
78 nam thanh lap va phat trién nganh
GTVT (28/8/1945 - 28/8/2023), cling
la ndm B GTVT thuc hién khoi lugng
cong viéc khéng 16 véi nhiing ky luc
vé sé von dugc giao, cling nhu sé
lugng du an giao théng trong diém,
duong cao téc dugce khanh thanh...

Véi trach nhiém la co quan
Thuong truc cla Ban Chi dao Nha
nudc cac cong trinh quan trong quéc
gia, trong diém nganh GTVT, B6 GTVT
da téng hap bao cao kip thai, khach
quan, trung thuc vé tinh hinh trién
khai cac du an, qua do6 dé xuat, kién
nghi Thu tudng - Trudng Ban chi dao
nhiing gidi phap cu thé dé thio g&
kho khan, ddy nhanh tién do, nhat |a
trong céng tac GPMB, ngudn cung
vat liéu phuc vu cho cac du an.

BO GTVT ludn tiép thu, gidi quyét

ngay nhimng vuéng mac, kién nghi
cUa dia phuong; phéi hgp, hé trg cac
dia phuong dugc giao lam co quan
chl quan cac du an dudng bd cao
téc truc Dong - Tay, cac du an dudng
vanh dai hoan thanh hé sg, tha tuc
chudn bi dau tu va tién hanh khai
cdng trong thang 6/2023 theo dung
chi dao clia Tha tudng.

Hién nay, cao toc Bac - Nam phia
Boéng giai doan 1c66/11 dy dn thanh
phan hoan thanh. Trong dé, 2 doan
hoan thanh trong nam 2022 la Cao
B6 - Mai Son va Cam L6 - La Son. Tu
dau nam nam 2023 dén nay da co
4 doan hoan thanh, gbm: Mai Son -
QL45; Nha Trang - Cam Lam; Vinh Hao
- Phan Thiét; Phan Thiét - Dau Giay.

Trén khap cac cong trudng dang
thi cong 3 ca, 4 kip, lam ngay lam
dém, khong phat nguing nghi, ngay
ca cac tru s& diéu hanh cta B6 GTVT
cling “chong dén” ngay dém dé dua
thém 3 doan cao t6c vao khai thac
trong giai doan tU nay dén cudi nam
gém: QL45 - Nghi Son; Nghi Son -
Dién Chau; cau My Thuan 2 va dudng
dan 2 dau, cung véi d6 la hoan thanh
dua vao khai thac cao téc My Thuan
-CanTho.

Nhu vay, dén cubi ndm 2023 sé c6
9/11 du an thanh phan cao téc Bac -
Nam giai doan 1 hoan thanh dua vao
khai thac. Trong nam 2024, B6 GTVT
du kién hoan thanh 2 doan cu6i cing
la Dién Chau - Bai Vot va Cam Lam -
Vinh Hao. Bong thai, toan bé cac goi
thau ctia du an cao téc Bac - Nam phia
DPong giai doan 2 dang té chuc trién
khai thi cdng bam sat ké hoach.

B6 GTVT cling phéi hgp chat ché
véi cac dia phuong la co quan chu
quan hoan thién hé sg, thi tuc theo
quy dinh va da khéi cong cac cao toc:
Khanh Hoa - Buén Ma Thudt, Bién
Hoa - Ving Tau, Chau Déc - Can Tho -
S6c Trang, Vanh dai 3 TP. H6 Chi Minh,
Vanh dai 4 Vung Thu d6 Ha Noi, Cao
Lanh - An H{tu cling nhu dang khan
truong hoan thién cac tha tuc vé dau
tu xay dung dé phan dau khai cong
mot s6 du an vao cudi nam 2023.

Dén nay, ca nudc da hoan thanh
hon 1.700 km cao téc, con khoang
1.300 km cao t6c phdi hoan thanh
tur nay dén nam 2025 nham dép tng

SU KIEN
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nhiém vu Nghi quyét Dai hoi XIIl dat
ra. Quyét tam t6i da cha Bo6 GTVT
dugc thé hién bang nhiing ki tich cu
thé, da va dang khéng dinh cho niém
tin viing chac vé viéc hién thuc hoa
muc tiéu nay.

Céc hinh thdi giao théng khac
cling ghi dau an I6n vé phat trién
KCHTGT. Trong linh vuc hang khong,
tai du 4n Cang Hang khéng quéc té
Long Thanh (giai doan 1), B6 GTVT
dang phoi hop chat ché véi cac bo,
nganh, dia phuong cé lién quan
quyét liét trién khai thuc hién theo ké
hoach dugc chap thuan.

Da6i véi linh vuc dudng sat, hai du
an quan trong, cap bach trén tuyén
dudng sat Ha Néi - TP. H6 Chi Minh da
co ban hoan thanh tiing phan va ban
giao dua vao khai thac sif dung theo
ké hoach, dong thai da khai cong 3
du &n thudc ké hoach dau tu céng
trung han giai doan 2021 - 2025; tiép
thu, hoan chinh hé so theo y kién clia
Ho6i déng thdm dinh Nha nudc ddi vai
bao cdo nghién cdu tién kha thi du
an dudng sat téc dé cao trén truc Bac
- Nam. B6 GTVT cling phéi hgp véi
UBND TP. Ha Noi va TP. H6 Chi Minh
thao g& cac kho khan, vuéng mic dé
ddy nhanh tién dé thuc hién cac du
an dudng sat do thi, phan dau dua
vao khai thac doan trén cao tuyén
Nhén - ga Ha Noi vao thang 8/2023,
hoan thanh du an Bén Thanh - Suéi
Tién vao cudi nam 2023 va dua vao
van hanh nam 2024.

Trong linh vuc hang hadi va
duong thady ndi dia, BO GTVT da
hoan thanh du an kénh néi Day -
Ninh Co; dang trién khai thi cong
du &n luéng cho tau bién tai trong
I&n vao song Hau giai doan 2, dy an
nang cap tuyén kénh Chg Gao giai
doan 2 bam sat tién d6 nam 2023.
B6 GTVT cing da khéi cong du an
nang cap tuyén luong Cai Mép - Thi
Vai va du an cai tao, nang cap luéng
hang hai vao cac bén cang khu vuc
Nam Nghi Son, Thanh Hdéa. Ngoai
ra, B6 GTVT dang khan truong hoan
thién cac tha tuc dé khéi cong du
an nang tinh khong cac cau dudng
b6 cat qua tuyén dudng thay néi dia
quéc gia giai doan 1 (khu vuc phia
Nam) vao quy IV/2023...4
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Phét hién nhigu kinh nghiém hay
kéo giam TNGT

&5 VAN HUE

[ T

Nhiing thang ddu nam
2023, finh hinh trat tu ATGT
trén dia ban cd nudc da
¢6 nhiing chuyén bién tich
cuc, TNGT giam séu ca 3
tiéu chi. Theo dé, mét sé
dia phuong da cé nhiing
cdach Iam hiéu qua nhu
tuyén truyén trat tu ATGT,
két hgp véi cong tac kiém
tra theo nhém chuyén dé
xU ly vi pham, gép phan
kéo gidm TNGT.

KINH NGHIEM KIEM CHE, KEO
GIAMTNGT

Thoéng tin tir Uy ban ATGT Quéc
gia, tUr dau nam 2023 dén nay, tinh
hinh trat tu ATGT trén cd nudc da co
nhiing chuyén bién tich cuc, TNGT
ti€p tuc gidm manh trén ca 3 tiéu chi.
Ong Khuét Viét Hung, Phé Chu tich
chuyén trach Uy ban ATGT Quéc gia
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khang dinh, vdi su chi dao quyét liét
c@ia Chinh ph(, Tha tuéng Chinh phu,
cung sy vao cudc tich cyc cla cac bo,
nganh, dia phuong, tinh hinh trat tu
ATGT dugc bdo dam theo dung tinh
than Chi thi s6 23 cltia Ban Bi thu vé
tang cudng su lanh dao clia Dang déi
véi cong tac bdo dadm trat tu ATGT
trong tinh hinh méi va Chi thi s6 10
cGa Tha tudng Chinh pht vé tang
cudng cong tac bao dam trat tu ATGT
dudng b trong tinh hinh méi.

Chia sé kinh nghiém kiém ché,
kéo giam TNGT, Dai ta Nguyén Quang
Nhat, Trudng phong Hudng dan, tuyén
truyén, diéu tra gidi quyét TNGT, Cuc
CSGT (BO Cong an) théng tin, ngay
tur dau nam, Cuc CSGT da tham muu
cho Bang Gy Cong an Trung uong, BO
Cong an chi dao, trién khai thuc hién
quyét liét, dong bo cac gidi phap bao
dam trat ty ATGT, trong do6 dac biét
chu trong vao gidi phdp nang cao
hiéu qua cong tac tuan tra, kiém soat,
XU ly vi pham trat tu ATGT; chi dao luc
lugng CSGT tap trung xu ly vi pham la
nguyén nhan gay ra TNGT nhu: Kiém

tra vi pham néng d6 cén, ma tuy; kiém
soat phuong tién van tai hanh khach,
nhat la xe chd hoc sinh, cong nhan
vién, xe hgp déng; cai néi thung xe
va chd hang qua tai trong, qua khd;
phuaong tién vi pham téc d6...

Qua ghi nhan, trong 12 nam qua,
s6 ngudi chét do TNGT cua tinh Thai
Nguyén dugc kéo gidm sau. Nhan
manh nhiing két qua dat duogc, 6ng
bang Xuan Truong, Phé Cha tich
Thuong truc UBND tinh Thai Nguyén
cho biét: “Nhimng két qua dé la nha
su vao cudc dong b, quyét liét cha
ca hé théng chinh tri, xa hoi cda tinh.
Cu thé, tinh da xay dung Quy ché hoat
dong cda Ban ATGT tinh, Quy dinh,
huéng dan t8 chuc va hoat dong cda
Ban ATGT cap huyén, thanh phé; quy
dinh ré trach nhiém ting thanh vién
ban chi dao, dac biét la vai tro ngudi
ding dau cac co quan, don vi, dia
phuong; t6 chic hop giao ban dinh
ky theo quy ché méi quy mot lan dé
kiém diém, danh gia két qua cong tac
bao dam trat tu ATGT". Bén canh d¢,
cong tac tuyén truyén phd bién gido
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Luc luong CSGT Céng an tinh Hoa Binh kiém tra, Xt Iy vi pham

déi véi cac phuong tién luu théng trén dia ban

duc phap luat vé trat tu ATGT dugc coi
la nhiém vu trong tam, xuyén suét vai
SU vao cudc cla ca hé thong chinh tri,
cac co quan bao chi. Cac hoat dong
dugc trién khai kip thoi, dong bd
dén moi tang I6p nhan dan, dac biét
la tuyén truyén dén dong bao ving
sau, vuing xa, vung dan toc, hoc sinh,
sinh vién va cong nhan trong céc khu
cong nghiép vai ndi dung phong phu,
phu hop moi lta tudi. Hinh thiic tuyén
truyén luén dugc d6i mai dé tiép can
dugc moi déi tuong..., trong dé coi cac
nén tang xa hoi nhu Zalo, Facebook la
cdng cu tuyén truyén hitu hiéu.

Dai dién Ban ATGT TP. H6 Chi
Minh cho hay, t dau nédm dén nay,
dia ban Thanh phé gidm trén ca 3
tiéu chi, dang luu y la khong xay ra
TNGT ddc biét nghiém trong. Cé
dugc két qua trén, Ban ATGT Thanh
ph6 da phoi hop chat ché, dong bo
vdi cac s8, nganh, quan, huyén trién
khai quyét liét cac giadi phap. Qua dé,
tinh hinh trat tu ATGT da c6 nhiéu
chuyén bién tich cuc, s6 vu TNGT
gidm trén 10% ca 3 tiéu chi, tinh
trang un tac giao thong ducdc chu
déng giai quyét, khong dé un téc kéo
dai, phuc vu t6t nhu cau di lai cla
ngudi dan trong cac dgt cao diém &,
tét; cong tac tuyén truyén, phat déng
cac phong trao thi dua bado dam trat
tu ATGT tiép tuc dugc tap trung trién
khai thuc hién.

BAO DAM ATGT LA NHIEM VU
CHINH TRI QUAN TRONG

Theo 6ng Khuat Viét Hung, Pho
Chu tich chuyén trach Uy ban ATGT
Qudc gia, dé thuc hién c6 hiéu qua
cac bién phap nham kéo giam tinh
trang vi pham phap luat vé ATGT can
phai tién hanh song song nhiéu giai
phép, trong do6 cé vai trd cda cong
tac théng tin, tuyén truyén, phé bién,
gido duc phap luat va ché tai xu ly
nghiém minh cac hanh vi vi pham.

“DP6i véi cong tac truyén thong,
vifa qua, Uy ban ATGT Quéc gia va Toa
an nhan dan t6i cao da ky két Chuang
trinh phéi hgp théng tin, tuyén
truyén, phé bién, gido duc phap luat
vé bdo dam trat tu ATGT giai doan
2023 - 2030.Thong qua Chuong trinh
ky két, ching t6i sé phéi hgp xét xu
kip thai, nghiém minh cac vu vi pham
vé trat ty ATGT theo quy dinh cla
phap luat, gép phéan xdy dung nha
nudc phap quyén, nang cao nhan
thuc, y thic chdp hanh va hinh thanh
thoi quen tuan thd phap luat, bdo
dam trat ty, ATGT trong moi tang I6p
nhan dan’, 6ng Hung nhan manh.

“Phai xac dinh cong tac bdo dam
trat tu ATGT la nhiém vu chinh tri
quan trong va la trdch nhiém cua céc
cap uy dang, chinh quyén céac cép,
cac nganh va cac té chuc chinh tri, xa
hoi, déng thai phai tao chuyén bién
manh mé trong nhan thic vé tam
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quan trong va yéu cau cap bach cta
cong tac bao dam trat tu ATGT trong
tinh hinh mdi hién nay” - day la kinh
nghiém dugc éng Lé Tuan Anh, Gidm
d6c S& GTVT tinh Thia Thién Hué
chia sé tu két qua kéo giam TNGT va
tang cuong bao dam trat tu ATGT trén
dia ban tinh trong thai gian qua.

Cling theo 6ng Lé Tuan Anh, dia
phucng da chu trong déi mdi vé noi
dung, hinh thic, bién phap tuyén
truyén phu hgp véi ting déi tuong,
nhat la hoc sinh, sinh vién va déi
tuong ngudi lao dong phd théng, lao
déng tudo theo tiing dia ban dé nang
cao y thic chdp hanh phap luat vé
trat tu ATGT. Cac phuong tién thong
tin dai ching uu tién phat cac chuyén
muc, théng diép vé ATGT, phan anh
nhing hau qud, thiét hai do TNGT
gay ra dé moi ngudi dan hiéu va nang
cao y thurc tu gidc chap hanh phap
luat vé ATGT. Bén canh dé, Cong an
tinh da tang cuong téi da luc luong,
phuong tién, cdng cu va phéi hop véi
cac nganh lién quan ddy manh tuan
tra, kiém soat x ly vi pham trat tu
ATGT; kién quyét khéng c6 viing cam,
nghiém cdm viéc can thiép vao céng
tac tudn tra kiém soat, xi ly vi pham
clia cac luc lugng chic nang.

Con theo Pai td Nguyén Quang
Nhat, dé lam t6t nhiém vu b3do dam
trat tu ATGT trong nhiing thang cudi
nam 2023, Cuc CSGT sé tap trung
tham muu cho B6 Cong an chi dao,
trién khai mot s6 nhiém vu trong tdm
nhu: Trién khai thuc hién cé hiéu qua
Chi thi s6 23 cla Ban Bi thu vé Tang
cudng su lanh dao ctia Bang doi véi
cong tac bao dam trat tu ATGT trong
tinh hinh mdi; Chi thi s6 10 cGa Tha
tudng Chinh pht vé tang cudng cong
tac bdo dam trat ty ATGT duong bd
trong tinh hinh méi...; kiém soat xe
0 t6 kinh doanh van tai hanh khach,
van tai hang hoa bang xe container
trén toan quéc, déng thdi téng cudng
cong tac tuan tra, kiém soat, x ly vi
pham, tap trung xu ly vi pham theo
cac chuyén dé; phoi hop chat ché véi
cac co quan truyén thong, cac don vi
c6 lién quan trong va ngoai nganh
thuc hién t6t cong tac tuyén truyén
dam bao trat tu ATGT, gop phan kéo
gidm TNGT trén cd 3 tiéu chi trén dia
ban cd nuésc O
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Nganh GTVT quyét tam giai ngan ky luc

25 VU THANH V{
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Nhdn thic ré viéc gidi ngén vén dau tu 'cdng khéng chi

Ia nhlem vu cia ngdanh GTVT ma coén co y nghia quan
trong déi véi viéc phuc héi va phat trién kinh 1€ - xa hoi,
Bo GTVT da va dcmg 1<:|p trung chi dao quyét liét thuc hién
cac glcu phap thac day manh mé céng tac gidi ngan trén
khdp cdc céng trudng tir B&c dén Nam.

QUYET TAM CAO NHAT,
NO LUC CAO NHAT, TUYET POI
KHONG CHU QUAN

Nam 2023, B6 GTVT dugc giao
nhiém vu thuc hién khéi luong
cac cong viéc rat I16n, thé hién & s6
lugng von dau tu coéng dugc giao la
95.222 ty déng. Trong dé, von giao
nam 2023 la 94.161 ty dong; vén
kéo dai nam 2022 sang ndam 2023
[a 1.061 ty dong. Day la s6 vén duoc
giao 16n nhat tu truéc dén nay cla
B6 GTVT (gdp 1,7 lan nam 2022 va
2,2 1an ndm 2021).
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Theo 6ng Bui Quang Thai, Vu
trudng Vu Ké hoach - Bau tu, tir dau
nam dén nay, ty lé gidi ngan cta Bo
GTVT ludn dugc duy tri & muc cao
hon trung binh cd nudc. B6 GTVT
da kip thoi nhan dién cac kho khan,
vuéng mic dé€ cha dong lam viéc
véi cac bd, nganh lién quan, ciing
nhu bdo cdo Thu tuéng Chinh pha,
Trudng ban Chi dao Nha nudc céac
céng trinh dy an quan trong quéc
gia, trong diém nganh GTVT dé
kip thoi cé cac chi dao, diéu hanh,
thdo g&. Cac co quan tham muu,

Thi céng cao téc QL45 - Nghi Son

ban QLDA, cac nha thau ciing da cé
nhiéu né lyc trién khai va dat duoc
két qua dang ghi nhan.

Ong Thai chia sé, B6 trudng, cac
dong chiThi trudng da tap trung chi
dao, diéu hanh, quyét liét yéu cau cac
co quan tham muu, cac chu dau tu
xay dung ké hoach thuc hién gan véi
tiing méc thdi gian cu thé lam co s&
theo déi, chi dao, d6n d6c. B6 GTVT
da tham muu Thd tuéng ban hanh
cac chi thi, cong dién; truc tiép ban
hanh nhiéu chi thi, cong dién, van
ban dé chi dao cac chi thé thuc hién



cong tac QLDA, bao dam chat lugng,
tién do, chéng tiéu cuc, tham nhiing,
lang phi; t6 chiic cac cudc hop, kiém
tra hién trudng dinh ky, lam viéc véi
cac dia phuong dé dén déc tién do,
thao g& cac kho khan, vuéng mac.

Trong qué trinh chi dao diéu
hanh, B6 trudng va cac déng chi Thi
truéng cha tri hop hang tuan, yéu
cau cac chu dau tu, ban QLDA phai
c6 quyét tdm cao, nd luc 16n dé day
nhanh tién @b thuc hién, dién hinh
nhu: phéi hgp chat ché véi chinh
quyén dia phucng dé giadi quyét dut
diém cong tac GPMB; chi dao don vi
thi cong, tu van tranh thu thoi tiét
thuan lgi tang ca, tang kip, tdang mai
thi cong, nghiém thu thanh todn
ngay khi c6 khéi lugng thi cong hoan
thanh, dac biét tai cac du an co ké
hoach vén dugc giao 16n nhu cao
téc Bac - Nam phia Dong, cao toc My
Thuan - Can Tha...

NHIEU THACH THUC CAN
VUGT QUA GIAI POAN CUGI NAM

Theo 6ng Lé Quyét Tién, Cuc
truéng Cuc quan ly Dau tu xay dung,
két qua gidi ngan ctia B6 GTVT tir dau
nam dén nay da tao tién dé cho céac
don vi tiép tuc nd luc trién khai hoan
thanh thang loi nhiém vu giai doan
cudi nam 2023. Dau vay, bén canh
cac két qua da dat dugc van con mét
s6 nhiém vy, cong viéc chua dap tng
yéu cau, moét s6 du an con cham tién
d6. Nguyén nhan xuat phat tu yéu té
khach quan nhu céng tac GPMB, tai
dinh cu con chdm, méat bang ban giao
khong lién tuc, anh hudng I6n dén
tién do thi cong; giai doan cudi nam
nhiéu vuéng mac anh hudng dén
tién dé du an, thiéu vat liéu xay dung
khéi lugng 16n...

Cung V@i d6, nguyén nhan chu
quan ¢ ban nhu vai tro, trach nhiém
clia cht dau tu, ban QLDA chua thuc
hién day du quyén han, trach nhiém,
chua sau sat; viéc thuc hién cac chi
dao cla B6 GTVT doi luc chua triét
dé&; du da co dong thai xt ly nha thau
cham tién d6 nhung chua kip thdi;
cong tac nghiém thu, thanh toan,
gidi ngan khoi lugng hoan thanh
con cham, anh hudng dén nguon tai
chinh cho céng trudng. Dong thdi,

mot s6 nha thau thi cong dan trai,
chua gidi quyét dut diém dugc cac
du &n cii theo ding ké hoach, dan téi
chua trién khai cac du an mdéi theo
tién do yéu cau; nang luc t6 chic
trién khai, trang thiét bi may moc
con han ché, dac biét la nang luc vé
tai chinh; cong tac quan ly con nhiéu
bat cap, chua chu trong bé tri nhan
su néi nghiép cho céng téc nghiém
thu, thanh toéan.

Mat khac, céng tic lap chu
truong dau tu, du an dau tu con chua
sat thuc té€, dac biét la xac dinh chi
phi GPMB dan téi khi trién khai mot
s6 du &n vugt téng muc dau tu phai
thuc hién diéu chinh chd truong, diéu
chinh du &n anh hudng dén tién do
trién khai.

Theo B6 trudng B6 GTVT Nguyén
Van Thang, tr dau nam dén nay, cac
chu dau tu, ban QLDA da c6 nhiéu
¢6 géng trong viéc diéu hanh, trién
khai cac du &n, né luc ddy nhanh tién
do thi cong va gidi ngan. Tuy nhién,
B6 trudng nhin nhan, sé von con lai
phai gidi ngan trong nam 2023 rat
I6n, trong khi nhiéu du an méi dugc
khai codng xay dung, giai doan dau thi
cdng ¢o gia tri san lugng khong cao,
day la moét thach thic khéng nho.

B6 trudng Nguyén Van Thing
yéu cau cac chd dau tu, ban QLDA
tap trung trién khai thuc hién céong
tac giai ngan theo dung ké hoach da
dé ra; no luc, néu cao tinh than trach
nhiém, tap trung, chi dao, diéu hanh
toan dién moi hoat déng clia cac chu
thé trong suét qua trinh thuc hién
du an, ddy manh tién do thi cong,
gidi ngan gan vaéi cong tac bao dam
chat lugng, tuan thu chat ché cac quy
dinh trong quan ly dau tu xay dung,
hoan thanh dut diém céc du &4n dang
trién khai theo dung ké hoach va lay
dé lam bai hoc kinh nghiém dé day
nhanh tién do giai ngan khi thuc hién
cac du an mdi.

KIEN QUYET KHONG CHAM
TIEN PO CAO TOC BAC - NAM

Dac biét nhan manh téi cac doan
cao téc Bac - Nam hoan thanh nam
2023, B truéng Nguyén Van Thang
luu y vé 4 du an thanh phan giai doan
1 da dua vao khai thac dau nam 2023.

GIAO THONG PHAT TRIEN

S6 08/2023

Theo d6, cac doan Mai Son - QL45,
Vinh H3o - Phan Thiét, Phan Thiét -
Dau Gidy phai hoan thanh toan bo
cac hang muc con lai trudc ngay
31/8/2023; doan Nha Trang - Cam
Lam hoan thanh toan b truéc ngay
30/9/2023. Béi véi cac hang muc bd
sung theo kién nghi ctia dia phucng,
can khan truong phéi hgp véi chinh
quyén dia phuong dé sém ban giao
mat bdng, t6 chic thi cdng hoan
thanh trudc ngay 31/12/2023; khéan
truong thuc hién cac tha tuc phap ly
lién quan dén cong tac quan ly van
hanh c¢éng trinh theo quy dinh dé du
an khai thac bdo dam an toan.

D6i v6i cdc doan QL45 - Nghi Son
va Nghi Son - Dién Chau c6 ké hoach
théng xe chinh tuyén ngay 2/9/2023,
BO trudng yéu cau Giam d6c Ban
QLDA 2 va Ban QLDA 6 chi dao cac
nha thau tap trung moi nguén luc,
tranh tha diéu kién thdi tiét thuan loi,
t6 chuc thi cong dé dua cong trinh
vao khai thac st dung dung tién do
da cam két. Cac don vi néu cao tinh
than, trach nhiém, tap trung, no luc
phan dau hoan thién toan bo du an
trudc ngay 30/10/2023.

“Lanh dao cla chd dau tu, nha
thau phai thudng xuyén cé mat trén
c6ng trudng dé kip thdi gidi quyét cac
khé khan, vudng mac va truc tiép chi
dao t6 chiic thi cdng ddm bao hoan
thanh dy an theo dung tién d6 cam
két” Bo trudng Nguyén Van Thang
yéu cau.

D6i v6i du an thanh phan cau
My Thuan 2 va duy &n cao toc My
Thuan - Can Tho ¢6 ké hoach hoan
thanh vao thang 12/2023, B6 truéng
yéu cau cha dau tu chi dao cac nha
thau tap trung moi nguén luc, tranh
thu diéu kién thai tiét thuan lgi, t6
chuc thi céng 3 ca lién tuc dé kip
dua vao khai thac st dung trudc
ngay 31/12/2023, kién quyét khong
dugc cham tién do theo chi dao cla
Thi tudng Chinh pha.

“Doi vGi cac nha thau cham tré
can quyét liét xu ly theo cac quy
dinh cta hgp dbng; xem xét cat
gidm khéi lugng thi cong & cac du
an khac dé tap trung nguén luc cho
du an” Bo trudng Nguyén Van Thang
nhan manh O
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van canh cénh ndi lo TNGT hoc dmmg

&5 CAMPHU
E o\

M&i nam, trung binh 2.000
tré em thiét mang vi INGT
trén dia ban ca nUOc Day
l& con s6 dang budn va
bdo dong khi thuc trang
ndy lai dang ¢é ddu hiéu
gla tang trong thoi glan
gan day, ddc biét la & lta
tudi hoc sinh. Moi nam
hoc méi chuan bi bat
dau, ndi lo TNGT van ludn
thuong truc bén ngodai
canh cong nha trudng.

GIA TANG VI PHAM ATGT &
HOC SINH

Lién tiép nhirng nam gan day vai
su vao cudc clia cd hé thong chinh
tri, TNGT lién tuc dugc kéo giam. Tu
s6 vu TNGT va thiét hai “dat dinh”
nam 2010 la khodng hon 14.000 vu
va hon 11.000 ngudi thiét mang thi
dén nam 2022 sé vy TNGT giam con
11.450 vu, s6 ngudi chét gidm con
6.384 ngudi. Tuy nhién, sé vu tai nan
dac biét nghiém trong lién quan dén
hoc sinh diéu khién xe may khi chua
dd tudi, chua c6 GPLX van dién ra &
nhiéu noi, lam nhdc nhéi bao trai tim.
Trudc tinh trang dang bao déng nay,
mai day, B trudng Bo GTVT Nguyén
Van Thang, Pho Chu tich Thudng truc
Uy ban ATGT Quéc gia thay mat Cha
tich Uy ban ATGT Quéc gia da ky cong
dién gui lanh dao céac dia phuong vé
viéc tang cudng ddm bao ATGT cho
hoc sinh.

Cac 16i vi pham Luat Giao théng
duong bd clia hoc sinh cha yéu tap
trung vao cac hanh vi nhu: diéu
khién xe may dién, xe gdn may, mé td
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CSGT chia sé klen thuc vé ATGT va cdc quy dinh ma cac em hoc sinh
thuong hay vi pham dé khic phuc. Anh: Ly Nguyén

khéng déi ma bao hiém, ché qué s6
ngudi quy dinh; phéng nhanh vuot
au, lang lach danh véng; dan hang
3, hang 4; khéng chap hanh deén tin
hiéu giao thong...

Theo quy dinh clda phap luat,
ngudi du 16 tudi trd Ién mai dugc
phép diéu khién xe may cé dung
tich dudi 50 cm® va xe may dién.
Tuy nhién, nhiéu hoc sinh chua du
tudi van thodi may st dung cac loai
phuong tién nay. Xe dién hay xe may
50cc néu c6 tinh phéng nhanh vuat
au, khéng chdp hanh quy dinh ATGT
thi cling c6 thé gay tai nan, tham
chi la tai nan thuong tam bat cu luc
nao. Vi vay, nhiéu y kién dé xuat cac
trudng hoc nén cdm hoc sinh sl
dung xe may 50cc va xe dién, thay
vao d6 la khuyén khich hoc sinh di
xe dap hodc cac phuong tién giao
théng cong cong. Khong it truong
hoc da kién quyét khong cho hoc
sinh gUi xe may trén 50cc vao bai gUi
xe, nhung ngay lap tuc hoc sinh déi
phd béng céch tim cac dia diém gui
xe gan trudng hoc.

Qua cdng tac kiém tra, luc lugng
chiic nang & mét s6 dia phuong con
phat hién nhiéu xe may do cdcem hoc
sinh st dung c6 dau hiéu d6, nang
cdng suat, thdm chi tdm chan bun
phia sau bi mon - dau hiéu cua tinh
trang dua xe, boc dau. Khéng nhiing
vay, mdt s6 hoc sinh con tu thao bién
s0, 1ap hé théng dén chiéu sang, coi
ha, coi 6 t6 trdi quy dinh. Tham chi,
khi xay ra tai nan, nhiéu hoc sinh con
lao vao caiva, du da bang nhimng 15i [&
thé tuc, thi€u van minh.

TRANG Bl DAY PU KY NANG
KHITHAM GIA GIAO THONG

Chac chan rang phu huynh nao
cing muén con em minh c6 dugc stic
khde, diéu kién t6t nhat dé di lai va
hoc tap. Tuy nhién, tinh yéu thuong
can phai dugc dat dung ché, dung
thdi diém, dung Ida tudi, néu khong
Igi bat cap hai. Gia dinh la truéng hoc
dau tién, Ia méi trudng van hda xuyén
subt trong nhan thic va hanh déng
clia moi ca nhan. Ngoai su dan day,
nhac nha thudng xuyén, phu huynh



can kién quyét khong giao xe cho
con em minh diéu khién khi chua c6
GPLX, d6ng thai ban than phu huynh
phai guong mau thuc hién phap luat
giao théng dé lam guong.

Mét trong nhiing gidi phap mang
tinh bén viing, lau dai va hiéu qua
chinh la tiép tuc tang cudng tuyén
truyén, gido duc vé phép luat giao
thong trén tat cd cdc mat tran véi
nhiéu hinh thic, phuong phap da
dang, sinh dong, tdc dong dén nhan
thic, suy nghi va hanh déng cua
thanh, thiéu nién, tir d6 hinh thanh
van hoéa giao thong. TNGT chi c6 thé
giam khi y thic cia moi ngudi dugc
nang lén, trong dé thanh, thiéu nién
dong vai trd quan trong. Xay dung
nép sng van hoa giao thdng la gitp
mMoi ngudi c6 y thuc va trach nhiém
dung khi tham gia giao théng, khéng
chi vi lgi ich cGia ban than minh ma
con phdi ddm bdo an toan cho nhiing
ngudi khac.

Ngoai cac bién phap tuyén
truyén, phé bién, gido duc vé phap
lugt giao thong thi can trang bi
nhing kién thic va ky néng tham gia
giao théng an toan cho Ita tudi hoc
dudng. Qua cac vu TNGT clia hoc sinh
thay rang, vi pham r6 nhat la cdc em
chua du tudi diéu khién phuong tién,
thiéu cac ky nang lai xe an toan. Day
chinh la mot trong nhiing “khoédng
tréng” trong cong tac tuyén truyén,
gido duc va gidm sat cla gia dinh, nha
trudng va xa hoi.

GOC NHIN z:?

T  S6 08/2023

Vé phia nha trudng can cé giai
phap manh tay dé hoc sinh tu giac
chap hanh phap luat, bdo dam ATGT.
Theo dé, mébi hoc sinh phai cam két
khong vi pham trat ty, ATGT; nhiing
hoc sinh vi pham sé bi phan anh, phé
phan qua hé théng phat thanh cla
nha trudng, dong thai sé bj danh gia
vao thanh tich hoc tap chung. Ngoai
ra, cac truding tiép tuc ddy manh hoat
dong clia cac doéi cg dé, thanh nién
xung kich tham gia phan luéng giao
théng, gidi téa cac diém tu tap dong
Nngudi gdy Un tac giao thong quanh
khu vyc truong hoc.

Ngoai cac yéu to tur bén ngoai,
theo 6ng Tran Hitu Minh, Chénh Van
phong Uy ban ATGT Quéc gia, ban
than méi ngudi déu cé thé la moét
phan giai phap, la moét phan gidp
kéo gidm tai nan. Ong Minh bay té:
“Ngoai cac co quan chuc nang thi
méi t6 chiic, ca nhan déu cé vai tro,
trach nhiém trong xay dung van hoa
giao théng, tham gia giao thong an
toan. Méi chung ta déu la moét phan
clUa gidi phap. Mbi ngudi dan hay
tré thanh mot ngudi tham gia giao
thong c6 van hoa va cé trach nhiém
trong cOng tac bado dam trat ty ATGT
dé mang dén mét xa hoi giao théng
an toan”.

La moét trong nhing luc lugng
nong cét trong cong tac dam bao trat
tu ATGT, vai trd ciia CSGT thdi gian qua
la hét stic quan trong trong phat hién,
xU ly vi pham, déng thai tuyén truyén,

gidi ddp nhiing van dé lién quan dén
ATGT giup cdc em hoc sinh nang cao
nhan thic va hiéu biét vé phap luat
ATGT. D& giam thiéu TNGT & Idfa tudi
hoc dudng, luc lugng chiic ndng cac
dia phuong can tiép tuc tang cudng
tudn tra, kiém soat, kip thai phét hién
va xU ly nghiém vi pham déi véi cac
trudng hop hoc sinh diéu khién xe mo
t6, xe gdn may khi chua dd tudi, chua
c6 GPLX, khéng d6i mi bado hiém;
xU ly hanh vi giao xe cho ngugi chua
du diéu kién diéu khién phuong tién
tham gia giao théng. Béng thdi, luc
lugng CSGT can thudng xuyén kiém
tra, x{ ly, cap nhat, luu gitt thong tin
nhing trudng hgp hoc sinh vi pham
phap luat giao thong, duy tri thong
bdo dinh ky danh sach nay dén nha
trudng dé cung phéi hogp quan ly,
gido duc. Ngoai ra, can da dang hoa
cac hoat déng sinh hoat ngoai khoa,
déi mai phuong phap tuyén truyén,
phé bién phap luat giao théng, sat
véi tam ly, Ida tudi ctia hoc sinh.
Thiét nghi, TNGT c6 thé xay dén
véi bat ky ai. Cha me khéng thé theo
sat con trén moi budc di, mbi chang
dudng. TNGT chi c6 thé giam khi y
thiic cia mdi ngudi dugc nang lén.
Khong chi tao dung mai truong hoc
tap khoa hoc va tich cuc, huéng dén
chan trai tri thic réng I16n, danh vong,
mdi hoc sinh can trang bi cho minh
nhiing kién thic can thiét vé ATGT, cé
nhiing hanh déng thiét thuc dé gop
stic xay dung van hoa giao thong 1

Hoc sinh khéng déi mdi bdo hiém khi diéu khién xe mdy dién, dan hang ngang gdy mat ATGT. Anh: Trén ich
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Nghién clu ché tao bé tdng dam lan
st dung vat liéu dia phuong tai TP, Bao Loc, tinh LAm Dong
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Phdn hiéu tai TP. H6 Chi Minh, Trudng Bai hoc Giao théng vdn tai
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Trudng Dai hoc Thi Ddu Mét
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Céng ty C6 phan Céng trinh dé thj Bdo Léc
Email: “bangth@tdmu.edu.vn

TOM TAT: Trong nghién cdu nay danh gia chi tiéu
co ly cla bé téng dam lan (BTDL) s& dung phu gia
khodng ham luong tro bay (FA) cé dinh 30% theo
khéi luong chat két dinh va phu gia siéu déo ché
tao BTBL cuong dé chiu nén 30 MPa co tinh céng
tac t6t. Bai bao trinh bay mot sé két qua nghién clu
thuc nghiém tinh chat cla BTDL st dung ngudn vat
liéu dia phuong cét liéu hat thé va cét liéu hat min
khu vuc tinh Lam Bbéng. Nhing két qua ban dau chi
ra rang BTDL d3a tiét kiem luong xi mang, s dung
ngudn vat liéu tai chd va gidm dang ké chi phi xay
dung cong trinh.

TU KHOA: Bé t6ng d&m lan, tro bay, cudng dé, dé mai
mon, mé-dun dan hdi, mat dudng bé téng xi mang.

ABSTRACT: In this study, the assessment of
mechanical and physical properties of Rolled Concrete
(RRC) using a fixed 30% fly ash (FA) by weight of
the binder and manufactured superplasticizer RRC
has high workability. In Lam Dong province, empirical
study on the qualities of RRC utilizing local materials,
coarse aggregate and fine aggregate is presented
in this work. According to preliminary findings, RRC
has greatly cut construction costs, employed locally
available materials, and saved cement.

KEYWORDS: Roller compacted concrete (RCC), fly
ash, strength, abrasion resistance, elastic modulus,
cement concrete pavement.

1.DAT VAN BE

BTDL la loai bé tong khéng cé dé sut, dugc dam chat
bang phuong phap dam bang lu. Mat dudng bé tong dam
lan dau tién la dudng san bay & Yakima, Washington ndm
1942 do Poan ky su quan doi My xay dung [1]. Két cau cong
trinh bang BTDL xét vé phuong dién vat liéu hay cong nghé
thi cdng la mét gidi phap vat liéu bén vimng trong xay dung
vi mét sé ly do: thai gian xdy dung dugc rit ngan so véi bé
tdng xi mang truyén théng; thi cong trén dién réng phu hop
vGinhling két cdu khéi I6n sé thuan Igi hon, dung ty 1& nudc/
xi mang nhd nén gidm co ngdt, tiét kiém lugng xi médng va
tan dung nguon vat liéu dia phuong sén c6 nén giam dang
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ké chi phi xay dung céng trinh. Trén thé gidi da nghién ctu
va ting dung BTDL dé lam dap bé tdng trong luc tai Canada,
My, Anh, Nhat Ban, Trung Quéc [2, 3]... TUr d6 cho dén nay,
mat dudng BTDL dugc diing nhiéu & cac nudc trén thé gidi.

@ Viet Nam, cling c6 nhiing nghién ctiu BTDL trong xay
dung dudng 6 t& nhu: Nghién cdiu vé vt liéu dé ché tao, thiét
ké thanh phan, nghién ctu thuc nghiém mot s6 tinh chat cta
BTDL stt dung hén hgp cat min tu nhién va cat nghién tai khu
vuc Bong Nam b trong xdy dung dudng 6 t6 [3]. Nghién ctu
phuang phap tinh toan thanh phan BTBL véi ham lugng tro
bay I6n thay thé xi mang tir 60 - 80% theo khéi lugng chét két
dinh. Cac yéu cau ky thuat ctia BTBL lam mdng mdt dudng
dugc danh gia bao gém cudng d6 chiu nén, cudng dé ép ché
va md-dun dan héi clia cac loai BTDL [4]. Vi vay, viéc nghién
ciu ché tao BTBL ting dung vao trong xdy dung dudng giao
thong la that su can thiét, gép phan gidm gia thanh dau tu
c6ng trinh ma van dam bao t6t chat lugng, mang lai y nghia
thiét thuc gitlip cho cong tac xdy dung & nudc ta lam cha dugc
mot loai hinh cong nghé tién tién, dong thai phét huy cac
nguén lyc va vat liéu sén c6 trong nudc ndi chung va nguén
vat liéu dia phuong noi riéng.

Trong nghién ctu nay, nhém téc gid trinh bay viéc su
dung nguon vat liéu dia phuang (c6t liéu thé + cot liéu min)
ché tao BTDL véi ham lugng tro bay (FA) 30% theo khoi
luong chat két dinh. Cac yéu cau co ly cta vat liéu lam mat
dudng 6 té: cudng dd chiu nén, cudng do chiu kéo uén,
mo-dun dan hoi va dd mai mon ctia BTDL.

2. VAT LIEU VA THIET KE THi NGHIEM BTDL

2.1.Vat liéu thi nghiém

Cong tac ldy mau vat liéu dia phuong tinh Lam Bdng
(Hinh 2.1) da dugc nhom tac giad l[dy mau va thi nghiém tai
Phong Thi nghiém Vat liéu xay dung - Phan hiéu Trudng Dai
hoc GTVT tai TP. H6 Chi Minh.

Hinh 2.1: Ly mu cét liéu thé (d3) va cét liéu min (cat)



2.1.1. Xi mang PBC40

Xi mang dung thi nghiém la loai PCB40 Insee (Holcim)
dap ung theo Tiéu chudn Viét Nam TCVN 2682:2009 Xi
mang pooc-lang - Yéu cau ky thuat Quyét dinh s6 4452/
QDb-BGTVT/2015 [5], xi mang la thanh phan chat két dinh
dé lién két cac hat c6t liéu, tao ra cudng do vat liéu ché tao
(tudi 28 ngay la 47,5 MPa; khéi lugng riéng clia xi mang 3,10
g/cm?; lugng nudc tiéu chudn 30,0%).

2.1.2. Tro bay (FA)

Tro bay cé nguédn géc tir Nha may Nhiét dién Vinh Tan
dugc st dung dé thay thé xi mang, khéi lugng riéng clia
FA 1a 2,5 g/cm?3. Tro bay dugc thi nghiém tai Trung tam Ky
thuat Tiéu chuan do ludng chat lugng 3- KT3-00016AXD9
thudc Téng cuc Do ludng chat lugng. K&t qua thi nghiém va
so sanh vdi cac tiéu chudn TCVN 10302:2014, phu gia hoat
tinh tro bay dung cho bé téng, vifa, xi mdng, tro bay Vinh
Tan la loai tro a xit, cac chi s6 tuong Ung vaéi tro bay loai F
(téng ham luong SiO, + ALLO, + Fe,0, = 88,4% >70%), cac
chi s6 ham lugng riéng 1 SiO,, AL,O,, Fe,0, tuang déi Ién
lan lugt & cdc muic 51,4%, 12,5%, 24,5% va ham lugng SO,
CaO, MKN & muc thap, lan lugt la 4%, 0,66%, 0,4% déu dam
bdo cho phép sit dung ché tao vat liéu BTXM.

2.1.3. Cét ligu tho

Trong cdéng trinh nay da st dung da dam Basalt Dmax
=19 mm & mo da Tan Viét - Bdo Loc bao gém hai loai da
(10x20)mm va da mi (5x10)mm. Két qua thi nghiém xac
dinh cac chi tiéu ca ly va phan tich thanh phan hat cta
da dam dap (ng theo Tiéu chudn TCVN 7570:2006; TCVN
7572:2006 va Quyét dinh s6 4452/QD-BGTVT/2015 [5] dugc
thé hién & Bang 2.1 va Bdng 2.2.

Bang 2.1. Céc chi tiéu co' ly cia d3 dim

TT| Chitiéu thinghiém I;?:;::‘:m“ Pon vi ::;
1 | Khoilugng riéng 757;(-:4\1@006 g/cm® | 2,68
2 frzg;lfﬁ;gkff feho 757T2i\1/:21006 g/em® | 2,732
3 frgggjlttfgigbgfhtgah ’ 757Tzi\1/:§ooe glem’® | 2.727
4 | D6 hut nudc 7571;4\1/:2006 % 2.18
5 | Khéi lugng thé tich x&p 7571;2)/3006 g/cm® | 1,45
6 | DO réng gilra cac hat 7572%/:’;006 % 47.97

Béng 2.2. Thanh phan hat cda dé dsm D, =19 mm
ma da Tan Viét - Bdo Léc

Kich Luong sé6t Luong Luong sét tich
thuéc | tich lay trén | tich liy lay (lvong lot
16 sang | tiing sang trén sang), %
(mm) (9) sang, (%) | TCVN 7570:2006
40,0 0,00 0,00 0(100)
20,0 196,00 3,90 0+10 (90+100)
10,0 3002,00 64,00 40+70 (30+60)
5,0 1454,00 93,00 90100 (0+10)
<50 348,00 100,00 -
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2.1.4. Cét liéu min

S« dung cat vang Tan Thanh - Di Linh. Két qua thi
nghiém xéc dinh cac chi tiéu co ly va phan tich thanh phan
hat cla cat dap tng theo yéu cau ky thuat TCVN 7570:2006;
TCVN 7572:2006 va Quyét dinh s6 4452/Qb-BGTVT/2015
[5] dugc thé hién Bdng 2.3 va Bdng 2.4.

Bdng 2.3. Cdc chi tiéu co Iy cda cat

TT | Chi tiéu thi nghiém I:‘;;:I“:n’: D:;“ ;(3:
1 | Mo-dun d6 I6n 757-;?;/:2006 - 2,35
2 | Khéilugng riéng 757T2§4\1/:§006 g/cm? | 2,63
3 flf’;rl\ﬁrﬁi.tﬁﬁi < 757-;91/3006 g/cm? | 2,48
4 g?fééﬁ%ﬂfﬂ?ﬁ iﬁga 757T2(-:4\1/:21006 g/cm? | 2,62
5 | D6 hat nuéc 757-;(—:4\1/:2006 % 3,42
6 ﬁ?r? i;gs ot 7572(—:2/:21006 kg/m?| 1450

Bang 2.4. Thanh phan hat cda cat vang Tan Thanh - Di Linh

Kich Luong sé6t Luong Luong sét tich
thudc tich lay tich lay liy (luong lot
16 sang | trénting | trénsang, sang), %
(mm) sang (g) (%) TCVN 7570:2006
50 0,00 0,00 0(100)
2,5 64,00 6,40 0+20 (80+100)
2,5 181,00 18,10 15+45 (55+85)
0,63 443,00 44,30 35+70 (30+65)
0,315 752,00 75,20 65+90 (10+35)
0,14 913,50 91,35 90100 (0+10)
bay 1000,00 100,00 -

2.1.5. Cdp phéi c6t liéu BTDL

C6t liéu chiém tu 75 - 85% téng thé tich cda hén hgp
BTDL, lva chon thich hgp loai c6t liéu, thanh phan hat sé
anh hudng I16n dén kha ndng lam viéc ctia hdn hgp bé téng
nhu cudng d6 chiu nén, chiu uén, tinh tham, tudi tho va gia
thanh. Trong pham vi nghién cttu, nhém tac gia phoi tron
c6 liéu theo Quyét dinh s6 4452/QD-BGTVT/2015 [5] dugc
téng hop & Hinh 2.2 va Hinh 2.3.

#i3 ey

Hinh 2.2: Thanh phén hat cda cac ¢& sang khac nhau dong
cho cét liéu BTPL
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Hinh 2.3: Biéu dé thanh phan hat cét liéu dung ché tao BTL

2.1.6. Phu gia héa hoc siéu déo (PGHH)

SikaPlast™-319 H la phu gia siéu déo dugc cung cap béi
Sika Group. Kha nang gidm nudc cao ctia n6 cho phép tao
ra tinh luu dong tét trong khi van giltr dugc do cod dong téi
uu ctia hon hgp. Theo TCVN 8826:2011, phu gia nay phu
hop véi cac tiéu chudn da dugc thiét 1ap dé bé sung hoa
hoc vao bé tong. SikaPlast®-319 H la phu gia siéu déo cdng
nghé cao gbc polyme thé hé thi 3 véi do x6p tuyét vai va
kha ndng tham don gian clia bé téng, da dugc st dung
trong nghién ctiu nay.

2.1.7. Nuéc

Strdung cho bé téng la nudc sach, dat tiéu chudn TCVN
4506:2012.

2.2. Thiét ké thi nghiém

2.2.1. Thanh phdn vat liéu cia cdp ph6i BTBL

Ho6n hgp thanh phan BTBL lam dudng giao théng dugc
thiét ké theo theo Quyét dinh sé 4452/Qb-BGTVT/2015 [5]
va tham khao hudng dan ACI325.10 - BTDL mat dudng [6].
Xac dinh khéi lugng clia vat liéu thanh phan theo thé tich
tuyét déi cac thong sé dau vao chui yéu. Thiét ké BTDL phu
hgp cho thi cong mat dudng bang cdng nghé dam lan vai
phu gia khodng tro bay la 30%, nén lugng nudc va phu gia
Sika dugc diéu chinh dé dé cuing Vebe dat 20 - 40s dugc
trinh bay Bdng 2.5.

Bang 2.5. Thanh phan vat liéu cap phéi cuong dé nén 30 MPa
Thanh phan vat liéu cho 1 m? bé téng
Céot liéu | Cotliéu .
thé | min | Nuéc P';‘i-‘kg'a
Ximang |Trobay Pa5x20 cat | (lit) (kg)
(kg) (kg) (kg) (kg)
218 65 1.053 643 125 2,8

2.2.2.T6ng hop s6 té méau BTPL

T6 hop |8y gid tri trung binh cia 3 mau dé xac dinh mot
8 chi tiéu ctia BTBL cho mébi ngay tudi. Téng ¢ 30 mau
bao gém: Xac dinh gid tri cudng d6 nén (R ) c6 12 mau lap
phuong (15x15x15)cm, gia tri cudng do kéo uén (R,)co12
mau dam (15x15x60)cm & tudi 3, 7, 28 va 56 ngay, 3 mau
hinh tru (15x30)cm dé& xac dinh mé-dun dan héi nén tinh
(E,,) &tudi 28 ngay, 3 mau hinh lap phuong (7,07x7,07x7,07)
mm dé xac dinh d6 mai mon & tudi 28 ngay (Hinh 2.4).

Chat két dinh

z B

Hinh 2.4: Mt s6 hinh 3nh trén méu, dic mau
va do dé cung Vebe cda BTOL
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2.2.3. Trinh tu'trén hén hap, ché'tao va bdo duéng méu BTDL

Dién tich bé mat dac trung clia cac hat tro bay rat cao
cung vGi cac tinh chat dac biét ctia cac hat & kich thudc nho
lam cho viéc phan tan tr& nén kho khan hon. D& dam bao
cac mé tron c6 thanh phan vat liéu déng nhat cla cac hat
tro bay phan tan trong BTBL véi muc d6 6n dinh cao, tac gia
dé xudt trinh tu tron trén co s tham khao cac nghién ctu
trudc va kinh nghiém duc két tir qua trinh tron thi trinh tu
nhu Hinh 2.5. Cac t6 mau bé téng dung trong nghién cuu
dugc ché tao va bao duéng theo TCVN 3105:2022.

C@r . FAva 2
ot lién A b : "
o+ |me ]| Thn | S0% | T N | ponaphit | Hon
it | Nie "Tgbit | o (2] v gl | bop
of lien

. PGHH BTBL
min

Hinh 2.5: Luu d6 trén hén hop BTHL

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Cudng dd chiunén R vakéouonR  BTDL

Két qua thi nghiém cudng dé nén R cla cac mau bé
tong thuc hién theo TCVN 3118:2022 va tham khao Tiéu
chuén ASTM C39, cudng do kéo udn R, clia cdc mau dam
bé tong thuc hién theo TCVN 3119:2022 va tham khao theo
Tiéu chudn ASTM C78 dugc thé hién & Hinh 3.1, Hinh 3.2 va
Hinh 3.3.

Hinh 3.1: Thi nghiém cudng dé R, va R, cua BTL

5000 3days m7days m28days H56days

IS
=4
=3
=3

36,15

()
=
=3
S

14,65

Cudng dé chiu nén Rn (MPa)
w
=3
=3
S

10.00
0.00

Hinh 3.2: Két qua R, cia BTDL

®3days ®7days 28 days 56 days
6,12

L

4,97

2,82

Cudng dd chiu kéo ubn Rku (MPa)
o - N w » v [} ~

Hinh 3.3: Két qua R, cda BTOL
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* Nhdn xét: Qua két qua thi nghiém ta thay bé tong s
dung vat liéu dia phuong c6t liéu thé (da 10x20 mm + da
mi 5x10 mm) va c6t liéu min (cat) da dugc tac gia lua chon
dé thiét ké thanh phan BTBL dat gia tri dap (ng cudng do
30 MPa & tudi 28 ngay tudi: Cudng doé chiu kéo uén dat gia
tri 4,97 MPa I6n hon so véi quy dinh 4,5 MPa tuong Ung véi
mat dudng dudng 6 toé cdp Ill (quy mo giao thong trung
binh trg xuéng) theo TCCS 39:2022/TCDBVN nam 2022 [7]
va tham khao Quyét dinh s6 4451/QD-BGTVT/2015.

3.2.Mé-dundan ho6iE, vadomaimonM__ ciaBTDL

E,, va do mai mon cia mau thi nghiém gém 1 t6 3
vién mau thit & tudi 28 ngay, E,, dugc thuc hién theo ASTM
C469-94 va tham khdo Tiéu chudn TCVN 5276:2022. Kha
nang chéng mai mon cla bé tong khi lam 16p mat dudng
6 16 la mot trong cac yéu t6 quan trong, M__ la ton thét
khéi lugng khi bi mai mon trén dién tich bé mat mau dugc
thi nghiém theo TCVN 3114:2022 va tham khao Tiéu chuan
ASTM C944 theo Hinh 3.4 va Bdng 3.1.

E i

Hinh 3.4: Thi nghiém €, va dé mai mon cua BTDL

Bang 3.1. K&t qus thi nghiém €, va M, & tuéi 28 ngay

E, gia tri (GPa) M__giatri | M__trung binh
E, trung binh (GPa) (g/cm?) (g/cm?)
29,860 0,2850
28,960 29,530 0,2970 0,2913
29,780 0,2920

* Nhan xét: Qua két qua thi nghiém ta thdy BTDL si
dung vat liéu dia phuong & tudi 28 ngay: E, dat gia tri
29,530 GPa I6n hon so véi quy dinh 29,000 GPa. Kha nang
chéng mai mon cao hon va dé maimon M thap dat gid tri
0,2913 (g/cm?) nhd hon so véi quy dinh 0,30 (g/cm?) tuong
Uing véi mat dudng dudng 6 t6 cdp Ill (quy mo giao thong
trung binh) theo TCCS 39:2022/TCHBVN nam 2022 [7]; TCCS
40:2022/TCDBVN nam 2022 [8] va tham khao Quyét dinh s6
4451/Qb-BGTVT/2015.

4. KET LUAN

- Nguon vat liéu dia phuong cot liéu tho (da 10x20 mm
+ da mi 5x10 mm) va c6t liéu min (cat) tai tinh Lam Déng da
dugc tac giad lua chon dé thiét ké thanh phan BTDL dat gia
tri cudng do thiét ké 30 MPa & cac ngay tudi 3, 7, 28 va 56
(cudng d6 chiu nén, cudng dé chiu kéo uén, mé-dun dan
héi va d6 mai mon).

- Khi thiét ké BTDL trong xdy dung dudng 6 té ndi
chung va dudng giao théng néng thén ndi riéng thi viéc
st dung PGHH giam nudc cham thgi gian dong két la can
thiét, bén canh d6 két hgp stir dung phu gia khodng tro bay

nha may nhiét dién la FA axit loai F tai Vinh Tan nam trén
khu vuc xa Vinh Tan, huyén Tuy Phong, tinh Binh Thuan st
dung vao thanh phan cap phéi BTDL muiic 30% dat cac yéu
cau ky thuat ctia BTBL.

- K&t qua nghién ciu chi tiéu co ly lam ca s& cho viéc
tinh toan thiét ké mat dudng 6 té cap Il (quy mo giao thong
trung binh tr& xuéng) khu vuc TP. Bdo Loc, tinh Lam Déng.
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clia cac k&t cau dam bé téng cot thép
c6 xét dén muc dd 8n mon cla cac cot thép
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TOM TAT: Két ciu bé téng cét thép (BTCT) dé bj
anh hudng cla hién tugng an mon cét thép, dic biét
tai cac khu vuc ven bién do tac déng cla d6 dm va
ham luong cao ion clorua clia nudc bién. Day 1a mét
trong nhiing van dé thudng gip déi véi cac két cau
BTCT sau mot thoi gian céng trinh dua vao s dung.
Sy 3N modn lam gidm cudng dé, tiét dién va d6 déo
cla cbt thép, 1am cho bé t6ng suy gidm kha nang
chiu luc, déng thoi lam gidm lién két gitra bé téng
va cbt thép. Nhu mét hé qud, su an toan va suc chiu
13 cla két cdu BTCT bi dnh hudng, dan dén gidm
tudi tho clia céng trinh so vdi thiét ké. Do dé, bai bao
nghién clu nguyén nhan va anh hudng cda muc dé
an mon cét thép dén kha nang chiu tai clia cac két
ciu BTCT c6 cét thép bj &n mon. Diéu nay sé giup
viéc danh giad khd nang an toan khai thac clda céng
trinh bang BTCT noéi chung va cac céng trinh cau
BTCT ndi riéng trong maoi tfruong xam thuc.

TU KHOA: Dadm bé téng cét thép, &n mon cét thép,
suc khang két cau, muirc dé 8n mon, ion clorua, Ung xur.

ABSTRACT: Reinforced concrete (RC) structures are
easily affected by reinforcement corrosion, especially
in coastal areas due to the impact of moisture and
the high chloride ion content of seawater. This is one
of the common problems for reinforced concrete
structures after a period of time when the structures
are put info use. Corrosion reduces the strength,
cross-section, and ductility of the reinforcement,
making the concrete lose its capacity as well as
reducing the bond between the concrete and the
reinforcement. As a consequence, the safety and
the load carrying capacity of the RC structures are
affected, leading to a reduction in the durability of
the structures compared to the design. Therefore,
this paper studies the causes and effects of the
degree of reinforcement corrosion on the behavior of
the structures representing the corroded reinforced
concrete bridge. This will help evaluate the safe
operation of the RC bridge in the coastal environment.
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KEYWORDS: RC beam, corroded reinforcement,
structural resistance, degree of corrosion, behaviour.

1.DAT VAN DPE

Viét Nam nam trong vung khi hdu nhiét déi gié mua,
chiéu dai b bién 3.260 km véi mét triéu km? dién tich
vung bién va hon 3.000 hon d3o 16n nhé. Ca nudc hién co
28/63 tinh, thanh phé tiép gidp vai bién vai téng dién tich
208.560 km? chi€ém 41% dién tich ca nudc va 41,2 triéu dan
chiém gan 50% dan s6 ca nudc, trong d6 6 10 tinh, thanh
ph6 c6 hai dao, quan ddo. Do do6, cac cdng trinh BTCT & céc
thanh phé gan va ven bién rat dé bi an mon do gié théi tu
bién vao mang theo dé 4m va ham lugng cao ion clorua [1,
2]. Nhiéu céng trinh BTCT trong méi trudng bién sau khi s
dung tr5- 10 nam da bi an mon va pha hady tram trong, doi
hai phai chi phi khodng 30 - 70% gia thanh xdy md&i cho viéc
sta chita bdo vé chung [3, 4]. Nhiéu céng trinh dugc thiét
ké vai tudi tho dén 50 ndm, nhung trong thuc té chi dat
20 - 30 nam, mét s cdng trinh bi hu hdng néng sau 10 - 15
nam dua vao st dung.

Diéu kién xam thuc déi vai két cau BTCT theo so do
phan viung méi trudng dugc phan thanh cac vung cu thé
nhu: (i) ving ngap nudc bién; (i) ving thay triéu Ién xuéng;
(iii) vung khi hau ven bién (vao sau trong dat lién dén 1 km)
va vung khi hdu gan ba (vao sau trong dat lién téi 20 km).

Trén thé gidi, nhiéu céng trinh nghién ctu vé an mon
c6t thép trong két cdu BTCT da dugc trién khai kha sém,
cho thay su quan tam dac biét dén van dé nay, trong do an
mon c6t thép trong bé tong la nguyén nhan chinh gay suy
giam chat lugng két cau BTCT da dugc chiing minh trong
nghién ctu [5-9]. Cac nghién clu tap trung vao phan tich
an mon cot thép trong bé tong bang cac thi nghiém dién
tién nhanh (gay dn mon chi déng - hay nhan tao) va anh
hudng dén (ng xU va tudi tho clia két cau, c6 thé ké dén cac
nghién ctu [10-13].

& Viét Nam, nhiing nghién ctiu vé &n mon trong két
cdu cau BTCT chua nhiéu. Mot s6 nghién ctru thudng chi
xét dén cac bién phap chéng va gidam an mon ma chua xét
dén kha nang lam viéc cta két cau khi da bi an mon. Sau khi
an mon xay ra, méi quan tam chinh la danh gia kha nang



chiu luc con lai cua két cdu phan dusi va dam cau BTCT.
Viéc danh gia hién trang két cdu cau hién nay duoc thuc
hién dua trén viéc quan sat bang mat thuong, dua trén kinh
nghiém ctia chuyén gia két cau va trong mét sé trudng hap
dugc b6 sung moét s6 thi nghiém khéng pha hay. Do d6, bai
bao nghién ctiu nguyén nhan va dnh huédng ctia sy an mon
dén Ung xt cla két cdu BTCT bi an mon dé danh gia kha
nang an toan khai thac cia cong trinh cau BTCT trong méi
trudng xam thuc. K&t qua nghién cru nay sé giup nang cao
va hoan thién quy trinh kiém tra chat lugng cong trinh va
giup chu dau tu hoach dinh chién lugc va phuang phép stra
chta gia cudng cé hiéu qua.

2. PANH GIA ANH HUGNG CUA MUC PO AN MON
COT THEP PEN UNG XU CUA DAM BTCT

2.1. Siic khang uén va sitic khang cat cau két ciu
dam BTCT

2.1.1.Suic khdng uén cia dam theo TCVN 11823-2017 [14]

Suic khang uén danh dinh cia mat cat chr nhat:

Mn = A; f; (ds_ %)_A’sf’s (d’s_ %) (1

Suic khang uén danh dinh cGia mat cat chGT:
M= asfy (4= D)= at (¢ )+ s G- b G =D ()

Stic khang uén tinh toan ctia dam dugc tinh nhu:

Mr=¢ Mn (3)

Trong d6: @ - Hé s6 suic khang; A_- Dién tich c6t thép
chiu kéo (mm?); A’ - Dién tich c6t thép chiu nén (mm?); fS -
Ung suat c6t thép thuang chiu kéo (MPa); f - Ung suét c6t
thép thudng chiu nén (MPa); ds - Khodng céch tir thé chiu
nén ngoai cung dén trong tam cét thép chiu kéo khong du
Ung luc (mm); d’_ - Khoang cach tirthé chiu nén ngoai cung
dén trong tam cét thép chiu nén (mm); ' - Cudng d6 chiu
nén clia bé tong (MPa); a=c., - Chiéu day biéu d6 khéi ing
sudt tuong duong (mm); ¢ - Khoang cach tinh ti thé chiu
nén ngoai cing dén truc trung hoa (mm) véi (4) cho mat cat
ch{ nhat va (5) cho mat cat chr T nhu sau:

— Asfs - A’sf’s (4)
arf'cPib
c = Asfs_Alsf,s_o-ssf’c(b—bw)hf (5)
ayf1¢B1bw

Trong do: B, - Hé s6 chuyén déi biéu d6 (ing suét; a, - Hé
s8 quy d6i hinh khéi ting suat; b - Chiéu rong clia bé mat
cau kién chiu nén; d6i véi mat cat c6 ban canh chiu nén, bé
rong cé hiéu ctia ban canh (mm); bW - Chiéu day cta ban
bung hodc dudng kinh cia mat cat tron (mm); h.: Chiéu day
ban canh chiu nén cta cau kién dam 1 hoac T (mm).

2.1.2. Stic khdng cdt cia ddm theo TCVN 11823-2017

Stic khang cét tinh toan cia dam tinh theo céng thic:

V=9V, (6)

Trong dé: ¢ - Hé s6 stic khang; V_ - Stc khang cat danh
dinh (N.m) dugc xac dinh bang tri s6 nho hon cla (7) va (8):

V=V +V. 7)
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V. =0,25f'bd, (8)
Stic khang cat cla bé tong V_va stic khang cét clia cét
thép V_dugc tinh theo:

V. = 0.0838/f.b,d, 9)
- Avfydy(cotge: cotga)sina (10)

Trong dé: b, - Bé rong ban bung cé hiéu ldy bang bé
rong ban bung nhé nhét trong chiéu cao dv (mm); d, -
Chiéu cao chiu cat c6 hiéu (mm); s - Cu ly cét thép dai do
theo hudng song song vai c6t thép doc (mm); § - Hé s6 chi
kha nang clia bé tong bi nut chéo truyén luc kéo va cat; 6 -
Géc nghiéng clia Ung sudt nén chéo (d6); a - Goc nghiéng
cla cot thép ngang déi vai truc doc (d6); Av - Dién tich cot
thép chiu cat trong cu ly s (mm?).

2.2. Kiém toan stic khang ctia dam BTCT theo muic
d6 &n mon cot thép

Dé danh gia dnh hudng clia muc dd &n mon cét thép
dén tng x{r ctia két cdu dam BTCT, bai bao nay tién hanh
tinh toan stc khang ctia dam BTCT theo TCVN 11823-2017.
Cac dang dam nghién ctu la dam BTCT tiét dién chit nhat
va chii | thédng qua viéc kiém toan: (1) stic khang uén cua
dam xét téi mic do dn mon cot thép doc trén va dudi lan
luot 1a 0%, 10%, 20% va 30%; (2) stc khang cat ctia dam
trong cac trudng hop mdc dé dn mon c6t thép dai chiu cat
lan lugt la 0%, 10%, 20% va 30%.

2.2.1. Kiém todn stic khdng dam tiét dién chir nhdt (DCN)

Dam gian don tiét dién chi nhat c6 chiéu dai L = 4,7
m, tiét dién B x H = (0,25x0,45)m nhu Hinh 2.1. S& dung bé
tong C30 v6i cudng dé chiu kéo khi uén: f = 3,45 MPa, mo-
dun dan hoi: Ec = 31.350 MPa. Thé trén va thé dudi trén mat
cat ngang dam duing 3 thanh D12, c6t thép dai D10, cudng
do chay fy=400 MPa, mo-dun dan héi E.=200.000 MPa. Tai
trong tap trung dugc dat tai 2 diém cach dau dam 1,6 m: P
=10 KN va tai trong ban than ctia dam: q = 0,45%0,25%24,5
= 2,756 kN/m. T cac thdng s6 trén, c6 thé xac dinh dugc:
(1) tai mat cat gitta nhip c6 Vu=0 kN va Mu=24 kNm; (2) mat
cat trén g6i Vu=16 kN va Mu=0 kNm.

D10@200 D10@300 D10@200

3-D12

e
<
[ 4700 | bsj
Hinh 2.1: Cau tao cda DCN bang BTCT
Két qua kiém toan suc khang ctia DCN phu thudc vao
muc d& &n mon dugc thé hién béi Hinh 2.2:

312 312 311 311
o,

1
0%

330
300
270
240
210
180
150
120
90
60
30
0

B Sirc khang uon  WMO6 men udn

48
43
39
34
0% 10% 20% 30%
Hinh 2.2: Kiém toan stic khdng uén (trdi) va stic khang cat (phai)
ctia DCN véi mire dé &n mon cét thép doc dudi

TU Hinh 2.2 ta thdy rang khi c6t thép doc duéi bi dn
mon lan lugt 1a 10%, 20%, 30% thi stic khang udn ctia dam
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Luc cét & Sirc khing (kN)

10% 20% 30%

Mirc d6 &n mon

Mbé men & Stic khang (kNm)

Mure d6 dn mon B Surc khang cit B Lyc cit
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cling suy giam vdi ty & tuong tng la 10%, 20%, 30%, nhung
stic khang cét ciia dam thay d6i khong dang ké.

BSuc khang uén  BMb men udn ggg o il 310 308
_% 48 48 48 48 z
< S, 210
En 2 180
- g 10
120
° 4 4 £ 90
7 @60 6 16 16 16
3 <2 30
= "§ 0
g 2 0% 10% 20% 30%
< sl Mt dd >
0% 10%  20%  30% LA

Mite d6 an mon B Stc khang cft B Luc cit

Hinh 2.3: Kiém todn stc khdng uén (trdi) va stc khang ct (phai)
cda DCN véi mire dé 3n mon cét thép doc trén
TU Hinh 2.3, ta thdy rang khi c6t thép doc trén bi dn
mon lan lugt [a 10%, 20%, 30% thi stic khang uén ctia dam
khéng bi suy gidm va stc khang cit cta dam thay doi
khéng dang ké.

BSic khang uén  BM6 men uén 330

z w
g 48 48 48 48 % 240
g g 210
= 180
2 % 150
5 4 4 4 2 1%
) o 60 6 16 16 16
7 B30
2 30
=l <3 0% 10% 20% 30%
E = Mire dé an mon
§ 0% 10% 20% 30% 0

Mitre d6 dn mon B Sire khang cit

Hinh 2.4: Kiém toan stic khdng uén (trdi) va stc khang ct (phai)
cda DCN véi mire dé 3n mon cét thép dai

TU Hinh 2.4, ta thay rang khi c6t thép dai bi an mon lan
lugt 1a 10%, 20%, 30% thi stic khdng uén ctia dam khong
d6i, nhung stc khang cét ctia dam bi suy gidm vdi ty 1é
tuong ung la 6%, 11%, 17%.

2.2.2. Kiém todn stic khdng dam tiét dién chir | (DCI)

Dam gian don tiét dién chl nhat c6 chiéu dai L = 12,5
m, chiéu cao dam H=0,55 m, chiéu réng ban déy B, = 0,56
m, chiéu day sudn dam b, = 0,18 m nhu Hinh 2.5. Sit dung
bé tong C40 véi cudng dé chiu kéo khi udn: f = 3,98 Mpa,
mo-dun dan hoi: E_ = 34.472 MPa. Trén mat cat ngang dam,
thé trén dung 4 thanh D16 va thé dugi dung 6 thanh D16,
c6t thép dai D12, cudng do chay f =400 MPa, mé-dun dan
h6i E.=200.000 MPa. Tai trong tap trung dugc dat tai 2 diém
cach dau dam 4 m: P = 50 KN va tai trong ban than cla
dam: q =0,3629%24,5 = 8,89 kN/m. T cac thong s6 trén, cd
thé xac dinh dugc: (1) tai mat ct gitia nhip c6 Vu=0 kN va
Mu=234 kNm; (2) mat cét trén g6i Vu=76 kN va Mu=0 kNm.

320
——
S
9
8
8
90 140 20
gl &
210 210
o
o
&
o
25| 510 Ls
560

28

60 65 __ 70 65 _ 60
G1-D16 _6&D12
G2-D12
% G6-D16
G3-DI12
e o @ o e
G4DI16
60 120 75 |50 75 120 60
560

Hinh 2.5: C3u tao cua DCI bing BTCT

Két qua kiém toan stic khang clia ddm phu thudc vao
muc d6 &n mon dugc thé hién bai cac hinh dudi day:

e BSic khang uén  EMb men uén
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S e 188
2 168
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Q
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2 600
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S o0
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Mirc @6 dn mon
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Hinh 2.6: Kiém toan stc khang uén (trdi) va suc khang cat (phai)
ctia DCI véi muc dé 3n mon cét thép doc dudi

TU Hinh 2.6, ta thay rang khi c6t thép doc dudgi bi an
mon 10%, 20%, 30% thi stic khang uén ctia dam ciing giam
Vi ty & tuong ting la 10%, 20%, 30%, nhung stic khang cat
ctia dam thay déi khéng dang ké.

873 871 869 867

10% 20% Mirc d6 dn mon
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Hinh 2.7: Kiém todn stic khdng uén (trdi) va strc khang cat (phai)
cta DCI véi muc dé 3n mon cét thép doc trén
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TU Hinh 2.7 ta thdy rang, khi c6t thép doc trén bi dn
mon lan lugt [a 10%, 20%, 30% thi stic khang uén ctia dam
khéng bi suy gidm va stic khang cdt cia dam thay déi
khéng dang ké.

BStc khang uén  BMb men uén
208 208

0% 10% 20% 30%

208

M6 men & Stre khang (kNm)

Mic d6 dn mon

900

3 o
800 fa ™
700
600
500
400
300
200
Too 7 37 37 37
0
0 0.1 0.2 0.3

Mirc d6 dn mon

Luec cit & Stc khang (kN)

B Swc khang cit HELuc cit
Hinh 2.8: Kiém toan stc khang uén (trdi) va stc khang ct (phai)
cua DCI véi mic dé 3n mon cét thép dai
TU Hinh 2.8 ta thdy rang, khi c6t thép dai bi an mon lan
lugt 1a 10%, 20%, 30% thi stic khang uén clia dam khong
d6i, nhung stic khang cét cia dam bi suy gidm vai ty &
tuang Ung la 7%, 14%, 21%.

3.KET LUAN

Bai bdo da nghién ctiu va dénh gia stic khang clia két
cdu dam BTCT theo muc dd an mon cét thép do su xam
thuc cta ion clorua thong qua viéc tinh todn phan tich suic
khang uén va stic khang cat ciia dam gian don tiét dién
chit nhat va ch I chiu uén bang phuong phép tinh toan ly
thuyét theo [14] v6i su an mon cla cot thép doc chi trén,
doc cht dudi va cot dai.

T két qua tinh toan véi hai loai dam nay véi miic d6 én
mon cot thép 10%, 20%, 30% cho thay:

- Khi miic d6 an mon c6t thép doc dudi tang 1én thi stic
khang udn cta dam giam dan, nhung stic khang cat thay
déi khéng dang ké;

- Khi mdrc d6 an mon cot thép doc trén tang Ién thi stic
khang uén ctia ddm khong bi suy gidm va stic khang cat
ctia dam thay d&i khong dang ké;

- Khi muic d6 an mon cét thép dai trén tang lén thi sdc
khang uén clia dam khéng ddi, nhung suc khang cét cta
dam bi suy giam.

Cac két qua budc dau dat dugc trong bai bdo nay c6
thé dugc phat trién thém trong cac nghién cuu tiép theo
dé danh gia kha nang an toan khai thac ctia céng trinh cau
BTCT trong mai trudng xam thuc.
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Nghién cu st dung tro bay

thay thé mdt phan cot liéu min trong bé téng xi mang
ung dung cho xay dung mat duong O 16

B KS.LAM VAN TRUNG
Trudng Dai hoc Tra Vinh

B PGS.TS. HUYNH TRONG PHUGC
Trudng Bai hoc Cdn Tho

m NGUYEN NGOC SON; TS. HO VAN QUAN®
Truong Pai hoc Su pham Ky thudt - Bai hoc Ba Néng
Email: “hvquan@ute.udn.vn

TOM TAT: Nhu cau su dung cat séng (CS) & nudc
ta ngay cang tang cao dan dén tinh trang thiéu hut
nguén CS nghiém trong cho sdn xuat bé téng ndi
riéng va cho cac hoat déng xay dung ndi chung. Viéc
khai thac qua muc CS khéng nhing lam can kiét fai
nguyén thién thién ma con gay ra cac tac déng tiéu
cuc dén madi trudng. Trong khi d6, ngudn tro-xi thai
tU cac nha may nhiét dién tich Idy ngay cang nhiéuy,
t6n dién tich dat lam bai chira va tiém an nguy co
cao gay 6 nhiém mai truong. Vi vay, viéc tan dung cac
ngudn tro-xi thai nay dé lam vat liéu xay dung thay
cho cac vat liéu truyén théng nhu xi mang hay CS d&
va dang duoc Chinh phd khuyén khich nhdm muc
dich bdo vé maéi trudng, tiét kiém dién tich dat lam
bai chlra, gidm khai thac tai nguyén thién nhién theo
dinh hudng phat trién bén ving. Bai bao trinh bay
anh hudng cla ham lugng tro bay (TB) thay thé CS
dén mot sé tinh chat cla bé téng xi mang (BTXM).
K&t qua cho thay, khi st dung 20 - 60% TB thay thé
CS, bé téng cé cuong dé chiu nén va cuong doé kéo
udn cao hon, BR va d6 hap thu nudc (BHTN) thip
hon trong khi d6 mai mon bé mit (MMBM) tuong
duong véi BTXM théng thuong. Két qua nghién cau
cho thdy cac bé téng st dung 20 - 60% TB thay thé
CS dap ung duoc yéu ciu cla bé téng dung trong
xay dung mat duong 6 t6.

TU KHOA: Tro bay, bé t6ng xi mang, cat séng, cudng
dd kéo udn, &6 mai mon bé mat.

ABSTRACT: The increasing demand for river sand
in Vietnam leads to a serious shortage of river sand
for concrete production and other construction
activities. Overexploitation of river sand not only
depletes natural resources but also causes negative
impacts on the environment. Meanwhile, the amount
of ashes generated by thermal power plants is
rapidly increasing, which requires more land for
storage and the availability of these ashes has a
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high potential for environmental pollution. Therefore,
utilizing coal ashes as partial alternatives to traditional
materials (i.e., Portland cement, river sand) has been
encouraged by the Government for environmental
protection, saving storage land and limiting the
exploitation of natural resources toward sustainable
development. This paper presents the influence of
the partial replacement of river sand with fly ash on
some properties of cement concrete. The results
show that concrete containing 20 - 60% of fly ash
as fine aggregate exhibited higher compressive and
flexural strengths, lower porosity and water absorption,
and comparable surface abrasion to normal cement
concrete. As a result, this study found that concrete
incorporating 20 - 60% fly ash as fine aggregate
demonstrated good properties, satisfying the
standard requirements for pavement construction.

KEYWORDS: Fly ash, cement concrete, river sand,
flexural strength, surface abrasion.

1.DAT VAN DE

& viét Nam, nhu cau st dung CS ngay cang ting cao
trong nhiing nam gan day da dan dén tinh trang thiéu hut
nghiém trong nguén CS cho san xudt BTXM va viia. Nam
2020, ngudn cung cap CS tir cac khu vuc khai thac hop phap
trong nudc chi da dap ting 40 - 50% nhu cau. Viéc tim kiém
cac vat liéu mai dé thay thé mot phan hodc toan bo CS la rat
quan trong vi viéc khai thac qua muc CS khéng nhiing lam
can kiét tai nguyén thién thién ma con gay ra cac van dé
méi trudng nghiém trong nhu x6i 18 bd séng, dich chuyén
dong chay, 6 nhiém nudc va I lut [1]. Bén canh dé, & Viét
Nam hién c6 khoang 29 nha may nhiét dién dét than dang
hoat ddng, phat thai ra tdng lugng tro, xi thai khoadng 16
triéu tdn/nam, t8ng ty |é tiéu thu tro, xi thai tai cdc nha may
nhiét dién khodng 48% [2]. D€ tiéu thu lugng tro, xi thai
nhiéu hon trong thai gian t6i nham muc dich bao vé moi
truong, tiét kiém dién tich dat lam bai cha, giam st dung
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tai nguyén khoang san dé san xuat vat liéu xay dung, dam
bado phét trién bén viing, Chinh phu da tiép tuc khuyén
khich, kéu goi cdc nha nghién cuiu, cdc bo, nganh va doanh
nghiép ddy manh viéc sit dung tro, xi thai lam nguyén liéu
san xuat vat liéu xay dung va trong cong trinh xay dung [3].

Trén thé gidi, viéc stir dung TB thay thé CS trong BTXM da
€6 mot s6 tac gia nghién ctu. Bién hinh nhu;, Siddique [4, 5]
béo cdo rang khi st dung 10 - 50% TB thay thé CS lam tang
cudng do va siic khdng MMBM ctia BTXM, ham lugng TB cang
nhiéu thi cudng doé va stic khang MMBM ctia BTXM cang I6n.
Zhang va cdng su [6] cho biét sirdung 25%TB thay thé CS lam
tang cudng do nén, stic khang cacbonat hoa va dé bén déng-
tan bang ctia BTXM trong diéu kién chiu (ng suat nén va
nhiét dé cao so véi BTXM thudng. Seo va cong su [7] bdo cédo
rang st dung 20% TB thay thé CS lam tang cudng do, giam co
ngét kho va tir bién ctia BTXM. Pofale va Deo [8] st dung TB
thay thé CS lan lugt la 12% va 27%, két qua cho thdy sir dung
TB thay thé CS lam tang cudng dé nén va kéo udn clia BTXM.
Zhang va cong su [9] cho biét st dung TB thay thé 10 - 40%
CS lam tang suic khang cacbonat hoa va gidm DR clia BTXM,
ham lugng TB cang I6n thi stic khang cacbonat hda cang cao
va dé rbng (DPR) cang thap. Saxena va Pofale [10] s dung TB
thay thé tir 30 - 80% CS, két qua cho thay cudng do cla bé
tong tro bay (BTTB) déu tang so véi BTXM khdng cd TB, trong
d6 BTTB st dung TB thay thé 50% CS cho cudng do cao nhat.

& Viet Nam gan nhu chua c¢é nghién ciiu nao duoc
xuat ban lién quan dén BTXM st dung TB thay thé CS. Méi
day, c6 nghién clu cda Thay va cdng sy [11] st dung TB
thay thé 0 - 50% CS trong vira xi mang, két qua cho thay dé
chdy xo0e cla vira tugi gidm khi lugng TB tang Ién, cudng
d6 nén cda vita TB déu cao hon so vai vita khong ¢d TB va
cao nhat véi lugng TB tir 10 - 30%.

Mac du trén thé gidi da cé mot sé nghién cliu vé BTXM
st dung TB thay thé CS nhung nghién ctiu ting dung trong
xay dung mat dudng 6 t6 gan nhu chua dugc nghién cuu,
con GViét Nam van dé nay con rat méi mé. Muc dich cda bai
bdo nay la danh gia anh hudng clia ham lugng TB khi thay
thé 20 - 60% CS dén cudng d6 chiu nén (R ), cudng do kéo
uén (R) va d6 MMBM ctia BTXM, dinh huéng Ung dung
trong xay dung mat dudng 6 to.

2. VAT LIEU VA PHUONG PHAP THi NGHIEM

2.1.Vatliéu

Xi mang (X): Xi mang PCB30, cudng dé nén & 28 ngay
35,5 MPa, khoi lugng riéng (KLR) 3,08 g/cm?, d& min 3710
cm?/g phu hop véi TCVN 6260:2020.

Phu gia siéu déo (SD): SD géc polycarboxylate ether c6
KLR 1,06 g/cm? phu hgp véi Tiéu chudn ASTM C494 loai G.

ba dam (bP): B4 dam c& 4,75 - 19 mm, KLR 2,72 g/cm?
dé hut nudc 0,56%, thanh phan hat ctia da dam phi hop
v6i TCVN 7570:2006.

CS (CS): CS c6 mo-dun do 16n 2,70, KLR 2,64 g/cm?, do
hat nudc 0,42%, thanh phan hat ctia cat phu hgp véi TCVN
7570:2006.

TB (TB): TB loai F, @ min 3685 cm?/g, chi s6 hoat tinh
cudng do & 28 ngay 95,6% phu hop véi TCVN 10302:2014.

Nudc tron: Dung nudc may sach.

2.2.Thiét ké thanh phan BTXM

Thanh phan BTXM dugc thiét ké theo ACI 211.1, gobm
BT d6i chiing strdung 100% CS (0TB), cac BT thay thé CS lan
luot [a 20%TB (20TB), 40%TB (40TB) va 60%TB (60TB) theo
thé tich. Khi thay thé CS bang 20 - 60% TB, liéu lugng SD
dugc diéu chinh dé ddm bao d6 sut (SN) 4 - 6 cm. Thanh
phan cla céc loai BTXM dugc ghi trong Bdng 2.1.

Bang 2.1. Thanh phan cda céc loai BTXM cho 1 m?

Kihiéeu | X | N TB cs P SD | SN
cap phéi | (kg) | (lit) | (kg) (kg) (kg) | (kg) | (cm)
0TB | 450 | 180 0 641,39 | 11664 | 2,25

20TB 450 | 180 | 10593 | 511,99 | 11664 | 2,70
40TB 450 | 180 | 211,85 | 380,35 | 11664 | 4,05
60TB 450 | 180 | 317,78 | 247,59 | 1166,4 | 585

4-6

2.3. Chuan bi mau va phuong phap thi nghiém

Cong tac duc va duéng hd cadc mau BTXM thuc hién
theo ASTM C192, cdc mau sau khi dac dugc gilt trong
khuon khodng 24+2h, sau dé thdo khuén va ngam trong
nudGc & nhiét @6 25+2°C cho dén ngay thi nghiém. Ngay sau
khi trén, cdc hén hop bé téng (HHBT) tuci da dugc kiém
tra d6 sut va khéi lugng thé tich (KLTT) tuong Ung theo
ASTM C143 va ASTM C138. Str dung cadc mau tru (100x200)
mm dé xac dinh R , cdc méu try (100x50)mm (cét ra tif mau
(100x200)mm) dé xac dinh DR va dé hap thu nuéc (BHTN),
cac mau dam (400x400x100)mm dé xac dinh R, .

Thi nghiém R_va R , theo ASTM C39 va ASTM C78, thi
nghiém DR va DHTN theo ASTM C642 va ASTM C1585.

Thi nghiém d6 MMBM thuyc hién theo TCVN 3114:2022
trén cac mau lap phuang (70x70x70)mm, st dung may mai
dia ki€u LKI-3 (Hinh 2.1) va vat liéu mai mon la cat, chon
bé mat hd trén clng chiu mai mon clia mau lam mat thi
nghiém. Cac mau dugc 1ay khoi bé bao dudng va dé kho bé
madt khodng 2h trudc khi thi nghiém.

b) - B& m&t m&u sau khi mai mon
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¢) - Can khéi luong méu
Hinh 2.1: Thi nghiém x&c dinh d6 mai mon cta cdc mau BTXM
Thai gian thi nghiém cac mau BTXM & 7 va 28 ngay, két
qud thi nghiém cac chi tiéu néu trén la gid tri trung binh
clia 3 mau.

3.KET QUA VA THAO LUAN

3.1.Tinh cong tac va KLTT ctia HHBT tuoi

V6i HHBT OTB chi can st dung SD = 2,25 kg/m?, d6i vai
cac HHBT 20TB, 40TB va 60TB, SD tang lén tuong Ung la
2,70, 4,05 va 5,85 kg/m?3dé dat do sut 4 - 6 cm. Nhu vay, khi
st dung TB thay thé 20 - 60% CS lam gidm d0 sut cla cac
HHBT, lugng TB thay thé CS cang nhiéu thi lugng SD cang
nhiéu, diéu nay la do cac hat TB min, ti dién bé mat tham
UGt 16n nén can lugng SD nhiéu han dé lam uét khi nhao
tron. Két qua nghién ctiu ¢ xu hudng tuong tu nhu cac
nghién ctu [4, 5,9, 10].

Két qua xac dinh KLTT ctia cdc HHBT tuoi dugc thé hién
trén Hinh 3.1. C6 thé thay rang, KLTT cla tat ca cdc HHBT sur
dung TB déu nhé hon so véi HHBT 0TB, ti |é TB cang nhiéu
thi KLTT cang nhd. KLTT cta cac HHBT 20TB, 40TB va 60TB
gidam tuong ung 35,2 kg/m3(1,41%), 58,8 kg/m?3(2,36%) va
88,3 kg/m?(3,54%) so véi HHBT OTB. Viéc thay thé CS bang
TB lam gidm KLTT clia HHBT tuoi la do TB cé khai lugng
riéng nhoé hon CS.

2560
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2440 Sl

2408

KLTT (kg/m’)
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2360

2320 T T 1 T
0 20 40 60

Ti lé TB thay thé CS (%)
Hinh 3.1: KLTT cda cdc HHBT tuoi
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3.2.Pdréng

PR cla céc loai BTXM dugc thé hién trén Hinh 3.2. Mau
0TB cé DR I6n nhat, cac BTTB ¢ BR gidm dan va ham lugng
TB cang I6n thi DR cang nho. § 7 ngay, PR clia cdc mau
20TB, 40TB va 60TB giam lan luot 1a 0,66%, 2,77% va 7,54%
so vGi mau 0TB, trong khi & 28 ngay su suy giam PR clia cac
mau 20TB, 40TB va 60TB lan lugt la 2,08%, 7,22% va 17,98%.
& do tudi sém 7 ngay, su suy giam DR cla cac BTTB khéng
déang ké, su suy giam DR chd yéu la do ca ché chén khe, cac
hat min TB déng vai tro la vi cot liéu, lap day khe ha gitia
cac hat lam tang d6 dac, dong gép cla co ché phan tng
puzzolan cia TB vao su suy gidm DR clia BTXM & thai diém
nay la it hon do chidng phan ung cham. Nguac lai, & thoi
di€ém 28 ngay, su suy gidm DR cla BTTB la rat dang ké so
v3i BTXM 0TB, su suy gidm DR & thdi diém nay cha yéu la
do muc dé phan Ung puzolan cta TB cao hon, ham lugng
TB cang cao tao ra C-S-H (calcium-silicate-hydrate) thi cap
cang nhiéu dé 1ap day cac 16 réng. K&t qua nay kha tuong
déng vai nghién cdu clia Zhang va cong su [9].
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Hinh 3.2: DR cda cac loai BTXM

3.3. Cudng dd chiu nén va cudng d6 kéo uén

R vaR, clia cac loai BTXM dugc thé hién trén Hinh 3.3.
K&t qua cho thay cdc mau BTTB déu c6 cudng d6 cao hon
so v6i mau OTB, ti |6 TB s&t dung thay thé CS cang nhiéu thi
sy gia tdng cudng do theo thai gian cang 16n. § 7 ngay, R.
clia cac BTTB tang dang ké nhung R_ lai tdng khong dang
ké so v6i mau 0TB, dong thai anh hudng clia ham lugng TB
la khong I6n. Cu thé, R clia cdc mau 20TB, 40TB va 60TB
tang lan lugt la 17,88%, 20,53% va 23,18% so vGi mau 0TB,
trong khi R ctia cac BTTB tang lan luot la 5,0%, 7,50% va
8,12%. Tuy nhién, & 28 ngay, su gia tang R va R cla cac
BTTB la dong déu va rat 1én, dong thai anh hudng clia ham
lugng TB ciing rat dang ké. R, va R clia cdc mau 20TB,
40TB va 60TB tang lan lugt la 18,96%, 26,95%, 38,29% va
19,28%, 26,02%, 37,95% so vé&i mau 0TB. Su gia tang cudng
do theo thai gian cang I6n clia cac BTTB la do muic d6 tham
gia phan ting clia TB ngay cang nhiéu lam giam DR va tang
d6 dac chac. Su gia tang cudng dé cla cac BTTB cb xu
hudng tuong déng véi cac nghién cliu da cong bé trude
day [4-8, 10].
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& 28 ngay nho hon mau 0TB la do cudng d6 ctia ching cao
hon dang ké so véi BTXM OTB. K&t quéa nay ¢6 xu hudng
tuong déng véi nghién ctu cla Siddique [5].

0.45

0.40 N 7 ngay  fRRY 28 ngay
. o~ = §
i 0.35 4 S S - S
5 : (=]
% 030 § S § 2 Y \
o \ \ & \ ' \ d
T SIS (=} (=]
E 0251 \ \:‘.‘i‘: \ \:zzzizz
™ B B
= 020 s \o“ Io%ete% poss5s
2 1R R0 XA KX
g \":’:’ \:‘:‘:’: \’:’:’:’: ol
o ol 9% %
sas | L | B
g \%‘:‘:‘ \»‘0‘0’0 \’0’0’0’0: \»’0’0’0
: PSR KRR PSR
|
oot N\\EE N2 N\l N\
\%0:':0 \::::::: \:.:.:.:.: \g.:.:.
0.00 LKL NN oot I o3 NS

0 20 40 60
Ti I¢ TB thay thé CS (%)
Hinh 3.6: D6 MMBM cda cac loai BTXM

Tieu chudn co s& TCCS 40:2022 [12] qui dinh BTXM
dung dé xay dung mat dudng 6 t6 phai thda man cac yéu
cau néu trong Bdng 3.1. K&t qua nghién ctu cho thay tat
ca cac loai BTXM st dung 20 - 60%TB thay thé CS déu thda
man yéu cau déi véi BTXM dung dé xay dung mat dudng 6
t6 cao té¢, cap | va cap Il. Vi vay, hoan toan c6 thé ing dung
cac loai BTXM st dung 20 - 60% TB thay thé CS dé xay dung
mat dudng 6 t6 cap cao.

Bang 3.1. Cic yéu c4u cia BTXM dung
trong x4y dung mat dudng 6 t6

. . R Hésd | R _ trong phong | D6 MMBM & 28
ku28 - ku28 .

Cap dudng (MPa) | antoan | thinghiém (MPa) | ngay (g/cm?)
Matduong6t0 | >500 | 1,20 >6,00 <0,30
cao toc, cap |, cap Il
Matduongoto | 450 | 115 5,18 <0,60
cap lll tré xudng

Cac loai BTXM trong nghién ctu
0TB 5,65 0,269
Sla 20TB 6,72 0,252
Ki hiéu BTXM
40TB 717 0,247
60TB 7,81 0,254
4. KET LUAN

Mot s6 két luan cé thé rat ra trong nghién cdiu nay
nhu sau:

- Cac HHBT tuai st dung TB thay thé 20 - 60% CS c6
tinh cédng tac va KLTT giam, ham lugng TB thay thé CS cang
nhiéu thi tinh cong tac va KLTT cang giam;

-R vaR  cla cacloai BTXM s dung 20 - 60% TB thay
thé& CS ludn cao hon, trong khi DR va DHTN luén thap hon
5o vGi BTXM 0TB. Ham lugng TB cang nhiéu va thoi gian bao
dudng cang dai thi sy gia tang cudng do cling nhu sy suy
gidm DR va BHTN cang I6n;

- D6 MMBM cta cac loai BTXM s dung 20 - 60% TB
thay thé CS trong nghién ctu nay khéng co su khac biét
déang ké so vGi BTXM OTB.

- K&t qua nghién ctru moét 1an nita khdng dinh hoan
toan c6 thé st dung cac loai BTXM st dung 20 - 60% TB
thay thé& CS trong nghién ctru nay dé xay dung mat dudng
0 10, dac biét la nhiing noi c6 nha may nhiét dién hoat dong
sé& mang lai ca Igi ich kinh té va moi trudng.
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L&i cam on: Nghién ctu nay dugc tai trg kinh phi bai
Trudng Dai hoc Su pham Ky thuat - Pai hoc Da Nang trong
DE tai cé ma s6T2022-06-05.
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Xay dung giai phap
kinh t€ k{ thuat kiém tra cong trinh cau
st dung thié

t bi bay khong nguai 13i
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B TS. LUONG XUAN CHIEU®; ThS. PHAN THI HIEN

Trudng Bai hoc Giao théng van tai
Email: ®chieu1256@utc.edu.vn

TOM TAT: Bai bao trinh bay két qua nghién clu xay
dung mét du an kinh té ky thuat dé kiém tra céng
trinh cau bé téng si dung thiét bi bay khéng ngudi
14 UAV (Unmanned Ariel Vehicle). Bang cach su
dung 18 hop thiét bi bay khéng ngudi lai UAV-GCS
(Ground Control Station) két hop may tinh tram tich
hop tri tué nhan tao (Al) va danh gid chuyén gia, viéc
phat hién, quan sat va thu thap cac mau vét nit ciing
nhu cac su ¢d cong trinh cau trd nén hiéu qud hon,
gitup gidm thiéu céac sai sét do con ngudi cé thé bd
sot, dac biét 1a trong diéu kién 1am viéc khéng thuan
loi va thoi gian han ché cla méi lan kiém tra, déng
thoi dem lai hiéu qua kinh té cao. So sanh vé chi phi
phuong an da gido ap dung dinh muc hién hanh va
phuong an s dung UAV khdo sat vét nut tai 4,8 km
cau tai TP. Ha Néi thi phuong an khado sat danh gia
vét nut bang UAV gilp tiét kiem 75% thoi gian, tiét
kiém dén 68% chi phi.

TU KHOA: Khao sat cau, may bay khéng ngudi lai.

ABSTRACT: This article presents the results of
research on building a tfechnical and economic
project to test concrete bridge structures using
a UAV (Unmanned Aerial Vehicle). By utilizing
a combination of an Al-integrated workstation
called UAV-GCS (Unmanned Aerial Vehicle -
Ground Control Station) and expert assessment,
the detection, observation and collection of crack
samples, as well as bridge failure analysis, become
more efficient. This approach helps reduce
human errors that may be missed, especially
under unfavorable working conditions and time
constraints during inspections. In addition, it results
in substantial cost savings and offers high levels of
economic efficiency. When comparing the cost of
the currently implemented scaffolding plan with the
plan that employs UAVs for crack surveys on a 4.8-
km bridge segment in Hanoi City, the UAV-based
survey and evaluation plan saves 75% of the time
required and reduces costs by up to 68%.

KEYWORDS: Unmanned ariel vehicle, ground
control station.

1.DAT VAN BE

Trong quan ly khai thac cong trinh cau, van dé can
quan tam nhat la quan ly tinh trang ky thudt ctia cau. Pon
vi quan ly phai nam r6é céc thong tin vé tinh trang ky thuat
hién tai ca méi cay cau dé dé ra ché dd khai thac hap ly
cho n¢, cling nhu xay dung ké hoach duy tu, bdo dudng,
stia chita phu hop [1]. Tinh trang két cdu bé mat bé tong
SHCB (Structural health checking of bridges), trong dé
quan trong nhat la hién trang cac vét nit va cac su c6 nhu
bong trdc, tiét gi, tiét nudc trén bé mat bé tong, cung véi sy
phat trién clia chung theo thai gian, la tiéu chi quan trong
va phé bién dugc sit dung dé chan doan tinh trang suc
khde va xac dinh tudi tho clia két cau bé téng néi chung
va cac cdng trinh cau bé tong noi riéng [2]. Viéc khao sat tai
nhimng vi tri cao tiém &n mat an toan [3]. Viéc lua chon gidi
phap khao sat hgp ly an toan, tiét kiém dugc dé cap va tinh
todn trong bai bao nay.

2. GIAI PHAP KIEM TRA CONG TRINH CAU

2.1. Giai phap truyén théng

DE khao sat bé mat bén ngoai két cdu, trén thé gisi
hién nay chd yéu st dung cac thiét bi don gian nhu thang
day hodc hé gian co khi I3p dat trén xe van chuyén chuyén
dung dé dua ngudi va thiét bi tiép can céac vi tri cao hodc
day dam dudi cau (Hinh 2.1).
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Hinh 2.1: Minh hoa céng tac kiém tra kh3o sét hién nay
dang ap dung

Trong cac loai xe kiém tra cau thuong mai, loai xe c6
stic ndng va tam vuon cao va xa nhat la loai xe chuyén dung
clia hang xe MBI 140-1,4/S c6 thé véi cao 18 m trén bé mat
cdu va vuon sau dén 16,8 m dudgi san cau, pham vi tiép can
tuthanh cau vao bén trong dudi gam cau dén 17 m [10]. Do
vay, sé c6 nhiéu vi tri xe chua thé tiép can dugc.

2.2, Giai phap st dung UAV

Giai phap kiém tra dung da gido hay céc thiét bi chuyén
dung Bridge inspection [10] vé&i chi phi cao, c6 nguy co mat
an toan va anh hudng téi luu théng trén cau. Mét s6 nghién
clu da budc dau dua ra gidi phap bay 18y mau dé phan loai
anh [4] dya trén t6i uu nang lugng trén co s& ngudn cap va
thiét ké khi dong hoc ctia UAV, két hop xU ly Al [5] va BIM-
GIS [3] dua trén cac diém can dugc quan tam POl (Point of
Interest) [6] cho bé mét phia trén cau va cac tru dam trén cao.
Quy trinh t8ng thé va khung lap ké hoach bay gitt khoang
cach va trdnh chudng ngai vat cho drone clia mé-dun thu
thap di liéu, két hop lap ké hoach tuyén dudng bay va
nguyén tic dudng bay dién hinh dua trén ma tran diém POI
phuc vu quy trinh nay dugc thé hién trong Hinh 2.2.

Cic bugc danh gid va higu chuin

Mé-dun lip ké hoach
bay thu thip dif ligu

Mé-dun phan tich dir liéu

Hé théng BIM-GIS

EY T
tich hgp |APIs
GIS T

Lap quy
@ao bay
cho UAV

Hinh 2.2: Quy trinh hoan thién va khung I3p ké hoach tuyén dudng
bay tu déng trén co sé BIM-GIS trong kiém tra bé mit bé téng

Cac gidi phédp clia cdc nghién cudu trudc day dua quy
trinh trén c6 muc tiéu tap trung vao xd ly mé hinh 3D dé
xdy dung dudng bay dién hinh, cht yéu chi la bay chup
mau anh lién tuc theo quy dao dinh trudc [8], khéng c6 kha
nang tac dong vao quy dao bay trong qua trinh bay dé lay
mau chi tiét cac diém can quan tam POI, cing nhu khéng
c6 Al hd trg chuyén gia xac dinh cac diém POI dé quan sat
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ki€m tra chi tiét. Van dé can x( ly la ting dung Al trong kiém
tra cac khuyét tat cau bé tdng, cu thé 1a cac vét nut bé mat
va st dung mo-dun Al nay trong hé trg chuyén gia phat
hién vét nut xac dinh cac diém POI dé quan sat chi tiét phuc
vu kiém tra.

Chu trinh bay kiém tra bé mat gam va tru cau dap ting
céc tinh hudng ddc biét ctia UAV theo yéu cau ctia chuyén
gia quan sat cac diém POI dugc diéu hanh bdi tram mat dat
GCS véi cac nhiém vu 1ap ké hoach bay, gidm sat cac thong
sO trong qua trinh bay, ghi dit liéu (log file) phuc vu hau
kiém [9]. Nhu vay, mot mé-dun tri tué nhan tao Al trén nén
tang hoc sau deep learning phoi hgp hoat déng véi phan
mém trén GCS hay mot may tinh tai trung tdm ¢ nhiém vu
ho trg xt ly dit liéu hinh anh, phat hién su c6 cong trinh cau
dé ghim lai cac vi tri can thiét sau lan bay dau la rat can thiét.
Céc lan bay kiém tra ti€p theo sé la 1an bay ch dong két hop
ty dong gilr khodng cach quan sat va chuyén quyén diéu
khién tai cac diém can quan sat chi tiét. UAV lGc nay sé tap
trung vao cac diém dugc mo-dun Al trén GCS xac dinh, cling
nhu cac diém ma chuyén gia cau yéu cau kiém tra dya trén
nguyén tac POl mé& rong dugc chi dinh bai Al va chuyén gia.

Hién nay, cac ky thuat hoc mdy va xtt ly dnh da duoc
Ung dung nhiéu trong viéc phat hién vét nit trén co sG
mang CNN [7], vGi cac bé mau dugc cung cap san kha
phong phd nhu SDNET2018 [11], tuy nhién v&i mdi cong
trinh cau cu thé cac vét nit co dac thu riéng va cé thé la rat
khac nhau. Vi vay, nhém nghién ctu da phat trién xay dung
thanh céng moét mo-dun Al nham nhiém vu phat hién va
phan loai cac vét nit va khéng nut, tir d6 xay dung tdp mau
anh bd sung vao cac tap mau da cé [5], giup huan luyén
mo-dun Al lam viéc véi cac vét ndt co tinh trang gan gidng
hon véi cac mau thuc té quan séat khi bay theo duang bay
dién hinh [6]. Qua trinh nay dugc xd ly nhiéu lan véi méi
coéng trinh cau, gidp tang kha nang phat hién va do tu tin
khi phat hién ra vét nut, tir d6 nang cao kha nang phat hién
v&t nut ctia cac 1an kiém tra tiép theo.

3.THU THAP MAU ANH VA GIAI PHAP XU LY

D(t liéu &nh vét nut ban dau dugc téng hop théng qua
cac dataset SDNET 2018 [11], Kaggle [12] va bay UAV thuc
té. UAV can bay du gan dé c6 thé Idy mau anh mét cach tét
nhat, cling nhu phéi hop v6i mé-dun Al dé hé trg chuyén
gia phat hién vét nit moét cach hiéu qua nhat, tuy nhién
can du xa dé dap Ung an toan bay, cling nhu bay trong diéu
kién dudi gam cau mat GPS.

Tiép do, két qua nay can dugc phat trién dé phéi hop
quan sat trén may tinh tram dé phat hién vét nut truc tiép,
nham ho trg chuyén gia xac dinh cac diém POI clia qua trinh
bay kiém tra. M6-dun Al nay dugc chuyén déi dé phdi hop
vGi phan mém nén co s& Mission Planner, la mot phan mém
méa ngudn ma trén may tinh dugc ho trg bdi ArduPilot.
Trén co s6 két qua phat hién ctia mé-dun Al nay, viéc lap
ké hoach bay kiém tra dua trén dudng bay dién hinh sé
can dugc thay d6i mét cach linh hoat han cho méi lan bay
kiém tra cla mbi cau, tuy theo cac diém POI dugc phat hién,
cling nhu céac diém POI dugc chi dinh béi cac chuyén gia.
Khodng céch quan sat trong qua trinh thuc hién nhiém vu
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la mot yéu t6 quan trong. Diéu nay c6 nghia rang UAV yéu
cau bay du gan dé thu dugc hinh anh c6 d phan giai cao
va dl xa d€ c6 mot chuyén bay an toan, ciing nhu Al ¢6 thé
phat hién vét nit mot cach tot nhat [6].

DE dap Ung yéu cau trén, nhom nghién clu ché tao
thanh cong UAV (Hinh 3.1) c6 kha nang VTOL (Vertical Take-
Off and Landing) bay treo, bay khi mat GPS, c6 cdm bién do
khoang cach va may tinh nhing dé hé trg tuang tac diéu
khién [6]. Ca ché xay dung dudng bay dién hinh két hop
phuc vu kiém tra va I8y mau trén co s& cac diém dat dé tiét
kiém nang lugng, trong khi van ddm bao chuyén giao diéu
khién d@é bay treo, zoom camera quan sat va chup anh thu
thap mau budc dau cling da dugc xay dung thanh céng [6].
Trong nghién ctu nay, mot UAV méi dugc tich hgp thém
camera hudng lén, hereflow va herebase RTK-GPS gitup UAV
¢6 kha nang bay khi mat GPS, la khoang thai gian UAV bay
trong gam cau, cling nhu cac cdm bién siéu am va laze do
khodng cach, két hgp Raspberry Pi4 dé xay dung dudng
bay dién hinh méi dugc phu hgp véi nhiém vu méi dugc
b6 sung cac tinh nang tuong tac diéu khién chuyén ché do
bay, tdch va tu ddng quay vé quy dao dap ting cac diém POI
ma chuyén gia yéu cau.

o il e A

Hinh 3.1: VTOL UAV va gidi phap Al trén mdy tinh bay phat hién
vét nut hé tro chuyén gia xac dinh diém POI

4.THUC NGHIEM VA PANH GIA

Thuc nghiém bay 1dy mau anh thu thap mau vét nut
va su c6, két hgp bay kiém tra cau theo ca ché POI dugc
thuc hién tai mot céng trinh cau thudc TP. Ha Noi, Viét
Nam nhu trén Hinh 4.1. Trong chu trinh bay nay, UAV dugc
kich hoat va tu dong bay theo quy dao bay dién hinh,
vGi cac diém WAYPOITs mang tinh chat dan hudng ban
dau, théng qua cac lénh diéu khién ti may tinh nhing
dong hanh, UAV tu dong diéu chinh bay ti€ép can cau
va gilr khodng céch ngang véi tru cau va khoang cach
trén véi gam cau dé quay video thu thap mau. PE 1ay di
liéu toan bd doan cdu dugc yéu cau kiém tra, UAV bay
theo hudng clia mét quy dao bay dién hinh dit theo toa
dé, bét dau xuat phat ti diém ‘HOME' tai cau cé toa do
20.9978757, 105.8404532 (wp-start), dé&n diém cudi END
c6 toa d6 20.9966669, 105.8453764 (wp-end). Poan kiém
tra chi tiét can quan tam s6 1, c¢6 toa d6 HOMET tai toa
dd 20.9975988, 105.8413927 (wp-1), diém cudi END1 tai
toa d6 20.9974654, 105.8420867 (wp-21). Cac diém POI
c6 thé 1a diém mo-dun Al trén may tinh phat hién vét nat
dé canh bao chuyén gia, cling c6 thé 1a diém yéu cau truc
tiép chia chuyén gia tai cadc d6 khac nhau. Tat ca céc toa
dé wp-i chi mang tinh dan hudng bay téi va gitt khoang
cach, phu thudc vao méi lan bay kiém tra cu thé, c6 thé
thay d&i theo méi chu trinh bay.

Hinh 4.1: Man hinh két qu3 hé tro chuyén gia phat hién va canh béo
¢6 vét nut ctia mé-dun Al trong qua trinh kiém tra (minh hoa)

Qua trinh phat hién cac vét nut dé hé trg chuyén gia
xac dinh thém céc diém POI khi cac vét nit dugc phat hién
c6 d0 ty tin trén 80% dugc tu dong canh bdo, gan dinh
danh va ghi lai & bén phai ctia s6 phat hién vét ndt. Trén co
s& nay, cac chuyén gia sé quyét dinh cac diém POI can dugc
quan sét chi tiét trong qua trinh kiém tra trén may tinh tam,
tur d6 c6 thé thiét 1ap dudng bay kiém tra ch( ddng cho lan
kiém tra tiép theo.

5.DANH GIA HIEU QUA CUA KINH TE KHI SU DUNG
THIET BI UAV

Gii phéap st dung UAV kiém tra cdu gép phan nang
cao hiéu qua trong cdng tac quan ly, khai thac, bao tri cac
cdng trinh xay dung noi chung va céng trinh ha tang két
cau giao théng ndi riéng. Trong cdng tac quan ly kiém soat
chat lugng ha tang két cau giao théng, st dung UAV gitp
ddy nhanh tién d6 va dé tin cdy ctia cdng tac khao sat danh
gia chat lugng cong trinh giao thong khi c6 sy hé trg cta
c6ng nghé tri tué nhan tao, tiét kiém nhan luc, gidm thiéu
nhiing tac dong tdi viéc van hanh thong thudng clia cong
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trinh khi trién khai cong tac khdo sat danh gia chat lugng,
giup han tiét kiém chi phi.

DPé& danh gia hiéu qua kinh té€ cla gidi phap khao sat
vét nit & moét s6 cong trinh tai Viét Nam, dua trén cac quy
dinh, tiéu chuan, dinh muc hién hanh, so sanh phuang an
khdo sat st dung da gido va phuong an st dung UAV khao
sat vét nut tai 4,8 km cau thudc TP. Ha Noi, nhom nghién
clru da tinh toan dugc cac két qua dugc trinh bay trén Bdng
5.7 nhusau:

Bang 5.1. So sanh vé chi phi cda gidi phdp st dung da gido

va gidi phap st dung UAV

Pon | Khéi . Thanh tién L
STT Hang muc L Pon gia Ghicha
vitinh | lugng (VND)

Phuong an 1: Khdo
! it ba 3 aia 2.504.629.866
sat bang da gidao ]
- Méi nhip thuc
1.003.844.380 | hién trong 2
ngay céng
402.183.210 | - 1 t8 hién
trudng gém

Ky su, chuyén gia
khao sat
Cong tac dam bao Ngay

2 110 3.656.211
ATGT cobng

1.003.844.380

3 | Cong tac dagido 14 ngudi trong
do 6 ky su hién
trudng va 8 Dam

San xudt da gido
phuc vu céng tdc

3.1 N tan 2,08 24.308.501 50.561.682 | 1,2
kiém tra (1 b6 da béo ATGT
gido) -3 ky su noi
hie
Céng tdc ldp dung va nghiep
3.2 e lugt 55 19.055.284 |  1.048.040.594
thdo dé da gido
Phudang an 2: Kiém - Méi nhip thuc
Il | trabang thiét 805.799.417 | hién trong 1/2
bi UAV ngay cong
1 Ky s, chuyén gia tb 1 509.920.950 509.920.950 116 hién
khao sat R e trusng gém 4 ky

su hién truong
295.878.468 | - 1 ky su noi
nghiép

Kiém tra bang thiét
2 ) ca 27,5
bi UAV

10.759.217

Luu y: Cdc cbng thic tinh dua theo cdc quy dinh, dinh mdc hién hanh va mét s6 céng thic tham khéo

khdc. Cdc két qua trén chi mang tinh tham khdo.

V6i két qua tinh toan trén, thdy rang phuong an su
dung UAV mang lai hiéu qua thé hién nhu sau:

- Phuong an khao sat danh gia vét ndt bang UAV gitp
tiét kiém 75% thoi gian thuc hién cédng tac khao sat so véi
cac phuong an khao sat hién tai dugc ap dung.

- Phuong an st dung UAV trong céng tac khao sat vét
nut gidp tiét kiém dang ké chi phi cho cong tac khao sat vét
nut cdng trinh. Cu thé, viéc st dung UAV giup tiét kiém dén
trén 68% chi phi so v&i phuang an khao sat thong thudng.

Ngoai ra, trong qua trinh khao sat vét nit bang UAV
khong gay dnh hudng cong tac van hanh céng trinh, khéng
gdy anh hudng dén qua trinh luu théng, han ché mat an
toan giao thong, an toan lao dong.

6. KET LUAN

Khéng chi ¢6 uu diém trong viéc khao sat vét nit tai
cac khu vuc ma gidi phap khac khong thé tiép can ma ngay
& cac cong trinh cau théng thudng thi giai phap st dung
thiét bi bay khéng nguai 1ai VTOL UAV cling mang lai hiéu
quad kinh té cao, ddm béo dugc luu théng, gidm thiéu dugc
nguy co mat an toan lao dong.

Trén cG s& cac quy dinh, tiéu chuén, dinh muc hién
hanh so sanh phuong an khdo sat bang da gido va
phuong an st dung UAV khao sat vét nut tai 4,8 km cau
tai TP. Ha Noi, phuang an khao sat danh gia vét nit bang
UAV gilp tiét kiém tir 75% thoi gian, tiét kiém dén trén
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68% chi phi so véi cac phuong an khao sat bang da gido
thong thudng.

L&i cdm on: Nhom tac gia xin cdm on S& Khoa hoc va
Cong nghé Ha Néi da tai trg cho cho nghién ciu nay trong
khuén khé Dé tai ma s6 01C-02/02-2021-3.
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Nghién clru va Ung dung gach bé téng siéu nhe

trong ky thuat xay dung

B ThS. TRAN VAN TUNG™; ThS. NGO VIET ANH
Truong Dai hoc Hang hai Viét Nam
Email: “tungtv@vimaru.edu.vn

TOM TAT: Hién nay, c6ng nghé gach bé téng nhe
dang duoc phat trién va ing dung bdi nhiéu don vi
doanh nghiép xay dung bdi nhing uu diém vuot troi
cla nd so vdi gach xay truyén thdng nhu trong lugng
siéu nhe va khad niang cdch am, cach nhiét, chéng
néng, chdng chay. Chinh tU nhing thuc tién do, tac
gid tap trung nghién ctu va dua ra két qua so sanh
chinh xac dé danh gia dugc nhing uu va nhuogc diém
cla céng nghé mdi nay. Bai bao clng tap trung so
sanh két qua gitta cdng nghé xu ly gach bé téng nhe
bang céng nghé chung trong 4p suit cao véi céng
nghé bé téng duc sdn bang phuong phap dun ép
va vdi gach truyén théng dé cé su danh gid khach
quan nhat.

TU KHOA: Gach bé téng nhe, cach am va nhiét,
chdng néng, chéng chay.

ABSTRACT: Currently, lightweight concrete brick
technology is being developed and applied by many
construction business units due to its outstanding
advantages compared to ftraditional bricks such
as super light weight and ability to insulate sound,
heat and temperature resistance, fireproof. It is
from those practices that the author focuses on
researching and making accurate comparison results
to evaluate the advantages and disadvantages of
this new technology. The article also focuses on
comparing the results between the technology of
treating lightweight concrete bricks by high pressure
distillation technology, precast concrete technology
by extrusion method and with traditional bricks, in
order to have the best objective evaluation.

KEYWORDS: Light weight concrete brick, sound and
heat insulation, temperature resistance, fire proof.

1.DAT VAN DE

1.1. Xu huéng phat trién céng nghé bé téng nhe

Bé tong nhe la vat liéu xay dung rat phé bién trén toan
thé gidGi. Néu nhu bé téng cét thép, bé téng déo, bé tong
nhua kién tao nén nhing két cdu chac chan, bén ving

chiu luc cao thi bé tong siéu nhe ¢ vai tro rat quan trong
cho giadi phap xay dung thong minh hién nay. Bay la loai
bé tong da dugc xt ly qua cong nghé san xuat nhu chung
trong 4p sudt cao hodc phdi trén véi nguyén liéu dac thu
nhu: c6t sgi, hat x6p EPS, bot nhom... Hon hop bé tong
tao ra sé c6 trong lugng nhe han nhiéu lan so véi bé tong
théng thudng, dac biét 1a cac uu diém vugt troi vé cach am,
cach nhiét, chéng néng va chong chéy van dugc dam bao
va tiép tuc nghién cliu phat trién.

V4t liéu bé téng nhe dang dugc tng dung trong rat
nhiéu céng trinh xay dung bang nhiéu céng nghé san xuat
khac nhau sé dugc liét ké & nhitng muc sau. Trong bai bdo
nay, tac gia sé tap trung vao phan tich cong nghé gach bé
tong siéu nhe dung cho céng tac xay tudng.

1.2. Cac cdng nghé san xuat gach bé téng nhe

1.2.1. Bé téng khi chung dp

Bé téng khi chung ap dugc phat minh va tén tai da hon
100 nam, vGi nhiing tinh nang vuot troi vé kha nang cach
nhiét, chéng chdy, chéng néng, trong lugng chi bang 1/3
50 vdi bé tdng thong thudng. Co thé noi bé tong khi chung
ap chinh la loai bé téng siéu nhe, nhe nhat hién nay. Bong
thai, ti loai vat liéu nay da ing dung dé san xuat cac loai
san phdm nhu:

- Gach siéu nhe AAC: Xay tudng, vach, gach chéng
chay, gach chéng néng, ton nén.

-Tam bé tong nhe AAC, ALC: Xay nha lap ghép, san bé
téng lap ghép, panel chéng chay [5].

1.2.2. Bé téng bot khi

Bé téng bot la loai bé téng siéu nhe véi ciu tric bén
trong la cac bot khi nho lién két chat ché véi nhau. Nguyén
liéu san xuat dugc st dung tur xi mang, cat vang, thach cao,
bot nhéom, phu gia tao bot khi. Trong lugng cta bé tong
bot rat nhe chi bang 1/3, tham chi la 1/4 lan so véi bé tong
théng thuong.

Dong san pham chinh: Bé tdng bot khi chung ap va bé
tong bot khi khéng chung ap.

1.2.3. Bé téng nhe EPS

Bé tdng nhe EPS la bé tong bot xp, trong dé cac hat
x0p siéu nhe (tén tiéng Anh la Expandable Polystyrene)
dugc tron truc ti€ép trong hdn hop bé tong, gitip gidm trong
lugng clia bé tdng dang ké, dong thai ting kha nang céach
nhiét va chéng chay tét. Tuy nhién, cdng nghé bé téng EPS
khi lam tudng thudng gap van dé vé nat. Nguyén nhan chu
yéu & day do vat liéu bé tong va hat x6p khong dong nhat.
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1.2.4. Bé téng dtc sdn

La phan khuc tdm bé téng duc sdn dung dé xay nha
theo phuong phap lap ghép, cac thanh phan nguyén liéu
san xuat tdm bé tong tir xi madng, cat, da dam... Cac nguyén
liéu truyén thong tron véi nhau va st dung phuong phap
dun ép tao ra cac tdm bé téng co6 cac 16 robng bén trong.
Chinh nh& cau tao nay, tdm bé téng sé co trong lugng nhe
hon so véi bé tdng thong thuong, tuy nhién so véi bé tong
nhe thi van nang hon [8].

San pham dién hinh: Tam tudng ldp ghép Acotec da
dugc tac gid nghién clu va so sanh véi bé tong truyén thong
dé thdy dugc nhiing uu va nhugc diém cla san pham.

2.CO SO TINHTOAN

2.1.Tinh toan kiém tra theo trang thai giéi han 1

Theo kha nang chiu luc [3]: Trang thai nay Ung vdi khi
(ing suat vugt qua gidi han chiu luc clia két cau, khi do cau
kién bat dau bi pha hoai hoac bi mat én dinh.

Tinh toan hodc kiém tra dua vao diéu kién:

T<Tgh (1)

Trong do:

T - Néi luc trong két cau do tai trong tinh toan gay ra;

T .- Khd ndng chiu luc bé nhat cla két cu trong tliing
két cau ndi luc T c6 thé Ia luc doc N, mé-men udn M, luc cat
Q... Khi xac dinh Tgh can xét theo cudng dé tinh toan cla
vat liéu, dong thai phai xét dén diéu kién lam viéc clia vat
liéu va cua két cau.

Nén tién hanh tinh toan theo trang thai gidi han thi nhat
Ung véi moi giai doan: dang thi cdng, st dung, stfa ch(ta...

2.1.1. Cdu kién chju nén diing tdm

Cau kién chiu nén dung tam [1, 3] (con goi la nén doc
truc) la cau kién chiu luc nén N dat ddng trong tam tiét dién.

Diéu kién cuong d6 dugc viét nhu sau:

N<@.m, RF 2)

Trong do:

N - Luc nén do tai trong tinh toan gay ra;

@ - Hé s6 udn dog;

m, - Hé s6 xét dén anh hudng cla tai trong tac dung
dai han;

F - Dién tich tiét dién cau kién;

R - Cudng dé chiu nén tinh todn cla khéi xay.

Hé s6 uén doc ¢ tra theo bang 5.1 phu thudc vao dac
trung dan héi clia khéi xay o va d6 thanh manh ctia cau
kién 2, .

2.1.2. Cdu kién chju nén léch tam

Cau kién chiu nén léch tam [1, 3] la cau kién chiu luc
nén N dat khong ding trong tdm cua tiét dién. Khoang
cach tu trong tdm cla tiét dién dén diém dat luc goi la do
léch tam clia luc doc, ky hiéu la e . Dem dai luic vé trong tam
tiét dién ta cé luc nén N va mo-men uén M. D6 léch tam xac

dinh bang cong thic:e, = M/N (3)
biéu kién cuong do:N< @,.m_ .o.RF, 4)
Trong do:

N - Luc doc tinh toan;

@, - Hé s6 uén dog;

m,, - Hé sé ké dén anh hudng cua tai trong tac dung
dai han;
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® - Hé s6 xac dinh theo céng thiic thuc nghiém;

R - Cudng dé chiu nén tinh toan clia khoi xay;

c - Dién tich phan chiu nén cla tiét dién.

2.1.3. Cdu kién chiu nén cuc bo

Nén cuc bd [1, 3] la trudng hgp chi mét phan tiét dién chiu
nén. Tinh toan kiém tra vé nén cuc bd theo cdng thiic sau:

N<udR,F, (5)

Trong do:

N - Luc nén cuc b6 tinh toan;

1 - Hé s6 hoan chinh biéu dé ap luc clia tai trong cuc bd
khi ap luc phan bé déu p = 1, khi biéu d6 ap luc hinh tam giac;

d - Hé s6 xét dén su phan phai lai ting suat trong vung
nén cuc bo.

2.1.4. Cdu kién chiu kéo, uén va cdt

- C4u kién chiu kéo:

Tinh cdu kién chiu kéo dang tam [1] theo tiét dién
giang theo cong thiic sau: N <R .F (6)

Trong do:

N - Luc kéo tinh toan;

R, - Cudng do chiu kéo tinh toan clia khéi xay lay theo
bang phu luc3;

F - Dién tich tiét dién.

- C4u kién chiu uén:

Kiém tra cau kién chiu uén [1] theo diéu kién mo-men
theo céng thic sau: M < R.ku.W (7)

Trong do:

M - M&-men uén tinh toan;

R, - Cudng do tinh todn khi uén clia khoi xay lay theo
bang phu luc 3;

W - Mé-men chéng udn cdia tiét dién.

- C4u kién chiu cat:

Cau kién chiu cat [1] theo tiét dién dugc kiém tra theo
cong thucsau: Q < (RC+O,8.n.f.co).F (10)

Trong do:

R.- Cudng do chiu cat tinh toan theo tiét dién khong
giang ldy theo bang phu luc 3;

f - Hé s6 ma sat ldy bang 0,7 véi khéi xdy bang gach da
dac co qui cach, 1dy bang 0,3 véi khéi xay gach réng, da rong;

o, - Ung sudt nén trung binh khi luic nén nhé nhat, xac
dinh vai hé s6 vuot tai 0,9;

n - Hé s6 lay bang 1 véi khéi xay gach da dac, 1dy bang
0,5 véi khoi xay gach da rong;

F - Dién tich tinh toan cla tiét dién.

2.2.Tinh toan kiém tra theo trang thai giéi han 2

DE& dam bao diéu kién st dung binh thudng can han ché
d6 bién dang, d& ma rong khe nut, dé dao dong clia két cau.

Kiém tra bién dang theo diéu kién [3].

f<fgh ()

Trong do:

f - Bién dang (d6 vong, do gian...) cGa ciu kién do tai
trong tiéu chuén gay ra;

fgh - Tri s6 bién dang giGi han cho phép clia két cau.

Kiém tra d6 md rong khe nuit theo diéu kién.

As<A, (3)

Trong do:

A - Bién dang I6n nhat & mép chiu kéo cla cau kién do
tai trong tiéu chudn gay ra;
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A, - Bién dang gi6i han cho phép trudc khi hinh thanh vét nit (d6i vdi két cdu khong cho phép nut); néu la két cdu cho
phép nut thi d6 la d6 ma rong cho phép cda khe nut.

3.PHANTICH

3.1. M6 hinh tinh toan

Tac gia tién hanh thiét 1ap mé hinh tinh toan khung phéng ap dung cac trudng hop nhip khac nhau, dé tinh toan va so
sanh muc d6 anh hudng cda cdng nghé vat liéu mai dén céc thong so ky thuat cta két cdu [7], dia chat [6], TC tai trong [10]

nhu gia tri noi luc, chuyén vi.

[ ]
[ ]
L ]
[ ]
[ ]
L ]

) i e h

Hinh 3.1: M6 hinh khung phang tinh toan

3.2.So sanh két qua

Sau khi tién hanh phan tich mé hinh tinh toan, tac gia sé téng hgp va phan tich cac s6 liéu tinh toan tai mot s6 cau kién
dién hinh. Dya vao biéu d6 cot ching ta sé thay dugc su chénh léch vé gia tri ndi luc, chuyén vi, tir d6 cé thé danh gia dugc
muic do tiét kiém vat liéu va hiéu qua kinh té khi st dung cac loai cong nghé vat liéu mai.

0 - 0.000 -
1 -0.00230-001%0.0021
104 -0.005
-0.010
—~-20 |
£ =
= E vots-
= 2 ]
GCJ -30 lg
£ @ -0.020 1
o n]
= 40
-0.025
1 [ Gach nung 1 [ Gach nung
50 B ﬁgcﬁec - 200304 |[[JAAC
L] = 1 [P Acotec
-0.035 r r . r
-60 T T T T
am 6m am 10m 4m 6m 8m 10m
Nhip Nhip
Hinh 3.2: Biéu dé so sénh mé-men ctia d3m theo cac nhip cia dam Hinh 3.3: Biéu dé so sanh dé véng cta dam

Dua vao biéu dé Hinh 3.2 va 3.3, anh hudng vé md-men va dé véng ctia nhiing vat liéu tudng mai déi véi nhip 4mvaém
la khéng dang ké. Nhung khi xét d6i véi nhip 8 m va 10 m c6 d6 chénh léch rat 16n d6i véi vat liéu gach AAC khodng 18% so
vGi gach nung vé moé-men tai nhip 10 m, trong khi d6 gach Acotec chénh léch khoadng 7% so véi gach nung tai nhip 10 m. Vé
d6 vong gach AAC chénh léch khodng 20% trong khi Acotec van la 7%.

i
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cac nhip 4 m va 6 m la khéong dang ké gitta cac loai két
cdu tudng. Tuy nhién, khi xét nhip 8 m va 10 m, su chénh
léch nay la tuong d6i rd rang, khi tudng gach AAC t6 ra uu
diém han so vai 2 loai con lai, khi gidm dugc tir 17 - 20%
vé thong s6 ndi lyc moé-men va dé vong, trong khi Acotec

DaGi vai két cau cot, su chénh léch vé nédiluc nhu luc doc
la r6 rang tai tat ca cac nhip, khi d6 chénh léch cta cac két
cdu nhu tudng AAC khodng 18%, trong khi ACOTEC la 7%
so vGi gach nung truyén thong.

So sanh vé mat kinh té, dua vao cac biéu doé so sanh noi
luc khi st dung cac loai két ciu tudng thi tac gia c6 thé dua
ra nhan dinh tudng AAC dem lai hiéu qua kinh té t6t nhat
khi gitp giam téi khodng 17% noi luc so véi két cau tudng
gach truyén théng dac biét khi ap dung véi nhiing cong

S608/2023
0+
.50 4
c khoang 7%.
=-100
=
[$)
o.
el
g. -150 + 11517
|
-172.4
-186.2 188.0;
-200 4 [ ] Gach nung )
e
] Acotec 21385
-230.96
-250 T T T T
4m 6m 8m 10m

Nhip
Hinh 3.4: Biéu dé so sanh luc doc cta cét theo cac nhip

Xét vé luc doc tac dung vao cot thi ti I& chénh léch tai
cac nhip la nhu nhau, khi gach AAC chénh khodng 19% va
Acotec chénh khoang 7% so véi gach nung truyén théng.
Con phan mé-men & day tac gia khong xét dén vi thanh
phan mé-men tac dung cho cét la nho hon rat nhiéu so véi
két cdu dam khi xét khung phéng 2 nhip, nén chénh léch
gilia viéc sir dung cac loai vat liéu gach la khéng dang ké.
Su chénh léch dang ké gitra cac thanh phan noi luc nay anh
hudng dang ké dén viéc thiét ké két cdu nén mong [2, 11].

4. KET LUAN

4.1. Két luan

Giai phdp xay tudng doi véi cac cong trinh hién nay
¢ rat nhiéu giai phap: Xay tudng gach nung, gach khéng
nung (gach Papanh, xi mang cét liéu...) va tdm tudng lap
ghép, gach bé tong nhe... § day, tac gia tap trung so sanh
3 gidi phdp xay tudng gach nung, tam tudng gach khéng
nung va gach bé tdng nhe chung trong ap suat cao vé mat
ky thuat va kinh té nhu sau:

So sanh vé mat ky thuat, tdm tudng gach khong nung
€6 uu diém la thi cdng nhanh gon, gidm thiéu thaoi gian thi
cong so vdi gach nung va gach bé téng nhe do s dung
cac tam lap ghép. Tuy nhién, viéc st dung cac tdm tudng
gach khéng nung thudng gap su van dé vé mach vira lién
két gilra cac tam, thudng xay ra vét nut chay doc theo mach
viia, mdt phan do chuyén vi cdng trinh va mét phan chat
lugng vita chua dam béo va phu hgp dé lién két dong bd
cé&c tam chiu luc dong bd va san phdm van dang dugc tiép
tuc nghién ctiu dé khac phuc nhimg 16i ky thuat nay. Con vé
mat chiu luc, cac loai két cdu tudng nay déu dadm bao vé kha
nang chiu nén, uén va cat khi chiu tdc dung cda tai trong
cong trinh, ddc biét gach bé tdng nhe cé kha nang cach am,
cach nhiét tét hon véi gach nung truyén théng. Xét vé su
chénh léch cac thanh phan noi luc do mé-men, luc doc va
d6 vong clia cac cau kién dam, cot khi sir dung cac loai két
cdu tudng nay dugc téng hgp lai nhu sau:

D6i v6i két cdu dam, su chénh léch vé mo-men tai

4

trinh nhip cang I6n. Trong khi d6, tudng ACOTEC gitp gidm
khoang 7% & muc chap nhan dugc.

4.2, Kién nghi

Két qua cla dé tai nghién ctu la co s& tham khao cho
cac don vi dau tu, ky su dua vao diéu kién thuc té va xem
xét moi yéu té lién quan dén cong trinh, d€ lua chon giai
phap cong nghé vat liéu kha thi nhat cho cac cong trinh xay
dung. Tac gia cing mong mudn cé thé nghién ctu thém vé
tinh ¢ng dung ctia vt liéu bé téng nhe cho nhing loai két
cdu cong trinh khac nhau dé dem lai hiéu qua vé mat ky
thuat va kinh té.
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gidi quyét bai todn tim duong di t6i uu
va phan vung phuc vu cho chudi clra hang Pizza Hut
khu vuc ndi thanh, TP. H6 Chi Minh

B ThS. TRAN NGOC HUYEN TRANG; KS. PHAM TRONG HUNG

ThS. NGUYEN THI HAI YEN®; TS. NGUYEN HA TRANG
Trudng Dai hoc Tai nguyén va Méi trudng TP. H6 Chi Minh
Email: “ntyen@hcmunre.edu.vn

TOM TAT: Bai bao trinh bay viéc s dung GIS phuc
vy cho Iinh vuc thuong mai dién ta (TMBT), cu thé la
bai toan giao hang nhanh va phan vung phuc vu cho
chudi clra hang thic 8n nhanh Pizza Hut bang bé d
liéu thu thap vé dan cu, giao théng, ranh gidi hanh
chinh, ban dé nén va vi tri cac cla hang trong khu
vuc nghién ctu st dung bé céng cu Network Analyst
(NA) clia phdn mém ArcGIS dé tién hanh phan tich.
Két qua sau khi chay bai todn fim dudng di 16i uu
trén ban dé nén OSM cho ra két qud bang théng
ké va chi r& ra 16 trinh, thoi gian, quang dudng dé di
chuyén. Két qua cla bai toan phan ving phuc vu st
dung ranh gidi hanh chinh cda 4 quan 1, 3, 5, 10 vadi
dr liéu dau vao 1a 6 co s& Pizza Hut vdi t6ng thoi gian
c6 thé anh hudng clia cac clta hang téi khu vuc xung
quanh la 3 hut. Bén canh dé, ban &b cling cho thay
su bat hop ly trong viéc phan bé cic clra hang, cé noi
tap trung rdt nhiéu clra hang va cé noi lai khéng co
clra hang nao. Nhimng sé liéu va két quad nay cé thé
giup ban quan ly nhin nhan truc quan va xem xét lai
vé van dé bd tri cac clra hang dé co thé phuc vu toan
b6 khu vuc nghién clu.

TU KHOA: Network Analyst, GIS, fim dudng t8i uuy,
phan vung phuc vu.

ABSTRACT: In this study presents the use of GIS for
the field of e-commerce, specifically the problem of
fast delivery and zoning for the Pizza Hut fast food
chain using the data set collected on population,
traffic, administrative boundaries, base maps and
store locations in the study area used the Network
Analyst (NA) toolkit of ArcGIS software to conduct
analysis. The results after running the problem of
finding the optimal path on the OSM base map
give a statistical table and specify the route, time,
and distance to travel. The results of the problem
of serving zoning and using the administrative
boundaries of 4 districts 1, 3, 5, 10 with input data are

6 Pizza Hut establishments with the totfal time that
can affect the restaurants. the surrounding area is 3
minutes. Besides, the map also shows the irrationality
in the distribution of stores, there are places where
there are many stores and there are places where
there are no stores. These figures and results can
help management fo visualize and rethink the layout
of stores to be able to serve the entire study area.

KEYWORDS: Network Analyst, GIS,
pathfinding, servicing partition.

optimal

1.DAT VAN BE

Su bung né TMBT ciing da di sau vao linh vuc thic an
nhanh. Uu diém cta TMBT la dé dang giao hang di kém
vGi quan ly tién trinh mua ban hang héa. Hau hét cac giao
dich mua hang trong linh vuc TMPT déu dugc thuc hién
théng qua cac thiét bi di ddng nhu dién thoai va may tinh
bang ma ngudi giao sé théng qua cac apps dé xac dinh
dudng di.

Cung véi su phat trién ctia hé théng théng tin dia ly
(GIS) nhu hién nay thi hoan toan c6 thé st dung n6 dé
hé trg cho linh vuc TMBT va ca nhing linh vuc khac dé
nang cao hiéu qua vé kinh té, chinh tri, xa héi. Theo Esri,
GIS mang theo kha nang quan ly, tich hop nhiéu loai dir
liéu va phan tich vi tri khong gian, sdp xép cac I&p théng
tin thanh truc quan hoa bang ban dé hoac mé hinh 3D,
nd gitp ngudi dung hinh dung sau sac hon vé di liéu
chdng han nhu dua ra cdc mé hinh, méi quan hé va tinh
hudng dé ho c6 thé dua ra quyét dinh t6t han. Bd cong
cu Network Analyst (NA) ctia phan mém ArcGIS cung cap
cho ngudi dung khd ndng phan tich khong gian va gidi
quyét nhu cau nhu: tim ra tuyén dudng di téi uu nhat va
muc do anh hudng cta doanh nghiép trong khu vyc... Tin
rang vGi nhing lgi ich ma NA mang dén cho ngusi dung
thi day c6 thé dugc xép vao hang ngi cac céng cu hang
dau vé cung cap cac gidi phap cling nhu phan tich cac
van dé vé mang.
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2.PHUONG PHAP NGHIEN CUU
2.1. Quy trinh thuc hién

Toa d6 cha hang Dan cu

o Duong giao thong
<| Thu thap di? liéu 1=/ Rang gdi hanh chinh

Ban d6 nén

Thiét ké di lieu

I

[ 1
T T

U X I bai toan phan
ving phuc vu

Xt Iy bai toan
dung| l6im duirng t6i wu
NA

T T

I l

Ban db phan
viing hoan chinh

Chon ra dwoc
két qua téi tru

Hinh 2.1: So dé quy trinh thuc hién bai todn tim dudng di téi uu
va phan vang phuc vu

2.2. Thu thap dirliéu

Dirliéu mang tinh chat gia dinh vé mét s6 thudc tinh va
cdng nghé st dung chdi yéu la cong cu NA va mét s6 cong
cu khéc trén phan mém ArcGlIS. Dt liéu gém cac I16p dan cu,
dudng giao théng, ranh gidi hanh chinh dugc cung cap bai
Trung tdm Ung dung Hé théng Théng tin dia ly TP. H6 Chi
Minh (HCMGIS).

Toa d0 cac cla hang Pizza Hut dugc thu thap trén

Google Map.
Béng 2.1. Cac I6p dit liéu thu thdp duoc
STT| TendwWgu | CUOF | pondeng | NG i0a | NOuon
lieu do goc
1 |Déancunépnha | Dang diém S](iz‘:;) € |vN2000 | HCMGIS
3 | Toads PizzaHut | Dangdiém | onaPele [y\o009 | G000
(-shp) Map
o |Puonggiao Dang Shapefile 1y 7000 | HoMGIS
thong duong (.shp)
4 |Ranngioihanh 1o | Shapefle Ty o000 | Homals
chinh (.shp)
5 |Bandénén Téng hop S](ii‘:;) € |wesss | osm

Bang 2.2. Thiét k& diF liéu

C’ac Cadc Field c6 san Xay dwng diF liéu He t‘Qa
1op do
~Cong cu tao dia chi (Address
Locator) dé str dung cho viéc’xéy
Déan Tén Tén | S6 | Tén | dung baitodn tim dwong di toi ru
3 A 5 3 = S WGS84
cuw phudng | quan | nha | dudng bang tha cdng.
- Field dia chi (xt dung cho viéc
chay ModelBuilder)
B Chura co FlRl®en T cogtoado XY | WGsss
Hut ctra hang
Buong| . | Mot E?‘;’; Field dif liéu dudng
giao du;: chiéu | Cép duong .uian ! mot chiéu (From-To) | WGS84
théng 91 1 e

Riéng phan dir liéu ranh gigi hanh chinh can gom
4 quan thanh 1 khéi dé€ dung lam ranh gidi cho toan bai
toan va dua vé cling hé toa d6 WGS84. Vi cac I6p dit liéu
ctia HCMGIS cung cap déu mang hé toa d6 VN2000 véi kinh
tuyén truc la 105,75 d6 ma ta sé can tham chiéu ban dé
OSM dé xay dung mét s6 d liéu nhu: S6 hdéa dudng giao
thong & mot sé nai cé dai phan cach, dudng mét chiéu

b,

(dung cho trudng thudc tinh khi thiét lap Network Analyst)
va c6 thé sit dung ban d6 OSM lam ban d6 nén cho hai bai
toan phan tich tim dudng di t6i uu, phan vung phuc vu nén
viéc can chuyén cac dirliéu da cé vé cung hé toa d6 véi ban
d6 OSM la diéu can thiét.

D liéu dan cu thu thap dugc khéng cé dia chi nha nén
dé mo phdng cho bai toan tim dudng theo dia chi, tac gia st
dung cong cu Create Address Locator d€ tao dia chi cho tling
nha trong I&p dan cu. Sau khi c6 dugc toa do (B,L) cta cac
diém Pizza Hut |3y t& Google Map ta sé chuyén tir toa d6 (B,L)
thanh toa dé (X,Y) va tao d( liéu khong gian cho cac toa do
(X,Y) d6. S dung phan mém DPSurvey dé chuyén toa dé (B,L)
sang toa d6 (X,Y). Tiép theo ta tao 1 bang Excel dé tao dii liéu
khéng gian cho cac toa dé. Bdng Excel sé c6 cac dir liéu nhu:
STT, Bia chi cla cac cra hang Pizza Hut, Toa do (X,Y).

D{ liéu giao thong sé cé cac trudng chinh nhu: tén
dudng, cdp dudng, dai phan cach, dudng mét chiéu, van
téc di chuyén [2, 3]... Trong d6, di liéu dudng mét chiéu
chi cho biét con dudng dé la moét chiéu hay hai chiéu, con
huéng di chuyén dudng mét chiéu thi chua biét. Can tao dir
liéu dudng mot chiéu theo huéng s6 hoa canh. Mét canh sé
bao gém t6i thi€u hai diém dé tao thanh. Dya vao hai diém
dau va cudi clia canh ta sé biét dugc hudng clia canh dé.
Nhu hinh bén dudi thi dudng thang sé c6 hudng tu A téi B
(tdc 1a hudng cla dudng thdng sé |a tu trai sang phai) [4].

A B

Hinh 2.2: Huéng sé héa canh
NA sé& hiéu huéng ctia mét con dudng théng qua hudng
s6 héa cla canh. VD: Néu nhu mét con dudng c6 hudng
giao thong tu trai sang phai va hudng s6 hda cling ti trai
sang phai thi ta sé goi day la cing chiéu (From - To hay FT).

— —

A B

Hinh 2.3: Ly thuyét x4y dung dudng giao théng mét chiéu
From - To (FT)

Nguac lai, néu con dudng c6 hudng giao thong tu trai
sang phai nhung hudng sé héa lai ti phai sang tréi thi ta
goi day la ngugc chiéu (To - From hay TF).

— —

B A

Hinh 2.4: Ly thuyét x4y dung dudng giao théng mét chiéu
To - From (TF)

D6i v6i mét sé doan dudng co dai phan cach ma trong
I6p giao théng chi dugc thé hién bang mot line chung
(Hinh 2.5a) thi phai dugc s6 hoa lai thanh hai line dudng
tuong Ung véi hai lan dudng nhu trén thuc té (Hinh 2.5b) va
sau d6 mdi ti€n hanh tao dit liéu dudng mot chiéu. Viéc nay
giup cho trong ldc giao hang dén khach ngudi giao hang
6 thé di chuyén dén noi khéng c6 dai phan cach va di qua
cac doan dudng khac néu co va cling sé phan anh didng véi
hién trang giao thong hon.



Hinh 2.5: a) - Trudc khi chua s6 héa lai dua trén dai phdn cach
duong; b) - Sau khi d3 thuc hién sé héa lai con dudng dua
trén dai phan cich dudéng
Ditliéu dung détao bo dtliéu mang (Network Dataset)
sé phadi st dung I6p giao thong da dugc Feature To Line.
2.3. Phuong phap thuc hién
2.3.1. Bai todn tim dudng di téi uu sé duoc xdy dung dua
theo so dé ly thuyét sau:

1. Thém bo dir liéu 3. Thém céc déi tuong

mang (duong giao ‘ }2732-:111(1 m[s;;[u“ Closest ‘ Pizza Hut va cong cu
thong) vao ArcMap. Yy mat. dia chi vao NA.

!

4. Thiét 1ap cac thudc

5. Chay bai toan va
thu két qua. &= | tinh cho bai toan.

Hinh 2.6: So dé tao bai todn tim dudng di t6i uu cho NA
TU sq d6 ly thuyét trén cé quy trinh van hanh cho bai
toan trén thuc té nhu sau:

hing.

Két hop
_‘| Vi tri cicelrmhing. } .
v0i nhau

4
£
&
Puomg gizo thing Z
ex o (Network Dataset). 2
o - ?
£ :
& = e A =
o o Puong di tir cic quan dén noi
5E giao hing. (Vi dy): )
§§ 1. Pizza Hut V& Vin Tin >
& @ $5300C4ch Mang Thing Tim |
2. PizzaHut L2 Vin$5 > Sé
300 Cach Mang Thins Tim.
Néu cla hing gin nhit
khdng théa s chon tidp Tién hinh loc
cita hing gin thit hai.
Cia hing gn nhit
‘Thue hign don va
Dit hng thing qua s gaohing
didn thoai hodc websita
cba PizzaHut.
Khich hing,

Hinh 2.7: So dé van hanh cho bai toan giao hang nhanh

DE 6 thé thay ddi théng tin vé don hang clia cac khach
hang khac nhau mét cach tién Igi, tién hanh xady dung so
d6 ModelBuilder cho bai toan tim dudng di t6i uu nhu sau:
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1. Tao mé-dun bfmg
Make Closest Facility
Layer.

2.1. Thém dit liéu Pizza Hut 2.2. Sit dung Expression

vao muc Facilities cia Make trong cong cu Ma}(e
Closest Facility Layer bang Feature Layer dé tao
cach Add Locations. dia chi.

3. Pua di¥ liéu dia chi vao
muc Incidents cia Make
Closest Facility Layer
bing cich Add Locations.

4. Chay tit ca cc di
ligu @& cho ra két qua
cba bai ton thong
qua Directions.

Hinh 2.8: So dé6 ModelBuilder tim dudng di t6i uu
2.3.2. Bai todn phan viing phuc vu
Bai todn phan vung phuc vu sé dugc xay dung dua
theo so d6 ly thuyét sau:
1. Thém bo dir ligu 3. Thém 16p dbi tuong

. 2. Tao mo-dun
mang (duon, iao : i 3
ang (. g g ‘ Service Area méi. - Pizza Hut vao NA.

thong) vao ArcMap.

4. Thiét lap cac thuge
tinh cho bai toan.

5. Chay bai toan va
thu két qua.

Hinh 2.9: So dé tao bai todn phan ving phuc vu cho NA

Duong giao thong
Nguoi | (Network Dataset)
phin Nhip

. Pua ra cic tiéu chuin.
tich.

VD:
Thoi gian tiép can 1a 3

Vi tri cac clra hang.
phut tinh tir cdc ctra hang
t6i noi can phuc vu.

Khéng su dung cac line
ma chi dung polygon.
Str dung dang ving chdng

Bang do phan ving phi 1én nhau,

A Sir dung NA
phuc vu nhiéu ving ¢
phu. (chua thé phan | 43 phan tich

tich dugc)

Xir ly két qua tir NA cung cép theo
cdc tiéu chi dugc dé ra thém.

Ban d6 phan ving
phuc vu hoan chinh.

Hinh 2.10: So' dé van hanh bai toén phan ving phuc vu
3. KET QUA NGHIEN CUU
Két qua sau khi chay bai toan tim dudng di t6i uu trén
ban d6 nén OSM vdi 6 ca sG la clta hang Pizza Hut téi dia chi
la s6 300 dudng Cach Mang Thang Tam va t6i thi€u can tim
2 cd s thi sé cho ra két qua la 2 Route (1 va 2).
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Hinh 3.1: Két qud khéng gian cho bai toan giao hang nhanh

khi st dung NA

Bang théng ké cling chi rd ra 16 trinh va thai gian,
quéng dudng dé di chuyén

Route 1:Vai 16 trinh 13 2,0 km va thai gian di chuyén la
3 phut.

Route 2: Vi 16 trinh 1a 1,9 km v6i thoi gian di chuyén
la 4 phat.

TU bai toan trén co6 thé thdy dugc rdng NA thuc hién
bai toan tim dudng di téi uu tuong déi hiéu qua va chi tiét,
muic dé chi tiét ctia NA phu thudc vao bo di liéu mang va
thé hién qua viéc hién thj vé mat hinh anh kém theo hai
Route phan tich day du vé tuyén dudng sé phai di chuyén
néu chon cho tling phuong an, ti d6 gidp cho ngudi si
dung hinh dung r6 hon vé nhiing phén tich va dua ra cac
gidi phap xtr ly phu hop.

Két qua clia bai todn phan vung phuc vu va cé st dung
ranh gidi hanh chinh ctia 4 quan 1, 3, 5, 10 véi dit liéu dau
vao |a 6 c& s& Pizza Hut vdi téng thai gian c6 thé anh hudng
clia cac clia hang téi khu vuc xung quanh la 3 phut.

e s —
o T e 7 %N
' WX / ..... $P el By ¢

g
I

Hinh 3.2. Ban dé thé hién céc viing phuc vu cda chudi cia hang
Pizza Hut trong thoi gian 3 phat Iai xe may
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Tl két qua trén cho thdy: Pizza Hut Lé Vén Sy la clia hang
nam & xa nhét va khéng bi anh hudng baéi bat cir mét clra
hang nao khac trong khu vuc 4 quan 1, 3, 5, 10. Con lai 5
clia hang 6 Tran Hung Pao, Nguyén Tri Phuong, Nguyén Trai,
Nguyén Van Cl, V6 Van Tan bi tdc dong 1én nhau rat nhiéu.
DPang chuy la: Clia hang V6 Van Tan - Nguyén Van Cur c6 dién
tich tring nhau 1én dén gan 1,6 km. Clia hang Nguyén Tri
Phuong - Nguyén Trai va ctra hang Nguyén Van Clt - Nguyén
Trai cé dién tich trung nhau gan 1 km. Clta hang Tran Hung
DPao - Nguyén Van Ctr bj trung nhau khoang géan 0,7 km. Nhu
vay, chi vai thaoi gian tiép can la 3 phat ma cac clra hang da
bi trung dién tich v&i nhau I6n nhu vay thi véi viéc tang kha
nang ti€p can lén nhiéu han thi miic dé trung lén nhau gitra
céac clfa hang sé con [6n hon nita. Bén canh dé, ban dé ciing
cho thay subat hgp ly trong viéc phan bé cac clra hang Pizza
Hut, c6 noi tap trung rat nhiéu clfa hang va c6 noi lai khong
c6 clfa hang nao. Nén xem xét lai vé van dé bé tri cac clra
hang dé c6 thé phuc vu toan bé khu vuc nghién ctu.

4, KET LUAN

SU dung GIS phuc vu cho linh vyc TMBT, dac biét la bai
toan giao hang nhanh va phan vung phuc vu cho chudi
cUa hang cla thuong hiéu kinh doanh thiic an nhanh cé
thé& mang lai hiéu qua cao, tiét kiém thdi gian va chi phi van
chuyén. Két qua phan vung phuc vu c6 thé cung cap cho
don vi quan ly tdm nhin toan dién vé hé théng phuc vu cla
chubi ctia hang hién hi, tir d6 c6 ké hoach phan bé lai vi
tri va quy mo cho hgp ly. Do dit liéu mang tinh chét gia dinh
va bi gi6i han nén nhiéu phan trong hai bai toan dua ra chua
hgp ly nhu: Bai todn tim dudng di t6i uu vé thdi gian nhung
lai bé qua yéu té dén giao thong (vi chua da dit liéu vé dén
giao théng) va cac khung gid cao diém trén cac doan dudng
trong ngay. P&i vdi bai toan giao hang nhanh thi chi cé thé
thuc hién giao tiing don hang & mot clia hang tai mét thoi
diém cht chua thé giao cuing lic nhiéu don hang cho mot
chuyén di giao hang. Déi véi bai toan phan viing phuc vu
thi muc dich cda viéc phan tich chi mang tinh chat cht quan
cht chua phan anh hét dugc cac khia canh ciia mét doanh
nghiép hoat déng trong linh vuc kinh doanh yéu cau.
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Khdm pha cac nguyén nhan va véu to

gia tang muc do nghiém trong

cUa cac vu tai nan giao thong dang va cham t phia sau
bang ky thuat tai tao mé phong

B TS. NGUYEN PINH VINH MAN‘*’; PGS.TS.V0 ANH TUAN
Trudng Dai hoc Viét Burc
Email: “man.ndv@vgu.edu.vn

TOM TAT: Tai nan giao thong (TNGT) do va cham tu
phia sau la mét trong nhiing dang phd bién tai Viét
Nam, chiém khodng 25% t8ng s6 vy tai nan. Mic du
nhiéu gidi phap da duoc trién khai nhung hiéu qua
cdn han ché, do cac gidi phap chua duoc xay dung
sat voi nguyén nhan dan dén cac vu TNGT. Nguyén
nhan chinh 1a do thiéu di liéu va céng cu phan tich
chuyén dung nén viéc xac dinh nguyén nhan va cac
yéu 16 1am t&ng muc dé nghiém trong cac vu TNGT
chua chinh xac. Dé gidi quyét van dé, ky thuat tai tao
md phéng TNGT duoc dp dung trong nghién clu
nay dé mé phong, tai tao va phan tich cac vu TNGT
dang va cham tU phia sau. Két qua nghién ciu da
giup tai xac dinh chubi su kién, nguyén nhan va cic
yéu 16 1am tdng muc dé nghiém trong cla cac vu
TNGT. Nghién clu nay cung cdp co sé khoa hoc cho
cac nha nghién clu va cac luc luogng chic nang vdi
lua chon ky thuat mé phong dé tai tao cac vu TNGT
nham xac dinh nguyén nhan va lua chon gidi phap
hiéu qud dua frén bang ching khoa hoc.

TU KHOA: Va cham tu phia sau, chudi cac su kién,
nguyén nhan, yéu t& 1am tdng muc dé nghiém trong,
ky thuat tai tao mé phdng.

ABSTRACT: Rear-end collisions are a common
type of road traffic crashes in Vietnam, accounting
traffic crashes.
Although solutions have been implemented, but
limited because the
implemented solutions are not based on the crash

for approximately 25% of all

its effectiveness has been

causes. Determining crash causes and contributory
factors are inadequate because more in-depth
data and specialized analytical tools are required.
The current study has reproduced the sequence of
crash events and redefined contributory factors and
causes to help identify effective countermeasures
for rear-end crashes. This research is a scientific
foundation to provide tfraffic safety practitioners and

experts with simulation techniques to reconstruct
rear-end crashes and formulate safety solutions
based on scientific evidences.

KEYWORDS: crash, sequence of
events, crash causes, contributory factors, crash
reconstruction technique.

Rear-end

1.DAT VAN BE

TNGT dang va cham tu phia sau la mét trong ba dang
tai nan xady ra phé bién & Viét Nam, bao gébm va cham déi
dau, va cham tu phia sau va va cham tuir bén héng. Trong
d6, cdc vu TNGT dang va cham tu phia sau chiém ti & tir 20
-30% [1, 2]. Hau qua clia cdc vu TNGT nay gdy ra nhiéu thiét
hai cho ngudi tham gia giao thong. Mac du nhiéu giai phap
da dugc dé xuat va trién khai, nhung hiéu qua mang lai chua
cao. Trong d6, nguyén nhan chinh la do cac giai phap chua
that sy pht hgp v6i nguyén nhan dan dén cac vu TNGT.

Cu thé hon, céc gidi phap nang cao ATGT hién nay chu
yéu dugc dé xuat dua trén két qua phan tich tir ngudn di
liéu thu thap tUr cdnh sat giao thdong hoac dua trén céac
phuong phap khao sat phéng van, thao ludan nhom tap
trung dé kham pha cac nguyén nhan truc tiép, gian tiép,
cling nhu cac nguyén nhan tiém an dan dén cac vu TNGT
[3-6]. Mac du cac nghién ctiu dang nay da dua ra dugc nhiéu
két qua vGi bang chiing thuc té, dong thai da dé xuat dugc
nhiéu giadi phap, nhung hiéu qua mang lai con han ché. Do
d6, can ap dung cac ky thuat phan tich tién tién hon dé xac
dinh chinh céc yéu t8 tiém &n cla vu TNGT nham gilp cac
¢ quan chuic ndng lva chon cac gidi phdp nang cao ATGT
hiéu qua nhat. Hién nay, ky thuat tai tao mé phong, phan
tich sdu nguyén nhan va trinh ty céc sy kién gay ra cac vu
TNGT dugc xem la mot trong nhiing ky thuat hién dai, c6
d6 tin cdy cao va da dugc ting dung phd bién trén thé gidi.
Ky thuat nay giup céc luc lugng chiic nang xac dinh lai trinh
tu va cham, cac yéu t6 gép phan va nguyén nhan dan dén
vu TNGT cling nhu hiéu dugc cac thong s6 vat ly clia dang
TNGT va cham tUr phia sau [7, 8].
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DPé& danh gia kha niang ap dung ky thuat tai tao mé phéng cho cac vu TNGT dang va cham tur phia sau tai Viét Nam,
nghién ctu nay lua chon va tai tao mét s6 vu TNGT dién hinh cia dang nay da xdy ra trong qua khu. K&t qud mé phdng va
phan tich sé gitp cac nha nghién ctiu va chinh quyén dia phucng kham pha cac yéu t8 tiém &n cila dang TNGT nay, tir d6 c6
thé xay dung cac giai phap nang cao ATGT dua trén bang chiing va thuc tién véi hiéu qua cao.

2.PHUONG PHAP NGHIEN CUU
2.1.56 lieu TNGT
Dir liéu chi tiét vé cac vu va cham giao thong dugc cac chuyén gia vé an toan giao théng clia nhém nghién ctu thu thap
tUr cd quan canh sét giao thong va canh sat diéu tra tinh Binh Duong.
Béng 2.1. Théng tin cac vu TNGT

# Thong tin TNGT

Luc 10h30 ngay 04/7/2020, tai giao |6 Nguyén Van Linh - Dong Khai (Binh
Duang) da xay ra vu TNGT do xe & t6 Hyundai HD65 bién kiém soat 81C-
087.28 dam vao xe 6 t& Dongfeng SX6 bién kiém soat 61A-408.11. Tai nut
giao théng co hé théng dén tin hiéu hoat dong. Quanh khu vuc xay ra vu
TNGT, bé mat dudng chat lugng tot, khong co bat cap vé ca sé ha tang giao
théng. Vao thai diém xay ra vu TNGT, trdi sang va c6 nang.

Luc 14h05, ngay 03/01/2020, xe 6 t6 con bién s6 61A-623.92 luu théng trén
dudng Nguyén Van Tréi, phudng Phu Loi, TP. Thi Dau Mét, tinh Binh Duong
hudng ti dudng Truong Dinh vé Huynh Van Lay. Khi dén doan dudng trén
02 | thixay ra va cham vdi xe 6 té con bién kiém soat 61A-0909.38 dang dau

@ |é phai dudng Nguyén Van Trbi. Quanh khu vuc xay ra vu TNGT, bé mat
dudng chat lugng tot, khdng cé bat cap vé ca sé ha tang giao thong. Vao

Minh hoa

01

thai diém xay ra vu TNGT, trgi sang va néng.

Bén canh dir liéu dugc cung cép, cac nhom nghién
cliu da t6 chiic khdo sat truc tiép tai hién trudng cac vu
va cham giao théng dé thu thap thém cac théng tin lién
quan. Trong khoédng thdi gian tir thang 6/2021 dén thang
12/2022, nhém nghién ctiu da thu thap dir liéu chi tiét cta
15 vu TNGT, trong d6 c6 4 vu va cham dang tU phia sau lién
quan dén xe 6 t6. D& xac dinh cac gidi phap hiéu qua nham
gidm cac vu va cham tu phia sau, nghién ctiu nay tai tao lai
cac vu va cham giao théng nay. Do gi6i han cia mét bai
bao, nghién ctu nay lua chon 2 vu TNGT dién hinh dé trinh
bay, trong d6 mét vu TNGT xay ra tai nut giao, vu con lai xay
ra trén dudng thang.

2.2. Phuong phap nghién ctu

Nghién ctu Ung dung phdan mém HVE (Human-
Vehicle-Environment) dé tai tao mé phéng va phan tich
chuyén sau cac vu TNGT dang va cham trudc sau dién
hinh. Phan mém HVE la phan mém phuc vu cho viéc phan
tich tuong tac gitra con ngudi, phuong tién va moi trudng
giao thong. Day la mét nén tang dé thuc hién cac phuong
phap mé phdéng va tinh todn khac nhau (vi du: EDSMAC4,
EDCRASH, HIC). Trong nghién ctu nay, phuong phép
EDSMAC4 dugc lua chon st dung dé kiém tra kha ning
tai tao mo6 phong cho cac vu TNGT dang va cham ti phia
sau & Viét Nam.

2.3. Quy trinh nghién ciu

Quy trinh m6 phong mét vu TNGT dugc thuc hién qua
3 budc chinh gém (1) Xay dung va diéu chinh mé-dun
con ngudi, mé-dun phuaong tién, mé-dun moi trudng va
chudi su kién; (2) M6 phong chudi su kién va hiéu chinh
mé hinh; (3) Phan tich két qua mdé hinh va xuat két qua
daura.
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Xiy dyng & diéu chinh md hinh con nguisi

Mo phéng chudi cic sy kign va Phén tich va
diéu chinh cic md hinh viét bio cio

- 7
Xiy dyng & diéu chinh md hinh mi trudng giao thong |,//

\
\ Xdy dung & diéu chinh mé hinh phwong ti¢n -
\
\

XAy dyng & diéu chinh chudi cc sy kién I/

Hinh 2.1: Quy trinh tdi tao mé phong

3.KET QUA

K&t qua tai tao mé phong va phan tich chuyén sau 2 vu
TNGT dang va cham tl phia sau bang cach st dung phan
mém téi tao va cham (HVE) dugc trinh bay trong cac noi
dung sau.

3.1. Két qua tai tao m6 phong vu TNGT xay ra tai nat
giao thong

Két qua mé phdng vu TNGT gilia xe tai Hyundai HD65
va xe 6 t6 Dongfeng SX6 xay ra tai nat giao thong Nguyén
Van Linh - Dong Khai (Binh Duong) dugc thé hién qua Hinh
3.1vaBang 3.1 va 3.2. Két qua tai tao moé phéng thé hién céc
théng tin chi tiét vé vi tri, van téc va goc van toc xoay cla
hai phuong tién.

- Trudc va cham
( .

= £
Grrodi B
o -
n n
(L) <

Hinh 3.1: Két qua tai tao mé phdng giira 6 t6 Hyundai HD65
va Dongfeng SX6
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Béng 3.1. Trinh tu céc su kién cta vu TNGT

time X Y PSI Vtot u v Yaw Vel
(sec) (m) (m) (deg) (km/h) (km/h) (km/h) (deg/sec)
~Start of Simulation=-
Hyundai HD6S 0.0000 =5.0 50.0 -90.0 45.0 45.0 0.0 0.0
Dongfeng SX6 =-5.0 35.0 =90.0 35.0 35.0 0.0 0.0
————— At Impact —----—
Hyundai HD6S 3.0700 -4.9 14.5 -89.1 35.0 35.0 0.1 1.0
Dongfeng SX6 -5.6 8.1 -93.9 19.6 19.6 -0.3 -2.8
--- At Separation ---
Hyundai HD65  4.9500 -4.7 5.4 -89.2 4.7 4.7 0.1 0
Dongfeng SX6 -6.7 -0.7 -99.5 6.2 6.2 -0.2 6.3

~--~ At Final/Rest ---
Hyundai HD65  5.0800 -4.7 5.3 -89.2
Dongfeng SX6 5.1500 -6.8 -1.0 -99.9

Ghi chu: PSI (deg): Goc I8i dur kién;
Yaw Vel (deg/sec): Gc vén téc léch hudng

oo
oo

0.0 0.0
0.0 0.0

Bdng 3.2 va Hinh 3.1 trinh bay cac thong tin thiét hai
clia phuong tién gay tai nan va bi nan ti cong tac tdi tao
mo phdng. Két qua nay dugc so sanh vai so liéu thuc té
va cho thay cac thong sé tir moé phdng phu hop véi bang
ching thuc té. Do d6, c6 thé két luan rang cac két qua mod
phdng c6 thé dugc st dung dé phuc vu cho cac cdng tac
phan tich chuyén sau tiép theo.

Tur két qua tai tao mé phdng, chudi su kién ctia vu TNGT va
nguyén nhan clia vu TNGT dugc xac dinh lai. Bén canh do, cac
yéu t6 lam tang muic d6 nghiém trong ctia vu TNGT duoc xac
dinh. Cu thé, xe tai Hyundai HD65 va xe Dongfeng SX6 di chuyén
cuing chiéu trén dudng Bong Khai véi téc dé trung binh lan luat
[a 45 km/h va 35 km/h. Khi dén gan giao & Nguyén Van Linh -
Dong Khdi, xe Dongfeng SX6 giam téc dd dé chudn bi ré tréi (cd
goc ré -30 d6), xe Hyundai HD65 tiép tuc di thdng. Do tai x& xe
tai thi€u quan sat va mat tap trung, cling nhu xe tai khong cé
cac trang thiét bi hé trg cdnh bao va cham sém nén da va vao xe
Dongfeng SX6 tir phia sau. Khi va cham, van toc ctia xe tai la 35
km/h va goc van técléch huéng la 1,0 do/gidy; van técctiad tola
19,6 km/h va goc van téc léch hudng la -2,8 do/gidy.

Béng 3.2. Théng tin hu hdng cda 6 té Hyundai HD65

va Dongfeng SX6

Vehicle Name: Hyundai HD6S
Damage Width Damage Height Max
Imp cpc Width Offset Height Offset Crush
No Collision wWith SAEJ224b (cm) (cm) (em) (em) (cm)
1 Dongfeng SX6 12FYEW1 74.7 -12.1 28.7 29.1 3.1
2 A AR 0.0 0.0 0.0 0.0 0.0

Vehicle Name: Dongfeng SX6
Damage Width Damage Height Max
Imp cpc width Offset Height Offset Crush
No Collision With SAEJ224b (cm) (cm) (cm) (cm) (cm)
1 Hyundai HD65 06BCLW1 60.3 0.1 22.1 40.1 6.4
2 LA 0.0 0.0 0.0 0.0 0.0

Thuc t€ M6 Phdng Thuc t&

Hinh 3.2: Hu héng cda é té Hyundai HD65 va Dongfeng SX6

M6 Phdng

Cac yéu t6 lam tang muic d6 nghiém trong ctia vu TNGT
bao gom yéu t6 lién quan dén ngudi tham gia giao théng (tuc
[a thi€u ky ndng dé tranh va/hodc gidm muc do nghiém trong
cUa vu va cham) va cac yéu té vé phuong tién (phuong tién
gdy ra va cham giao théng thiéu hé théng ADAS, hé théng
phanh (phanh tang tréng xe tai) hoat ddng khéng hiéu qua).

3.2. Két qua tai tao mé phéng vu TNGT xay ra trén
duéng thiang

Két qua mo phong vu TNGT gitra xe Hyundai Grand va
xe Hyundai Accent xay ra tai trén dudng Nguyén Van Troi
(Binh Duong) dugc thé hién qua cac hinh va bang sau.

Két qua tai tao m6 phdng thé hién cac thong tin chi tiét
vé vi tri, van toc va van toéc chéch huéng cla hai phuong
tién. K&t qua nay dugc so sanh véi sé liéu thuc té va cho
thay cac théng s6 tir mé phdéng phu hop véi bang ching
thuc té. Do d6, c6 thé két luan rang cac két qua mé phéng
6 thé dugc st dung dé phuc vu cho cac cong tac phan tich
chuyén sau tiép theo.

Truéc va cham

Budng Nguyén Van Trdi

Hinh 3.3: Két qué téi tao mé phdng gilia 6 t6 Dongfeng truck
va Mazda 2
Béng 3.3. Trinh tu céc su kién cua vu TNGT

————— ACCTDENT HISTORY —————

time X Y PST vtot u v Yaw Ve
(sec) (m) (m) (deg) (km/h) (km/h) (km/h) (deg/sec)
-Start of Simulation-
Hyundai Grand  0.0000 -42.0 8.0 0.0 31.0 31.0 0.0 0.0
Hyundai Accent 0.0 8.5 0.0 0.0 0.0 0.0 0.0
77777 At Tmpact —-—-—-—
Hyundai Grand  4.9300 -4.8 7.9 -1.0 14.2  14.2  -0.0 -0.3
Hyundai Accent 0.0 8.5 o 0.0 0.0 0.0 0.0
--- At Final/Rest ---
Hyundai Grand  5.0000 -4.6 7.9 -0.5 3.2 3.1 -0.9 13.1
Hyundai Accent  5.0000 0.1 8.5 0.1 8.2 8.1 0.9 3.2

Ghi chd: PSI (deg): gc I3i du kién;
Yaw Vel (deg/sec): géc van téc léch hudng
Bang 3.4. Théng tin hu héng cda 6 té Hyundai Grand
va Hyundai Accent

Vehicle Name: Hyundai Grand

Damage Width Damage Height Max
Imp cpe Width Offset Height Offset Crush
No Collision With SAEJ224b (cm) (cm) (cm) (cm) (cm)
1 Hyundai Accent 12F2EW1 50.4 7.4 18.9 10.4 3.0
Vehicle Name: Hyundai Accent
Damage Width Damage Height Max
Imp cpc Width Offset Height Offset Crush
No  Collision With SAEJ224b (cm) (cm) (cm) {cm) (cm)
1 Hyundai Grand 06BYEW1 100.1 -33.4 52.2 -7.8 10.1

Tu két qua tai tao mo phdng, chubi su kién ctia vu TNGT
va nguyén nhan clia vu TNGT dugc xac dinh lai. Bén canh
dd, cac yéu t6 lam tang muc do nghiém trong ctia vu TNGT
dugc xac dinh. Cu thé, xe Hyundai Grand dang di chuyén trén
dudng Nguyén Van Tréi vai van téc la 31 km/h, ciing hudng
vGi xe Hyundai Accent dang tam dling ven dudng. Do tai xé xe
Hyundai Grand thiéu quan sat va mat tap trung, ciing nhung
xe Hyundai Grand khéng cé cac trang thiét bi théng minh hé
trg cdnh bao va cham sém, nén da va vao xe Hyundai Accent
tu phia sau. Khi va cham, van téc ctia Hyundai Grand la 14,2
km/h va goc van téc xoay la -0,3 dé/gidy, van téc clla Hyundai
Accent la 0,0 km/h va géc van tc xoay la 0,0 do/gidy.

S

Hyundai Grand ~ Hyundai Accent
Hinh 3.4: Hu héng cda 6 té Dongfeng truck va Mazda 2

Cac yéu t6 lam tang muc dé nghiém trong ctia vu TNGT
bao gém yéu té lién quan dén ngudi tham gia giao thong
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(mat tap trung khi diéu khién phuong tién, thiéu ky nang
dé tranh va/hodc gidm muc d6 nghiém trong cla vu va
cham) va cac yéu t6 vé phuang tién (tic la phuong tién gay
ra va cham giao théng thiéu hé théng ADAS).

4. THAO LUAN

Két qua téi tao mo phong vé cac vu TNGT dang va cham
tu phia sau cho thdy phuong phép tinh toan EDSMAC4
trong phan mém HVE thich hgp cho viéc téi tao m6 phong
dang TNGT nay tai Viét Nam.

Céc vu TNGT dang va cham tu phia sau xdy ra thudng
xuyén tai Viét Nam do nhiéu tinh huéng doi héi nguai diéu
khién tham gia giao théng phai tap trung cao d9, dic biét
la trong diéu kién giao thong phuc tap. K&t qua tur nghién
ctru cho thay nguyén nhan chinh cta loai TNGT nay la do
cac hanh vi tham gia giao théng thiéu an toan cuda tai xé.
Cac két qua nay tuong dong vdi cac nghién cidu trudc day
[9], cac nghién cu nay phat hién dang TNGT xay ra la do
ngudi diéu khién phuong tién mat tap trung, do khéng
gilr khodng cach an toan khi tham gia giao thong, hodc do
ngudi diéu khién phuong tién phia trudc ding lai dot ngot.

DE cét gidm dang TNGT va cham ti nhiéu phia, nhiéu giai
phap da dugc dé xudt va trién khai, trong d6 nhém cac giai
phép vé gido duc va dao tao, giai phap vé ky thuat da duoc
nhiéu nudc trién khai thanh coéng [10]. B8i véi chuong trinh gido
duc va dao tao, cac ndi dung can cung cap cho hoc vién, dac
biét 1a nhiing ngudi tré tudi, it kinh nghiém la nhan manh vé
nguy co dang TNGT va cham tu phia sau, ddc biét la tai cac vi tri
giao thong phuic tap [11]. Ngoai ra, yéu té ky thuat clia phuong
tién cling gop phan gay ra hoac lam tédng miic d6 nghiém trong
clia vu tai nan. Cu thé, nhiéu 6 t6 & Viét Nam chua dugc trang
bi cac hé théng théng minh (ADAS, V2X). Cac nghién ctu trudc
day da chiing minh rang, cac hé théng canh bao tranh va cham
sé gilip canh bdo cho tai x& vé cac nguy ca tiém an trén dudng,
déc biét la trong cac vu tai nan dam tur phia sau [12]. Do d6, can
phai sém bat budc cac phuong tién trang bi cac hé théng thong
minh nhu'V2X, ADAS dé cit gidm cac vu TNGT.

5. KET LUAN VA KIEN NGHI

Két qua tai tao mo6 phong vé cac vu TNGT dang va cham
tu phia sau cho thay phuong phap tinh toan EDSMAC4 trong
phan mém HVE thich hgp cho viéc tai tao mé phdng dang
TNGT nay tai Viét Nam. Bay la phuong phap hiéu qua, giup
hé trg cac luc lugng chiic nang trong viéc tai xac dinh chubi
cac su kién clia cac vu TNGT, dac biét la cac vu TNGT thiéu
thong tin do cac nguyén nhan khach quan va chu quan. Két
qua téi tao mo phdng sé gilp xac dinh chinh xac nguyén
nhan clia vu tai nan, cling nhu cac yéu t6 lam tang muc do
nghiém trong cla vu tai nan, tu dé cac gidi phap nang cao
ATGT sé dugc lya chon hgp ly hon, dong thai cong tac boi
thuong sé chinh xac hon cho ngudi bi va gay TNGT.

Loi cdm on: Nghién clu nay duoc tai trg béi Bo Gido duc
va Bao tao cho nhém nghién ctiu cdia Trudng Dai hoc Viét Biic
theo Quyét dinh s6 4768/QD-BGDDT, nam 2021. Nhém nghién
ctu tran trong cdm on su ho trg cung cap s6 liéu tai nan giao
théng chi tiét cia Canh sét giao théng tinh Binh Duong.
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Nghién cu chuyén héa 5-Hydroxymethylfurfural
thanh nhién liéu sinh hoc va phu gia nhién liéu

B ThS. PHAM THI HOA
Truong Bai hoc Hang hai Viét Nam
Email: hoapt.vmt@vimaru.edu.vn

TOM TAT: 5-Hydroxymethylfurfural (5-HMF) la mot
héa chat nén tang linh hoat cé ngudn géc tu sinh
khéi cellulose, t& d6 cé thé sadn xudt ra nhiéu san
pham monome quan trong cho nganh céng nghiép
polime, san xudt nhién liéu va cic hoa chat khac.
Trong nhitng nam gan day, hudng nghién clu téng
hop nhién liéu nham thay thé nhién liéu héa thach
dang ngay cang can kiét dang la méi quan tam hang
dau. Trong bai bdo nay, chung téi nghién clu cac
phuong phap chuyén héa 5-HMF thanh nhién liéu va
phu gia nhién liéu cho nganh GTVT.

TU KHOA: 5-HMF, nhién liéu, phu gia nhién liéu.

ABSTRACT: 5-Hydroxymethylfurfural (5-HMF) is a
versatile base chemical from which many important
monomer products for the polymer, fuel, and other
chemical industries can be made. In recent years,
the research direction of synthesizing fuels to
replace the increasingly depleted fossil fuels is a
top concern. In this paper, we study the methods of
converting 5-HMF into fuel and fuel additives for the
transportation industry.

KEYWORDS: 5-hydroxymethylfurfural, fuel additives,
transportation fuel.

1. DAT VAN BE

Ngay nay, nhién liéu sinh hoc dang ngay cang thu
hat dugc su quan tam cla cac nha khoa hoc ciing nhu
dugc phé bién rong rai trén cac phuong tién théng tin
dai chung. D6 la bai vi nhién liéu sinh hoc dap ung dugc
hai yéu té: la nguén nang luong dai han, tai tao dugc va
than thién véi méi trudng. Bi tu sinh khéi lingocellulose
c6 thé thay phan thanh glucose réi ddng phan héa thanh
fructose, sau d6 chuyén héa thanh 5-HMF théng qua phan
ing tach nudc. San pham 5-HMF la mot hgp chat rat quan
trong trong nganh téng hop héa hoc néi chung va nhién
liéu sinh hoc néi riéng. Tt HMF c¢6 thé téng hgp nhiéu
hgp chat C-6 quan trong nhu: 5-Alkoxymethylfurfural,
2,5-furandicarboxylic Acid, 5-hydroxymethylfuroic acid,
2,5-bishydroxymethylfuran, 2,5-dimethylfuran va diether

ca HMF. M6t s6 hgp chat ngoai furan quan trong cling cé
thé dugc san xuat tor HMF nhu: levulinic acid, adipic acid,
1,6-hexanediol, caprolactam va caprolacton.

Trong s6 cac san pham ké trén c6 nhiéu san pham dugc
strdung lam nhién liéu hodc phu gia nhién liéu. Trong pham
vi bai bdo nay, chiing t6i nghién ctu cadc huéng chuyén héa
tU 5-HMF thanh nhién liéu sinh hoc va phu gia nhién liéu.

2. TONG QUAN VE HMF

2.1.Tinh chat cia HMF

Hydroxymethylfurfuran ~ (HMF) con  goi la
5-Hydroxymethylfurfuran, HMF c6 nguén géc tu cellulose
ma khéng can st dung qua trinh 1én men, la mét nguyén
liéu tiém nang cho nganh nhién liéu va hoéa chat. HMF c6
mau vang, tan tét trong nudc. Phan ti bao gom mot furan
vong, ¢6 chda hai nhém chic aldehyde va alcol. HMF da
dugc xac dinh 1a c6 trong nhiéu loai thuc phdm khi qua ché
bién bang nhiét, bao gém ca ltia mach, rugu, nudc trai cay
ho cam quyt, san phadm ca chua, xi-rd, nudc ép nho, rugu
mat ong, cafe... Nhu vay, HMF la mét hop chat rat quan
trong trong nganh t8ng hop héa hoc néi chung va nhién
liéu sinh hoc nai riéng.

HMF c6 cong thic phan tirla CH.O,, bao gom moét di
vong tham furan va hai nhém chic -CH,OH va -~CHO & vi
tri s6 2, 5 trong vong furan. Cau trdc phan t& HMF nhu sau:

O

Hinh 2.1: C3u trdc phan ta HMF

O thé rén, HMF t6n tai & dang tinh thé hinh kim
(Lewis, 1993), c6 mau vang, diém séi: 110°C & 0,02 mmHg,
114 - 116°C & T mmHg. HMF ¢4 thé tan v6 han trong nudc,
metanol, etanol, axeton, etyl axetat; tan trong ete, benzen,
clorofom; it tan trong CCl,; khong tan trong ete dau khi.
HMF hap thu UV cuc dai & 283 nm.

2.2.Téng hop HMF tir sinh khdi

San xudt HMF di tir nguén géc lignocelluloses la co
nhiéu tiém nang nhat. Qua trinh x{ ly nhién liéu sinh hoc
6 thé dugc tom tat bang so dé: lignocelluloses — glucose
(fructose) — 5-hydroxylmethylfurfuran (HMF), trong dé
HMF dugc téng hap chli yéu bang con dudng dehidrat hoa
cac monosacarit, qua trinh mat 3 phan ti nudc.
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Hinh 2.2: So d6 tong hop HMF tir hexose

Trong cac nghién ciu trudc day, monosacarit thudng
dugc dung cho phan Ung khi nudc la fructose, do phan
tng cho hiéu suat cao. Tuy nhién, glucose lai sdn co va ré
tién hon fructose nén nhiing nam gan day cac nghién ctu
thuong tap trung di tu glucose.

Hién nay, cac nghién clu dang tap trung cho su két
hap glucose véi fructose va mat nuéc fructose cho qua
trinh t6ng hop HMF, véi mét hé théng hai pha hiu co-hau
cG dé céi thién san luong HMF. Axit Lewis MClx/ionic ldng
cling dugc st dung dé chuyén déi glucose va fructose
thanh HMF v6i nang suét cao.

OH

% isomerization \Q( dehydration
o oH ~— ————— E— K(_JA
1) bases
2) enzymes
Glucose 3) Lewis acids Fructose HMF

Hinh 2.3: Cac giai doan téng hop HMF tir glucose

2.3. Cac san pham chuyén héa tit HMF

TU HMF 6 thé téng hgp nhiéu hgp chat C-6 quan
trong (Hinh 2.2) nhu: 5-Alkoxymethylfurfural(2), axit
2,5-furandicarboxylic(3), acid 5-hydroxymethylfuroic(4),
2,5-bishydroxymethylfuran (5), 2,5-dimethylfuran (6) va
Diether ctia HMF (7). Mét s6 hop chat ngoai furan quan
trong cling c6 thé dugc san xuat tor HMF, cu thé la axit
levulinic (8), axit adipic (9), 1,6-hexanediol (10), caprolactam

(11) va caprolacton (12).
!

RO [0} N 0 (¢}
I T,
\_/ H Caprolactam 11 Caprolactone 12

5-Alkoxymethylfurfural 2 \ / /

0 o ™~

O.
HO \ // OH \\QAH . M
Adlplca(:|d9

2,5-Furandicarboxylic acid 3
o) on  «
O OH
HO™ 1\ /
5-Hydroxymethylfuroic acid 4 Levulinic acnd 8
HO OH
° W ~r
~r ~Xr ¥ U

2,5-Bishydroxymethylfuran 5 2,5-Dimethylfuran 6 Bis(5-methylfurfuryl)ether 7

1,6-Hexanediol 10

Hinh 2.4: Mét s6 hop chat quan trong téng hop tir HMF

Trong s6 cac san pham trén, cadc hgp chat furanic
(tl hgp chat s6 1 dén s6 7) dugc st dung lam nhién liéu
hodc polymer. Cac hop chat 5-Alkoxymethylfurfural
(2), 2,5-dimethylfuran (6), bis(5-methylfurfuryl) ete
(7) dugc st dung lam nhién liéu hoac phu gia nhién
liéu. Cac hgp chat nhu axit 2,5-furandicarboxylic (3),
2,5-bishydroxymethylfuran (5) dugc dung lam céc
monomer dé téng hgp céac polime. Ngoai ra, cac hop chéat
khac dung trong nganh céng nghiép dugc pham.
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Hinh 2.5: Céc hudng chuyén héa tir HMF

3. CHUYEN HOA HMF THANH NHIEN LIEU VA PHU
GIA NHIEN LIEU

3.1. Chuyén héa HMF thanh nhién liéu

bi tu HMF, thuc hién phdn Gng ete hoa
nhém hydroxymethyl theo ti 1é mol 1:1 thu duogc
5-alkoxymethylfurfural, con néu thuc hién phan tng ete
hoa HMF véi xtc tac Pt/C thi thu dugc bis(5-furfurylmethyl)
ete. So d6 cac phan tng dugc trinh bay trong hinh sau:

|
0.

HMF

q q it
kﬁm o RO o
\J \/ \/

bis(S-furfurylmethyl) ete 5-alkoxymethylfurfural

Hinh 3.1: Mgt s6'chat héa hoc Iam nhién liéu chuyén héa tir HMF

Trong phan (ng téng hgp bis(5-furfurylmethyl) ete,
xtc tac di thé Pt/C da dugc st dung dé chuyén hoa truc
ti€p HMF. Tuy nhién, phan Gng c6 thé gian tiép di tur céac
hexose qua hai giai doan dé téng hop bis(5-furfurylmethyl)
ete. Néu di ti fructose thi phan ting xay ra trong dung moi
ion 1dng, con néu di ti glucose thi phai trai qua qua trinh
isomer hoa dé tao fructose roi méi tach nudc dé téng hop
HMF, tir d6 t6ng hop bis(5-furfurylmethyl) ete. Phan ting di
tur glucose sirdung hén hgp xuc tac Sn-beta zeolite tron lan
véi Amberlyst, trong dé Sn-beta zeolite dugc st dung lam
xUc tac cho giai doan isomer hoa va Amberlyst lam xuc tac
cho giai doan tach nuéc hexose tao HMF va ether héa.

Ca hai san phdm trén déu dugc st dung lam nhién liéu
Idng c6 nhiét tri cao.

* Chuyén héa HMF thanh phu gia nhién liéu:

TU HMF cling c6 thé tng hgp phu gia nhién liéu. Hop
chét dimethylfural (DMF) 1a mét hoa chat dién hinh trong
viéc dugc st dung lam phu gia nhién liéu chat luong cao,
dugc cho vao trong xang gidng nhu etanol sinh hoc.

Qua trinh chuyén héa HMF thanh DMF str dung chat
xuc tac nickel - carbon, qua nhiéu giai doan, dau tién la giai
doan hydro héa nhém aldehyde cia HMF dé tao thanh
2,5-bishydroxymethylfuran (BHMF) va sau d6 chuyén déi
BHMF thanh 5-methylfurfurylalcohol (MFA), sau d6 chuyén
héa ti€p thanh DMF. Phan (ng phu bao gém sy hinh
thanh 2,5-dihydroxymethyltetrahydrofuran (DHMTHF) va
2,5-dimethyltetrahydrofuran (DMTHF). S¢ d6 téng hop
dugc trinh bay trong hinh sau:
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Hinh 3.2: So dé chuyén héa HMF thanh DMF

3.2. Chuyén héa HMF thanh nhién liéu diesel sinh hoc

Bi tr HMF, ngoai nhimng phan ting téng hop giltnguyén
vong fural con ¢6 hudng t8ng hop pha vé mach vong dé
tao ra cac ankan cao dang lédng C9, C12 va C15 dung lam
nhién liéu diesel sinh hoc. Phan (ing téng hgp cac ankan
di tir nguyén liéu ban dau la cellulose, qua chat trung gian
HMF, sau d6 tir HMF va acetone theo céc ti 1é khac nhau
téng hop ra cac ankan 16ng.

3.2.1.T6ng hop CH,,

Trong phan ting téng hop CH,,, HMF va acetone dugc
tron l1an véi nhau theo ti 1&é mol 1:1. Phan Ung tri qua giai
doan aldol héa - crotone hoa gitta nhém —CHO ctia HMF véi
CH,COCH, taora san pham trung gian (1), sau dé hidro héa
san pham (1) thanh hgp chat no tuong Ung, réi tur d6 tach
nudc dong thai véi hidro hoda trén hdn hop xuc tac axit -
kim loai taora CH,..

oH ‘o o o
© +CH;COCH; .
Ny
HMF

hylingmm{ +4H/KL

P N N LN ;_;jw
Hinh 3.3: So dé téng hop C,H,,

3.2.2.Téng hop C H,,

Bi ti HMF, thuc hién phan ng hidro héa chon loc dé

chuyén héa vong fural thanh tetrahydrofural, véi muc dich
gitt lai nhém chiic -CHO, nhém tac gia thu dugc san phdm

(2) (Hinh 3. 4)
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Hinh 3.4: So' dé téng hop C,_H.
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Trong giai doan tiép theo, nhom téc gia tién hanh phan
ing aldol hoa trong dung méi kiém dé néi 2 phan t (2) véi
nhau tao sdn pham aldol héa. Sau d6, san pham aldol héa
dugc dem hidro héa réi tach nudc dé thu dugc sdn pham
cudi cuing la alkan long C,_H

3.2.3.T6ng hop C;s .

Trong phan tng téng hop C, H,,, HMF va acetone dugc
tron lan véi nhau theo ti 1&€ mol 2:1. Phan Ung trai qua giai
doan aldol héa - crotone héa gilta nhém -CHO cia HMF
v6i CH,COCH, tao ra san pham trung gian (1), sau d6 thuc
hién phan (ng hidro héa sdn phdm (2) thanh hgp chat no
tuong Ung, réi tir d6 tach nudc déng thai vai hidro héa trén

12 °26°

KHOA HOC CONG NGHE

S6 08/2023

hén hop xdc tac axit - kim loai tao ra C, .H,,. So d6 téng hop
dugc trinh bay trong Hinh 3.5.

o

v + CHyCOCH/OH" JL\/\Q)

®

CisHz)

Hinh 3.5: Sodé tong hop C,.H.

157732

4, KET LUAN

Trong pham vi bai béo nay, nhém tac gia da téng hop
dugc cac phuong phap chuyén hoa 5-HMF thanh cac san
pham nhién liéu va phu gia nhién liéu cho GTVT:

- Chuyén héa HMF thanh DMF (dimethylfural) dugc su
dung lam phu gia nhién liéu chat luong cao dé san xuat
xdng sinh hoc;

- Chuyén hoéa HMF thanh bis(5-furfurylmethyl) ete
dugc st dung lam nhién liéu Idng cé nhiét tri cao;

- Chuyén héa HMF thanh 5-alkoxymethylfurfural dugc
st dung lam nhién liéu 1dng c6 nhiét tri cao;

- Chuyén héa HMF thanh alkan cao dang léng CH,,
dugc st dung lam nhién liéu diesel sinh hoc thay thé cho
diesel truyén théng san xuat tir dau mo;

- Chuyén hoa HMF thanh alkan cao dang long C H,,,
dugc st dung lam nhién liéu diesel sinh hoc thay thé cho
diesel truyén théng san xuat tir dau mo;

- Chuyén hoa HMF thanh alkan cao dang long C, H.,,
dugc st dung lam nhién liéu diesel sinh hoc thay thé cho
diesel truyén théng san xuat ti dau mo.
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ABSTRACT: Proton Exchange Membrane fuel cells
(PEMFCs) involve converting the chemical energy
stored in fuel cells to electrical energy with minimal
or no pollution. It can reduce energy usage and
dependence on conventional fuels like fossils. During
the last few years, a great effort has been made in
the field of Proton Exchange Membrane fuel cell
technology. Many challenges must be overcome
for commercializing fuel cells for fraditional energy
systems, regardless of the promising achievements
and reasonable prospects of PEMFCs, especially
for automobile applications. An effective PEMFC
for automobile application must exhibit high proton
conductivity, good mechanical and thermal stability,
low electro-osmotic drag coefficient, and, most
importantly, low cost. In this review article, recent
developments in PEMFC for automobiles by the
number of researchers and the importance of it
shortly have been elicited to find out the technology
solves the problems of applying PEMFC worldwide.

KEYWORDS: Energy storage, energy management
strategy, water management, flow-field optimization;
polarization performance.

1. INTRODUCTION

The energy crisis and environmental pollution,
particularly in large cities, are significant challenges for
Vietnam and countries worldwide. Exhaust emissions from
motorvehiclesaretheleading cause oftheabovementioned
issues. The proposed emission reforms, Euro 7, would apply
to all new cars and vans sold in the EU from July 2025 to
trucks two years later. They set out maximum emissions
limits for health-harmful pollutants like nitrogen oxides
(NOx) and particulate matter (PM) that plague air quality in
many European cities.
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Currently, many countries are interested in and
prioritize the development of electric vehicles (EVs) instead
of traditional internal combustion engines (ICEs) due to
their low emissions and energy saving. The annual progress
on the transition to electric vehicles (EVs) is evaluated in this
briefing at the international, regional, and national levels.
As shown in [1], EV sales reached a new high of 6.9 million
globally in 2021, up 107% from the previous year. For the
first time since 2012, EV sales worldwide doubled in a single
year. Light-duty vehicles (LDVs) comprised 98% of the sold
vehicles, while heavy-duty vehicles (HDVs) comprised
2%. (HDVs). 18.6 million EVs had been sold globally as of
2021, a 58% increase from the end of 2020. 95% of these
vehicles were LDVs and 5% were HDVs. The average global
percentage of electric cars in new vehicle sales increased
from 4.2% in 2020 to 8.3% in 2021.

A promising research direction with high potential
for applications that scientists have developed is using
a fuel cell. This device directly converts chemical energy
into electricity through an electrochemical PEMFC with
advantages such as high efficiency, fast response rate, and
zero pollution [2,3]. Thus, it has been applied in new energy
vehicles, portable power sources, distributed power plants,
etc, with a bright future in transportation, conveyance
and communication [4]. As an automotive power source,
PEMFC can start and respond quickly at a relatively low
temperature, it is environmentally friendly and the fuel is
also renewable. As a result, PEMFC is considered to be an
up-and-coming power source for zero-emission cars [3].

However, the application of fuel cells also has many
limitations related to efficiency, capacity, hydrogen
storage, and cost. These related issues have recently been
interesting and studied by scientists worldwide.

2. FUNDAMENTAL OPERATION OF FUEL CELL
SYSTEMS

2.1. Proton exchange membrane fuel cell operation

Proton exchange membrane fuel cells produce
electricity by an electrochemical reaction in which oxygen



0, fromthe airand hydrogen-rich fuel (H,) combinetoform
water. The 0, or air continuously passes over the cathode,
and the H, passes over the anode to generate electricity,
by-product heat, and water [5-6]. The cathode flooding
with H_/air improves the O, mass transfer resistance in the
electrode, and the degrees of hysteresis in the polarization
and power density with H_/air become worse than those
with H/O,. O, is transported across the cathode gas
diffusion layer (GDL) by a combination of pressure-driven
convection through the porous GDL and concentration-
driven diffusion. Because the vapor in the cathode gas flow
channel is saturated with water vapor, additional water
produced at the cathode must be immediately condensed.
When oxygen is consumed at the cathode catalyst layer, the
total pressure is reduced due to the reduction in the total
number of moles in the vapor. At the center of the PEMFC
is the membrane electrode assembly, which is typically
sandwiched by two flow field plates that are often mirrored
to make a bipolar plate when cells are stacked in series
for greater voltages. The membrane electrode assembly
comprises a proton exchange membrane, catalyst, and
gas diffusion layers (GDL). Typically, these components are
fabricated individually and then pressed together at high
temperatures and pressures [7].

2.2. Fuel cell classification

Although there are various types of fuel cells, the
main differences tend to be in the materials of the various
components. The flow field plates are normally fabricated
from porous materials like carbon graphite, metal, or
ceramic. The GDL is an electrical conductor transporting
electrons to and from the catalyst layer. Typically, GDLs are
constructed from porous carbon paper or carbon cloth
with a small thickness. The catalyst layer directly interacts
with the membrane and the gas diffusion layer. The catalyst
material primarily depends on the temperature operation
of the fuel cell. Low-temperature cells require effective
catalysts such as platinum; however, common metals such
as nickel can be used when the fuel cell operates at high
temperatures.

Leaving aside practical issues such as manufacturing
and materials costs, the two fundamental technical
problems with fuel cells are the slow reaction rate, leading
to low power density and hydrogen is not readily available
fuel [8]. Consequently, various fuel cell types have been
developed to solve these problems. The five classes of the
fuel cell are the following [9-10]:

1) Proton Exchange Membrane Fuel Cell: The electrolyte
is an ion conduction polymer; it works at low temperatures,
which has the advantage that a PEMFC can start quickly.
The best catalyst for both the anode and the cathode is
platinum. The platinum catalyst is formed into very small
particles on the surface of somewhat larger particles
of finely divided carbon powders [8]. In the operation
of PEMFC, water management plays an important role
because too much water at any location causes a blockage
of the electrochemical reaction site (i.e,, flooding) and too
little water causes the membrane to be very resistant.
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2) Alkaline Electrolyte Fuel Cell (AFC): Alkaline fuel cells
have an alkaline electrolyte, commonly a liquid such as
Potassium Hydroxide. In the operation of an AFC, hydroxide
ions (OH) transfer from the cathode to the anode. The
theoretical efficiency of AFC is better than that of PEMFC.
There are both low-temperature and high-temperature AFC.
Low-temperature AFC normally operates at temperatures
as low as 25°C up to 75°C. High-temperature AFC's operate
at 100°C to 2500°C. A wide spectrum of catalysts, such as Ni
and Ag, are used in AFC. The fuel is limited to non-reactive
constituents except for hydrogen.

3) Solid Oxide Fuel Cell (SOFC): SOFCs were being
developed for operation primarily in the temperature range
of 650°C to 1000°C. Yttria-doped zirconia remains the most
widely used material for the electrolyte in SOFCs because
of its sufficient ionic conductivity, chemical stability,
and mechanical strength. Typical Ni-YSZ cermets are the
most commonly used anode materials, and conducting
perovskites such as lanthanum manganite (LaMnO,) are
the preferred cathode materials for SOFCs.

4) Phosphoric Acid Fuel Cell (PAFC): The electrolyte
primarily includes phosphoric acid (H,PO,), which is a
proton conductor; thus, the protons migrate from the
anode to the cathode while the electrons migrate through
an external circuit [20]. The operating temperature of the
PAFC is normally between 150°C and 200°C. The anode and
the cathode normally are made of polytetrafluoroethylene-
bound Pt black.

5) Molten Carbone Fuel Cell (MCFC): The electrolyte
typically comprises a combination of alkali (Na and K)
carbonates retained in a ceramic matrix of LiAlO,. The cell
operation temperature ranges from 600°C to 700°C to keep
the alkali carbonates in a highly conductive molten salt
form, the carbonate ions providing ionic conduction. In
molten Carbone fuel cells, the anode is typically made from
Ni, and the cathode is made from nickel oxide.

3. FLOW-FIELD DESIGN FOR FUEL CELL
PERFORMANCE ENHANCEMENT

PEMFC flow field designs include single straight,
parallel, serpentine, interdigitated, pin, spiral, cylindrical,
radial, naturally inspired, square tubular, and fractal. The
design of the flow field significantly affects the performance
of a PEMFC, which has resulted in several modifications to
improve its performance. This article compares the efficacy
of PEMFC to conventional flow field designs, modified flow
field designs, hybrid flow field designs and new flow field
designs.

The fuel cells’ most prevalent flow field channel
patterns are parallel and serpentine [11]. Due to the
irregular distribution of the reactant, it has been reported
that parallel flow fields are less efficient than serpentine
flow fields. This is despite parallel flow fields being simple
and having low production costs. Uneven distribution of
the reactant frequently produces localized heated spots.
In addition, it is documented that parallel flow fields can
cause flooding in cells, especially under the ribcage, where
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the pressure is lowest [12]. Nevertheless, parallel flow
channels have a small pressure decrease. In contrast to
parallel flow fields, serpentine flow field channels have a
greater pressure drop, which increases reaction activity
and enhances the migration of the reactant to the GDL
at the expense of additional parasitic pumping power.
In addition, the design of this channel improves water
removal by increasing the pressure drop of the cell and
decreasing the influence of flooding. Several research
investigations have altered the size and pattern of parallel
flow fields in an effort to improve reactant distribution
uniformity [13].

Serpentine flow-field classification is based on their
channel numbers or the number of parallel channels that
trace a common serpentine pathway. Modeling studies
examining the effect of channel numberhave demonstrated
that the current density, temperature and produced
water tend to become more uniform as the number of
channels increases [14]. Simulations of computational fluid
dynamics (CFD) imply that double-channel serpentine
produces a more uniform distribution of liquid water than
single-channel serpentine [15]. In contrast, Limjeerajarus
et al. and Wang et al. found that, for a small PEMFC, the
single-channel serpentine flow field provides better water
uniformity and related cell performance, attributable to
the larger pressure drop caused by its longer path length,
resulting in improved water removal [16].

Nguyen [17] initially proposed the interdigitated
flow field channel to enhance the transmission of liquid
water out of the gas diffusion layer. Convection forces the
reactant from the channel to the GDL in an interdigitated
flow channel, enhancing the reactant transport and water
removal [18]. Hu et al. [19] evaluated how the design of the
interdigitated flow field affected the efficacy of PEMFCs.
Compared to linear flow, the interdigitated cathode
side in the flow field design decreased the liquid water
concentration and increased the oxygen concentration
in the gas diffusion layer. According to Yi et al. [20], who
studied the effect of various flow channel designs on the
performance of PEM fuel cells, the interdigitated design is
advantageous because it increases reaction activity and
enhances the cell's performance. Contrary to diffusion,
the convection process is significantly more effective at
overcoming the waterinundation effect; thus, interdigitated
PEMFCs perform better than straight-channel PEMFCs.
According to Manso et al. [21], a disadvantage of the
interdigitated flow field configuration is the higher energy
consumption to pump the gas, which increases the power
required to supply the reactants in their respective flow
channels and thus decreases the system’s overall efficiency.

Numerous cross-sectional forms have been proposed
and investigated, including rectangles, trapezoids,
parallelograms, and triangles [22-23]. The molar
concentration distribution of oxygen in an M-like channel
at the interface between the CL and cathode GDL was more
significant and more uniform than that in a traditional
parallel channel, according to another study by Yang et

56

al. [24]. As a result, more reactants may participate in the
CL's electrochemical reaction, enhancing the PEMFC's
effectiveness. Comparative studies of the impact of square
chordal, square peripheral, circular chordal, and circular
peripheral on fuel cell performance were conducted by
Yuan et al. [25]. The findings demonstrated that the square
peripheral with a counter-flow pattern produced a greater
fuel cell performance compared to the other designs.

There has also been a discussion on the flow channel's
form. An essential method for structurally optimizing the
parallel flow field is the design of the tapered flow field [26].
The drainage performance and limiting current density,
which significantly impacts PEMFC performance, may be
improved thanks to the tapered channel features [27, 28].
In a PEMFC with a tapered flow field design, reaction gas
transport, and fuel cell performance were explored by Liu et
al. [53]. The study demonstrated that the reaction gas in the
tapered flow field may be accelerated and driven into the
GDL to boost the electrochemical reaction and, as a result,
improve the performance of the fuel cell. A tapered flow
field with a height or breadth of taper ratio was proposed
by Yan et al. [30]. The fuel speed increased due to the flow
area along the flow field contracting, which improved fuel
transport through the porous layer and enhanced fuel
cell performance at high current densities. In the present
work [31], we built a three-dimensional multiphase fuel
cell model to numerically analyze how the tapered flow
field affects the internal physicochemical process and the
overall functionality of the cell.

4. CONCLUSION

In conclusion, with the limitations of internal
combustion engine vehicles and electric vehicles, fuel cell
vehicles will be one of the solutions to solve this problem.
However, the development of fuel cell vehicles is limited
due to the cost of manufacturing, infrastructure and power
source control technology. This research reviews the effects
of flow field designs on water management and fuel cell
operation characteristics. Consequently, the various
configurations of flow fields were conducted to find the
best flow field design to enhance the fuel cell performance
based on both simulation and experiment.
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Hiéu chinh gia tri d3u vao cho tinh dao ddng xoan tu do
hé truc chinh dung ddng co may chinh diesel tau bién
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TOM TAT: Tinh dao déng xodn tu do (FTVC) xac dinh
tan sé riéng cho co hé dao déng xodn - Hé déng luc
chinh (MPP) diesel tau bién (MDE). Vong quay céng
hudng dau tien nO1 (v/p) dung dé xac dinh ving cdm
khai thac, d&c biét 1a co s& dé xac dinh ché d6 vong
quay chdn doan su khéng chay frong cac xy-lanh.
Mé-men quan tinh khéi lugng (MMQTKL) chan vit
c6 sai s6 lon din dén su khac biét 1on gida két qua
tinh va gia tri do tfai thd nghiém duong dai. Bai bao
dé cap dén xay dung mé hinh toan hdi quy cho hiéu
chinh gid tri MMQTKL chan vit (J,, kgm?) theo s&
lieu do. Nghién clu mé phdng trén LabView ap dung
cho tau container (Han Quéc) dung MDE dang MAN-
B&W 6G7OME-C9.2.

TU KHOA: Dao déng xoan tu do, hé truc chinh diesel
tau bién, hiéu chinh mé-men quan tinh chan vit.

ABSTRACT: Freedom torsional vibration calculation
(FTVC) defines natural frequencies of the torsional
vibration's system on the main propulsion plant
(MPP) using the marine diesel engine (MDE). The first,
lowest free revoluton nO1 (rpm) is used to determe
an avariable bared speed zone and is expercial
important for making the diagnostic speeds of the
misfiring in cylinders. The mass-inertial moment of
the propuller (J.) varies in a wid range and leads fo be
big diference between results of FTVC and tosional
vibration measurement (TVM) in the sea-trial's tests.
The paper made a resgressive model for corecting
the Jp on the base of TVM results and verified to
a container ship (South Korea) using the MDE type
MAN-B&W 6G70 ME-C9.2 and simulation coding in
LabView.

KEYWORDS: Freedom torsional vibrations, main
propulsion plant using marine diesel engine, corecting

the propelle's mass- inertial moment.

1.DAT VAN DE
Dao déng xoan (TVs, torsional vibrations) trén hé truc
chinh (MPP) rat nguy hiém, bat budc khi thiét k& dong mai
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hodc khi hoan cai mét trong cac thanh phan ctia dudng truc
tau bién phai thuc hién tinh TVs (TVC, torsional vibration
calculation) cling nhu do (TVM) thdr nghiém dudng dai dé
kiém ching [4]. Trong qua trinh tinh TVC, bai toan FTVC dé
tinh cac tan sé riéng va tuang Ung vdi tiing tan sé (mode)
la vector dang dao dong tu do. Pau vao cho FTVC la tap
di liéu MMQTKL J, i=1..n, v6i n - 56 lugng khéi lugng rgi
rac (hay goi la bac tu do) clia mé hinh; cac hé sé cling xoédn
(HSCX) C, ., - lién két gitfa khéi lugng thii va i+1. V&i cong
nghé mo6 phéng 3D va phuong phap tinh toan hién dai,
viéc tinh toan cac hé s6 MMQTKL va HSCX c6 d6 chinh xac
cao, trtr MMQTKL clia chan vit vi gia tri nay c6 thém thanh
phan nudc kém J, ctia MMQTKL chan vit. Thanh phan nay
6 gia tri trong pham vi rong: Jo=hoat oy Jow = (0,20-0,35)
J,, v6iJ,, - MMQTKL cla chan vit quay trong khong khi.

Dung két qua FTVC dé gidi bai toan tinh dao dong
cudng buc [1,4] cing nhu lua chon ché d6 chan doan trang
thai khéng chay clia cac xy-lanh [3]. Do vay, khi c6 sy sai
khéc gitta FTVC va TVM, yéu cau phai tinh lai bai toan FTVC
vGi su hiéu chinh dau vao can thiét, ma dau tién can chay
dén gia tri MMQTKL ctia chan vit. D6 la muc dich dat t&i cta
bai bao nay.

2 PHUONG PHAP NGHIEN CUU

2.1.Tu ddng tinh dao déng xoan tu do

Dao déng xoén tu do (FTV) dugc tinh bang phan mém
chuyén dung, st dung ngén nglr bac cao phu hgp, thuan
tién cho lap trinh va st dung, vi du MATLAB hoac LabView.
Hién nay, m6-dun phan mém cho FTVC dua ra dé chinh xac
cao, giao dién truc quan da dugc nhém tac gia ctia Viet Nam
xay dung [4, 6] cho phép tu dong tinh tan s6 riéng W, [rad/s]
(vong quay tuong tng n, (v/p)) va cac vector dang dao
dong a, vdij=1,2va 3 - ba tan s6 riéng dau tién. Trong cong
trinh nghién ctu nay, cac tac gid da s dung mé-dun tinh
tu dong FTV clia phan mém tu déng tinh dao dong xoan
(SATVC) do GS.TSKH. Bé Buic Luu va cac cdng su xay dung.

2.2, Xac dinh vong quay cdng huéng tu TVM

Tu két qua TVC, Hoi dong thir nghiém ban giao tau (thir
nghiém dudng dai) lua chon ving van hanh can luu tam
dén kha nang xuat hién cong hudng. Véi két qua tinh toan,
gia thiét w,, (rad/s) tinh dugc, tuong Ung véin = 30w, /n=
9,5493 w,, (v/p), chuing ta c6 gia tri vong quay cong hudng



cla MDEvéizxy-lanhsélan  =n_/z (& chédd Normal - tat
ca cac xy-lanh lam viéc binh thudng.

MPa USX tai cong huéug, n =36 vip Trich 10 chu ky lap
100

gqtk: 0 - 360 deg

Hinh 2.1: Két qua TVM tir thi tau duéng dai, tai ché dé vong quay
déng con=36 rpm [3, 8]

Bién d6 ctia tin hiéu dao déng xoan gan céng hudng
rat 1én va I6n nhat tai gid tri cong hudng.

Mét diém can luu y: D6 véi MDE la diesel hai ky cong
sudt I6n, do dao déng xoan 16n tai ché dé cong hudng sé
dan dén vi tri cGia cac khuyu truc dao dong manh va hau
qua la goc phun sém hén hgp nhién liéu-khéng khi vao xy-
lanh cling dao déng manh.

Tl @6 ta thay ngoai bién do TVs rat Ién con ¢é hién tugng
dao déng bién dé manh (khéng 8n dinh vé pha) gitia cac chu
ky. Do vay, xac dinh vong quay cong hudng can so sanh cac
tin hiéuTVs trong moét s6 chu ky do, tai cing ché dé.

D6i véi trudng hop nghién cdu, tau container ding
MDE hang MAN-B&W 6G70ME-C9.2, tai vong quay do
khodng n = 36 v/p, TVs la 16n nhat, song lai mat én dinh
nhat (Hinh 3.1) [3, 8]. Nhu vdy, vong quay cdng hudng clia
dong co véi z = 6 xy-lanh sé la n,, =6%36 =216 (v/p), khac
50 vGi vong quay cdng hudng mode-1 trong FTVC ban dau,
Ny, c = 205,7 (v/p), khac biét khodng 10,3 (v/p).

2.3. Hiéu chinh MMQTKL theo két qua TVM

Trudc tién, chung ta tim hiéu nguyén nhan dan dén sai
khac gilta cac gia tri tan sé dao dong riéng trong tinh toan
va gia tri thuc té thu dugc tir phan tich két qua do thuc té
khi tau thtr nghiém dudng dai.

* Sai léch giita két qua cia FTVC va TVM

- Sai sé trong tinh dao déng xodn tu do:

Sai s6 dang nay phu thuéc vao moé hinh héa co hé
thuc té chiu xoadn (hé déng luc chinh) véi mé hinh toan cé
n-khoi lugng tap trung. S6 luogng n thudng I6n, n =10, khi
sO xy-lanh ctia dong co z > 6. Véi n ti€p nhan nhu trén, sai
s6 dang nay cla tan s6 riéng dau tién thudng khong vuot
qua 1% [5]. Tuy nhién, viéc ti€p nhan mot mé hinh cu thé
VvGi n - khéi lugng tap trung dugc xem la du tin cdy, khi dé
sai s6 con lai sé gobm: (1) - Sai s6 gilra cac gia tri thuc té cla
MMQTKL va hé sé ciing xodn clia co hé va cac gia tri tinh
toan dé dua vao cho FTVC; (2) - Sai s6 tU phuong phép va
tinh todn lam tron.

Nhu phan dat van dé da giai thich: Cac thong s6 hinh
hoc clia cac chi tiét trong hé truc chinh nhu MMQTKL ciing
nhu dé ciing xoan déu dugc xac dinh rat chinh xac. Nguén
sai s6 (1) néu trén sé tap trung vao sai s6 do MMQTKL cua
chan vit trong qua trinh FTVC.

Sai s6 do nguyén nhan (2) dugc thé hién: Phuong phap
luan cho phép bo qua hé sé can khi FTVC va tinh gan ddng
nghiém riéng cta phuong trinh da thiic dac trung. Kinh
nghiém thuc té chira, khi co hé c6 can nhé, tan sé riéng clia
co hé khéng can va tan s6 riéng cla co hé can dugc coi la
nhu nhau. Tuy nhién, day c6 thé sé la mdt nguyén nhan dé
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chdng ta kiém chiing sau khi tinh nghiém ti do dac thuc
t&. Ngoai ra, vdi phat trién phuong phap gidi tich ma tran va
phan mém chuyén dung nhu MatLab va LabView, ching ta
hoan toan tin tudng do chinh xac ctia phuong phap tinh va
c6ng cu tinh rat cao. TU ly do trén, c6 thé khang dinh la sai
6 ti nguyén nhan (2) c6 thé dugc bod qua.

- Xdc dinh sai léch MMQTKL chdn vit trong FTVC:

Déxac dinh gia triMMQTKL chan vit (J kg.m?)theosé liéu
tinh dugc ti TVM, ta sé thiét Iap ham phu thudc ) —f( o, M)
dé n,, ,, - vong quay cdng hudng do thuc té. Phu’ong phép
luan dugc thuc hién theo bai todn ngugc: xay dung moé hinh
toan hoi quy dé xac dinh vong quay cong hudng tinh toan

n,, . (v/p) theo céac gié tri dau vao J_ thay ddi trong pham vi
nghién ctu véi gia tri tinh toan ban dau J, » Théng thudng, ta
tim dang mé hinh héi quy tuyén tinh (da thUC bac nhat):

o1c—a+kap—kJ (1)

Céchéséa b duoc tim ti d@ liéu thu dugc theo ké
hoach m6 phong bang phuong phap binh phucng nho
nhat cac sai s6 0.

* Ldp k& hoach thi nghiém sé (mé phéng):

Tai lan tinh ban dau véi J_, ta thu dugc n, (1). Lap
bang ké hoach mé phéng sé (Bdng 2.1).
Bidng 2.1. K€ hoach thi nghiém

Ne 1 2 3 4 5

kK |k |k | k | k| k
Ko | 1) | B2 | H3) | 1@ | 1)
norc | noi(1) | noi(2) | noi(3) | noi(4) | nor(5)

* Xdc dinh cdc hé s6 cho mé hinh (1)
Theo phuong phap binh phuang nho nhat céc sai s6,
ta thu duogc:

Danh gia do tin cdy ctia md hinh (1) theo tiéu chuan
théng ké Fisher [1] nhu sau:

Gia tri vong quay tinh theo mé hinh (1) dugc ky hiéu
n,, (M) tailan quan sat m, m=1..5. Ta tinh cac sai s6 téng (TSE):

S

TSE:Z[ o (M) =N, ]

- 3)
ny, = gznm.c(m);ur =4
Sai s6 md hinh (MSE):

2

MSE = 3" [y, , (m) =gy ()] ; @

m=1

n.=2

Va sai s6 du (nhiéu, RSE)
MSE = Z Ny, (M) — nmc(m)] 5)
RSE =TSE —MSE; n, =2
Tinh gid tri Fisher:
_ RSE/n,
¢ MSE /n,
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Tra bang tinh gia tri Fisher ly thuyét:

F =Fy(u, v); B=1-a (7)

G d6, a -sai s6; B-do tin cay.

Ra quyét dinh mé hinh dat d6 tin cay B, néu: F_>F _ (8)

* Mé phéng kiém ching cho déi tuong:

Tu déng FTVC cho két qua, dugc chi ra tai Bdng 2.2.

Béng 2.2. Két qud mé phéng FTVC cho tau container

Ne 1 2 3 4 5
k 0,70 | 075 | 085 0,95 1,10

o

no.c
vip

124196 | 133067 | 150809 | 168552 | 177423

217,43 | 215,79 | 212,03 | 207,86 | 205,72

3. PHAN TiCH KET QUA VA THAO LUAN

Sau khi xur ly két qua theo co s& toan hoc néu trén va
dugc 1ap trinh trong LabView, ching ta thu dugc mé hinh
héi quy tuyén tinh: Ny c=24511-39,22 k 9)

V6i dé tin cay B = 99% (Hinh 3.1).

Gia thiét Nyy =216, nhuvay: 216 =245,11-39,22.k=k
=29,1/39,22 =0,74196

J opt = =0,7422*177423 = 131687,5 (kg.m?)

Trén Hinh 3.2 ta thay hai dudng d6 thi ctia cac dir liéu
ban dau (tinh tir FTVC, dudng nét dut 1) va tinh theo mo
hinh (dudng vach lién 2) kha trung khép 1én nhau. Biéu d6
chiing td mé hinh héi quy cé d6 tin céy cao.

Comparation Graph b/w Initial and Model Curves

24511 214
S
g
S, 210
(Confidence) -
nE
2 206-
B L I
2 0675 07 0725 075 0775 08 0825 085 0875 09 0925 095 0975 1
k

6456

JF0.99;2: 2) = 99.00; F0.95; 2 2) = 1900 ajun ciy
Hinh 3.1: Két qud mé6 hinh héa n,, . = f(k)
cho tau container nghién cuu
nfi(pm)®  nf2(pm)*  nf3(rpm)*
216.06 252.63 1215
wi(rad/s)* w2(rad/s)*  w3(rad/s)"
MV mode Number of Masses 22.626 26.46 127.22

MV _00¢-300¢- 12
FTV FOR MPP ON THE MV-XXX-XXX-XXX(HAN QUOQ)-V2

DYNAMIC FTV MODEL FORMS OF NODES

1D/ DESCR] J(kgm2) C(Nm/rad) | sTT [Form@, 1| FormG,2) |-
1] 16800.0 | 0.000 0.00E+0 B [23.78008| -7.44376
6789.0 |111.111 9.00E+6 2 |1.05602 | 0.98167
3 42716.0 | 0.269 3.72E+9 3 [1.00000 | 1.00000
4 42716.0 0312 321E+9 4 092820 | 1.01018
5 42716.0 | 0.309 3.24E+9 5 |0.85081 | 1.00946
3 42716.0 0317 315E+9 6 | 076553 | 0.99792
7 42716.0 [0.310 3.23E49 7067694 | 0.97644
8 42716.0 | 0.299 334E+9 8 | 058706 | 0.94628
9 133220 [0.225 4.44E+9 9 051654 | 091682
10 15608.1 | 0.150 6.67E+9 10 | 0.46900 0.89522
1 962.8 | 11.005 90.87E+6 11 |-3.06011 -0.84803
12 131683.2[ 5.247 190.60E+6 | 12 |-4.73472| -1.67395

Hinh 3.2: Két qud FTVC d3 hiéu chinh

Thuc hién FTVC dé kiém tra: J ot =131687,5 (kg.m?) thu
dugc: Ny, = 216,06 (v/p) nhutren Hinh 3.2.

Trén Hinh 3.2 dua ra bang két qua tinh ba tan sé riéng
dau tién va cac vector dang tuang ung véi hai tan so riéng
ban dau. Tan s6 riéng dau tién thu dugc sau khi hiéu chinh
MMQTKL ctia chan vit theo cong thiic (9) chiing t6 két qua
m& phdng va qua trinh FTVC |a hoan toan tin cay.

TU phuong trinh tuyén tinh (1) va (9), gia thiét gia tri
vong quay mode-1 tinh toan va do thuc nghiém bang
nhau, khi d6 hé sé diéu chinh k dat gia tri t6i uu, Koot

o0

kopt=c+d.an;c=-a/b;d =1/b. (10)
Ap dung cho tau dugc nghién cliu: ¢ = 6.2494; d = -

2.5497E-2.

4, KET LUAN

Nguyén nhan chinh dan dén su khac biét gilta cac gia
tri tan s6 dao ddng riéng khi tinh toan va th& nghiém do
dao déng xodn trong thit dudng dai la su xac dinh khong
chinh xdc MMQTKL chan vit. M6 hinh hé sé diéu chinh k,
hay mé hinh tuyén tinh xac dinh MMQTKL chan vit dugc chi
ra tai phuong trinh (1). K&t qua mé phdng sé ap dung cho
tau container dung MDE dang MAN-B&W 6G70ME-C9.2
dua ra mé hinh héi quy bac nhat gita vong quay cong
hudng mode-1 va hé sé diéu chinh k - MMQTKL chan vit
tai phuong trinh (9). D€ dat dugc vong quay cong hudng
mode-1 do dugc, hé s6 diéu chinh k t6i uu can tinh lai theo
céng thic (10) déi véi s6 liéu MMQTKL chan vit do hé so
cung cap J 0 = 177.423 kgm?. Gid tri MMQTKL chan vit tinh
chinh xac (mai) sé la: Jpopt: 131.688 kgm?.
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Tinh toan luc bé 1ai tau thdy bang phuong phap CFD

khi thay dai géc bé Iai

W TS. CO TAN ANH VO
Hoc vién Hang khéng Viét Nam
W TS. PHAM NGUYEN DANG KHOA
Trudng Dai hoc Giao théng van tai TP. H6 Chi Minh
B TS.NGUYEN THANH SON; GS.TS. PHAM KY QUANG"
Trudng Bai hoc Hang hadi Viét Nam
Email: “phamkyquang@vimaru.edu.vn

TOM TAT: Tu cdng thirc tinh gia tri luc bé lai tau thay
(R) da biét, viéc tinh todn gia tri R khi thay déi goc bé
i (a°) c6 thé thuc hién bang phuong phap khac nhau,
tuy thudc vao diéu kién, co sé dit liéu... Trong bai bao
nay, nhém tac giad dé xudt phuong phap tinh toan luc
bé lai R théng qua viéc mé phdng gia tri van t8c trung
binh (V) tai bé mat chuyén tiép cla chan vit va banh
l4i tau thdy theo CFD (déng luc hoc chat luu). Véi viéc
tinh todn Mé phdng st dung CFD, k&t qud cla bai
bao da duoc minh ching cu thé véi tau M/T AU LAC
VISION, trong 1t3i 13.034 DWT, s6 liéu déng dang tiéu
chuin Froude, hé sé déng dang k = 100.

TU KHOA: Luc bé lai tau thay, goc bé 1ai, van téc
trung binh, déng luc hoc chat luu.

ABSTRACT: From the known formula for calculating
the value of the ship's rudder force (R), calculating
the R-value when changing the steering angle can
be done by many different methods, depending on
the conditions, the basis data, etc... In this paper, the
authors propose a way to calculate the R-value by
simulating the distribution of average velocity (V, ) at
the transition surface between the propeller and the
rudder using the CFD (Computational fluid dynamics)
method. By simulation calculation method using
CFD, the results of the article have been explicitly
demonstrated with the M/T AU LAC VISION, DWT
of 13,034, according to Froude standard uniformity
data, k = 100.

KEYWORDS: The ship's rudder force, steering angle,
average speed, computational fluid dynamic (CFD).

1.CO SO LY THUYET VA GIGI HAN DIEU KIEN BIEN

Chu déng cong tac diéu déng tau khi hanh trinh trong
tinh huéng dac biét, lubng hep, cap va rdi cau, neo dau,
trdnh va... doi hoi sy quan hang hai nam viing nghiép vu
chuyén mén, mat khac can chu dong tim hiéu, nghién cdu

nam rd chuyén mon sau hon vé luc bé lai khi thay déi goc
bé 13i (dan dén thay d6i hudng chuyén dong) ctia méi con
tau ma sy quan dang diéu khién.

Dé g6p phan khai quéat héa quy trinh chung va minh
hoa van dé nghién cdu, bai bao thuc hién tinh toan moé
phoéng luc bé 1ai tau thay khi thay déi goc bé lai bang
phuong phéap CFD véi Flyent-Ansys: Ap dung cho bai toan
hai pha (pha nuéc va pha khi), m6 hinh dong chay r6i da
pha “Transition SST’, ky thuat gidi VOF (Volume of fluid).

Trén ca s& do, tinh toan cu thé véi déi tugng tau thuc
M/T AU LAC VISION, trong tai 13.034 DWT, dugc quy déi
theo tiéu chudn déng dang Froude, nhu sau:

V2
Foo=== 1
- M
(Lnugm)l'z _ (Lyg;)l : (2)
Vm V\‘

Vv L S,
Suyra: ==k va ===k

V. S,
F.=k’xF, Va M, =k'M,

= 3)

Trong do:

L - Chiéu dai than tau (m);

F,F_-Thitulucanh hudng cla tau thuc va tau mé hinh;

M, M_-Thity mé-men anh hudng cda tau thuc va tau
mo hinh;

g - Gia t6c trong trudng, g = 9,8 m/s2.

Hinh 1.1 m6 ta hinh dnh tau thuc M/T AU LACVISION va
tau mo hinh, hé s6 hinh hoc k = 100, d6ng dang theo tiéu
chuén Froude.

a) b)
Hinh 1.1: M/T AU LAC VISION véi: a) - Tau that;
b) - Tau mé hinh déng dang

Co sé ly thuyét:
Theo [1, 6], 4p dung cong thuc tinh lyc bé 13i R:
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R = 5775y V2 sinoc (4)

Trong do:

S,,- Dién tich tham chiéu banh l4i tau (theo hé so tau
M/T AU LACVISION, S,,= 16 m?);

V -Van téc dong chay bao va tinh todn cong thic (5).

V="+W (5)

Trong do:

V, - Van t6c thuc tuong Ung clia tau (da néu & trén);

V,, - Van t6c trung binh tai mat chuyén tiép ctia chan
vit va banh lai.

GiGi han diéu kién bién tinh toan:

- Khi xay dung quy trinh chung dé thuc hién tinh toan
mo phong lyc bé lai tau thiy da dugc tinh dén anh hudng
clia diéu kién vé dac tinh cula tau, tai trong cla tau, diéu
kién ngoai canh, két cdu va hinh dang tau.

- S8 liéu tir tau thuc M/T AU LAC VISION, khi tau dy tai
va sau khi quy d&i déng dang:

+Vong quay cla chan vit:

n,=90; 100; 110; 120; 130; 140; 150, (rpm).

+ GOc bé 1&i a® & mét sé vi tri chinh:

a®=0° 10% 20% 30°.

+ Van toc thuc tuong dng:

V,=45;5,0;5,5;6,0; 6,5 7,0; 7,5 (m/s).

2. XAY DUNG QUY TRINH TiNH TOAN MO PHONG
LUC BE LAI TAU THUY

T cong thic (4) va (5), d€ xac dinh luc bé 13i R, phai xac
dinh gia tri van toc trung binh V, théng qua tinh todn mé
phong bang CFD, véi quy trinh dugc xay dung badi 4 budc
theo Hinh 2.1.

Tir baitoan thuc té

U Budc 1

Xiy dung baitoannghién ciu

u Budc 2

V& mé hinh, chia hréi va diéu kién bién

U Buéce 3

Tinh todn mé phéng Vip bing CFD

Thay d6i V van:

'J' Buéc 4

Phin tich két qua (hidu chinh néu cin)

Hinh 2.1: Quy trinh tinh todn mé phdng vén téc trung binh V,,
bang CFD
- Budc 1: Khi xay dung mé hinh bai toan da si dung
phan mém chuyén dung Solidwork, day la phan thiét ké co
khi 3D, chay trén hé diéu hanh Windown. Véi tau M/T AU
LAC VISION, thuc hién lua chon s6 liéu déng dang va xay
dung ban vé 3D, vai ty s6 k = 100.

Y

Hinh 2.2: Két qua vé mé hinh va dang Iudi chia

- Budc 2: D€ vé mé hinh va chia lugi da st dung,
trién khai trén phan mém Workbench, véi may tinh céng
nghiép chuyén dung, c6 cdu hinh cao, nham tang d6 min
cla luéi cho pht hgp va d6 chinh xéac. K&t qua tinh toan
mo phéng nhan dugc 1,6 triéu 6 udi, dang ludi hinh tam
giac (Hinh 2.2).

- Budc 3: Tinh toan m6 phéng van téc V,, bang CFD,
dung ky thuat gidi VOF, lua chon (k - e) cho bai toadn hai
pha. Gid tri dau vao, theo diéu kién bién, gom van téc thuc
V, géc bé 1ai a° va vong quay n; dau ra la van téc trung
binhV,.

- Budc 4: Tur két qua budc 3, phan tich, danh gia két qua.
Tuy nhién, chuong trinh CFD véi Fluent - Ansys cé tinh chat
ban thuc nghiém, d6 chinh xac phu thuéc kha nhiéu moé
hinh héa bai toan thuc, trén co s& lua chon diéu kién bién
va mé hinh nghién ctiu cé thé hiéu chinh lai (néu can).

3. PHAN TiCH KET QUA TiNH TOAN MO PHONG

Hinh 3.1 mé ta két qua tinh toan mé phong gia tri van
téc docV,, tuong ting véi vong quay n, thay déi, dugc minh
hoa vdi hai trudng hop cu thé Ia n, = 90 rpm (vong quay
nhé nhat) va n, = 150 rpm (vong quay I6n nhat). Cac trudng
hop con lai thuc hién tuong tu.

1: Contours of Axial Veloaity_~ |

b)-n,=150rpm
Hinh 3.1: K&t qué tinh toan mé phdng vén téc trung binh V,:
a)n, =90 rpm; b) n, = 150 rpm.

Phan tich két qua tinh todn mé phong cua cac trudng
hop khi n, thay ddi, nhan xét rang: Van téc dugc phan bé
tap trung theo hudng doc truc tai bé mat chuyén tiép cta
chan vit va banh l4i, gia tri cu thé nay dugc thé hién tuong
Ung véi cOt mau bén canh ctia méi hinh.

Tu d6, tinh dugc gia tri van toc trung binh V,_ cla moi
trudng hgp vong quay chan vit va téng hap két qua tinh
toan cac trudng hop thé hién trong Bang 3.1.



Bang 3.1. Téng hop két qua tinh toan vén téc trung binh V,
khi vong quay chan vit n, thay doi

Stt Vong quay n, (rpm) VantécV, (m/s)
1 90 1,6
2 100 1,8
3 110 1,9
4 120 2,1
5 130 2,3
6 140 2,7
7 150 29

Mat khac, tur diéu kién bién da biét gia tri van toc thuc
cla tau V,, v6i két qua tai Bdng 3.1, két hgp cong thuic (5),
hoan toan tinh dugc gia tri van téc dong chay bao V thé
hién trong Bdng 3.2.

Bang 3.2. Téng hop két qua tinh toan vén téc V

Stt n, (rpm) V, (m/s) V., (m/s) V, (m/s)
1 90 4,5 1,6 6,1
2 100 5,0 1,8 6,8
3 110 55 1,9 74
4 120 6,0 2,1 8,1
5 130 6,5 2,3 8,8
6 140 7,0 2,7 9,7
7 150 7,5 2,9 10,4

Tu két qua trong Bdng 3.2, theo cong thuc s6 (4), thé
hién két qua tinh toan luc bé Iai R, khi thay déi géc a°, dua
ra chi tiét trong Bdng 3.3.

Béng 3.3. Téng hop két qua tinh todn lyc bé Idi R
khi thay déi géc o°, ung véi n, khac nhau

G6c bé 1ai, (a%)
nt'(rpm) 0° 10° 20° 30°
Luc bé I3i, R (N)
920 0 59,652 117,492 171,761
100 0 74,128 146,004 213,444
110 0 87,787 172,906 252,772
120 0 105,181 207,166 302,856
130 0 124,146 244,519 357,463
140 0 150,838 297,092 434,319
150 0 173,393 341,518 499,267

TU két qua trong Bdng 3.3, thuc hién xdy dung d6 thi
ma&i quan hé ba gia tri, gom: Luc bé 1ai R, goc bé lai o va
vong quay chan vit n_hién thi theo Hinh 3.2.

500000
400000
300000 l I
200000 I l I I l
100000 1 1 1 1 1 1 7 2
0 20
EY 100 o o . 10
130

140
150

0 10 20 30

Hinh 5. Db thimd ta mdi quan hé ba gid tri: Luc bé lai R, goc o va vong quay n,

Hinh 3.2: D4 thi mé t méi quan hé ba gia tri: Luc bé 13i R,
goca® va vong quay n,
T két qua trong Bdng 3.3 va Hinh 3.2, két luan rang:
- Khi cling gia tri vong quay chan vit n (vidun =110
rpm), véi goc a’ thay déi thi luc bé I4i R tang theo, cu thé:
Véia®=10° R=87,787 N; a°=20°% R= 172,906 N; a° =
30°% R=252,772 N.
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- Khi cuing gia tri goc bé lai (vi du a® = 20°), véi vong
quay n, thay d6i thi luc bé lai R téng theo, cu thé:

n = 90 rpm, R=59,652 N; n = 100 rpm,R=74,128 N; n,
=110rpm,R=87,787 N;

n = 120 rpm, R=105,181 N; n = 130 rpm, R = 124,146
N; n = 140 rpm, R= 150,838 N;

n = 150 rpm, R=173,393 N.

4, KET LUAN

Bai bdo da dua ra quy trinh chung tinh todn mé phéng
luc bé l3i tau thay bang phuong phap CFD, khi thay d&i goc
bé lai va vong quay chan vit va da tinh todn mé phéng cho
déi tugng cu thé la M/T AU LACVISION khi tau day tai @€ minh
chiing cho két qua nghién ctiu. T d6 nhan xét rang: D6 thi
mo td mGi quan hé ba yéu t6: Luc R, géc a® va vong quay chan
vit n, ludn c6 tinh chat tuyén tinh, tuc la luc bé I4i R lubn ty lé
thuan vai hai gia tri la géc a° va vong quay chan vit n..

Két qua nghién cliu gop phan giai thich ré han tinh én
dinh cdia tau khi thay déi hai gia tri la goc o® va vong quay n,,
dac biét khi tau hanh trinh véi van téc 16n va thay d6i goc bé lai
I6n. Cung véi dac diém ky thuat va diéu kién cu thé ctia méi tau
thay, sé gitp thuyén trudng, hoa tiéu dua ra phuong an diéu
déng tau hgp ly va an toan khi tau hanh trinh trong tinh huéng
kho khan, trong luéng hang hai, cap va rdi cau, neo dau...
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Anh huéng cla ché db cit

dén do 6n dinh cla hé thong gia cong

va chat lugng bé mat khi mai thép cé dd cing cao
bang da mai Boron Nitrit 1ap phuong

B TS. NGUYEN THI THU LE

Trudng Dai hoc Hang hdi Viét Nam
Email: lentt.vck@vimaru.edu.vn

TOM TAT: D6 nham bé& mat chi tiét 1a madt trong
nhing chi tiéu quan trong quyét dinh chat luong clda
chi tiét, dac biét 1a nhing chi tiét quan trong trong
ché tao may nhu truc, banh rdng... Trong gia céng cit
got, dac biét gia céng mai la nguyén céng gia céng
cudi cung cla chi tiét cdn lam ting dé béng hay 13
gidm gid tri d& nham bé mat. Mot trong nhing yéu 8
anh hudng nhiéu dén dé nham d6 1a dé rung déng
cla hé théng may - dao - db ga - chi tiét trong qua
trinh gia cédng. Nghia 13, trong qua trinh gia céng can
phai dam bao dé 8n dinh clda hé théng may - dao
- &b ga - chi tiét. Bai bao trinh bay phuong phap dé
danh gid dé én dinh théng qua dao déng cla hé
théng va nhiing két qua nghién cdu thuc nghiém voi
cac ché do cit khac nhau, xac dinh anh hudng cla
ché d6 cit dén dé nham bé mat khi gia céng tinh
thép Cri2MoV da qua nhiét luyén co6 dé cung cao
frén may mai phing s& dung da mai Boron Nitride
lap phuong. T& nhing két qua dé cé thé tién hanh
xac dinh madi lién hé gitra bién d6 dao déng va dé
nham bé mat, 1am can ct dé xac dinh duoc ché dé
cét t6i uu trong qua trinh gia cong Mai.

TU KHOA: Gia céng mai, d6 8n dinh, rung déng hé
théng, dé nham bé mat, ché dé cat got, luong chay
dao, chiéu sau cat, van t8c cét.

ABSTRACT: The surface roughness of the machine
details is one of the important criteria that determines
the quality of them. Especially such as shafts, gears...
is the details in machine manufacturing. In cutting
machining, grinding is the final manufacturing
processes increase surface quality In other words
it reduces the surface roughness value. One of the
factors that greatly affects the roughness is the
vibration of the machine - tool - jig - part system
during the machining process. This means, the
stability of the machine - tool - jig - detail system
is ensured in the machining process. This paper
presents the method to evaluate the stability of
system through oscillation and experimental research

ok

results with different cutting modes, determining
the influence of the cutting mode on the surface
roughness in scaling high hardness steel Cri2ZMoV
on a flat grinder using a cubic Boron Nitride grinding
wheel. From those results, it is possible to determine
the relationship between the vibration amplitude and
surface roughness, as a basis for determining the
optimal cutting mode in the grinding process.

KEYWORDS: Grinding processing, the stability,
system  vibration, surface roughness, cutting
parameters, feed rate, cutting depth, cutting speed.

1.DAT VAN DE

Mot hé théng cong nghé théng thudng gom cé cac
thanh phan: may, dung cu, d6 g4, chi tiét. Khi hé théng hoat
dong xay ra hién tugng rung déng hé théng. Hién tugng
rung dong gdy ra nhiéu van dé va la nguyén nhan chinh
anh hudng dén chat lugng clia bé mat chi tiét gia cong.
Nguyén nhan la do rung déng cé thé gay ra gidm doé chinh
xac hinh hoc, lam tang d6 nhap nhé bé mat cda chi tiét.
Anh hudng nay thdy ro khi thuc hién cac nguyén cong gia
cdng tinh. Vi vay, rung dong lam anh huéng dén dé nham
bé mat cda chi tiét. Ngoai ra, rung dong ciing anh hudng
dén d6 bén cla dao, khi né tao ra tac dong dén do sic va
dd bén clia dung cu cat. Nhu vay, mudn tang cac chi tiéu
kinh té, chat lugng bé mat chi tiét va nang cao tudi bén clia
dung cu thi phai lam cho hé théng may - dao - d6 ga - chi
tiét khong rung déng. Trong thuc té, hién tuong rung déng
1a khéng tranh khoi, do dé chi ¢ thé naéi gili rung dong &
muc t6i thi€u trong pham vi cho phép. Nguyén céng phé
bién nhat dugc thuc hién trén may mai bé mat la mai mat
phéng, sau day nghién ctiu én dinh va mat én dinh trong
qua trinh mai mat phang vai cac ché doé cat khac nhau.

2. MAT 6N PINH TRONG QUA TRINH MAI

Mét qua trinh mai 8n dinh khi dung cu cét bi kich thich
sé tién dén mot vi tri can bang dudi dang mot dao déng tat
dan hodac tién dén mét mic dao dong nao doé it hon.



Trong qua trinh mai, mat én dinh Ia khi xuat hién rung
déng ngay cang tang, khi d6 dung cu cit cé thé rung dong
vGi bién d6 ngay cang tang hodc dan dan rai xa vi tri can
bang cho dén mét gidi han xac dinh.

Né&u nguyén nhan gay ra rung dong la nhiing luc kich
thich phu thudc vao vi tri thi hé théng dugc goi la mat én
dinh tinh hoc. Néu nhiing luc kich thich gay rung déng phu
thudc vao van téc thi hé théng dugc goi la mat én dinh
dong luc hoc.

Bién dd Bién do

AP P e

a) - Trang thai én dinh b) - Trang thai mét 6n dinh
Hinh 2.1: D4 thi dao déng cda hé théng khi gia cong

Trang thai mat &n dinh gay ra rung déng clia hé théng.
Rung déng quyét dinh chat lugng bé mat va d6 chinh xac
clia qua trinh mai. Qua trinh mai rat nhay véi rung déng
nén khi biét dugc bién do rung dong c6 thé thiét ké qua
trinh mai han ché t6i da rung déng.

DPé xac dinh rung ddng khi mai can xac dinh dugc
dao déng.

Trong qua trinh mai c6 ba dang: dao déng cudng buc,
dao dong riéng va dao déng tu rung.

Dao dong cudng buc: Xuat hién do cac luc tac déng
tur bén ngoai. Tan s6 cla nd trung véi tan sé cla luc kich
thich, con bién d6 phu thudc vao ché d6 mai, khong thay
déi trong thai gian tudi bén.

Dao déng riéng: La dao déng dac trung va lién quan téi
hé théng luc trong ban than may. Tan sé clia cac dao déng
riéng khéng tat dan ctia mot hé théng bat ky co thé tinh
theo céng thic sau:

fziﬁ (1)

Trong do: c - D6 ciing riéng clia hé; m -Trong lugng cua hé.

Nhiéu nghién ctiu cho thdy, tan s6 dao dong riéng do
d6 khong can bang cla cac bo truyén gdy ra thuong nho
han nhiéu so véi tan s6 dao dong riéng clia may.

Dao dong tu rung: Dao dong nay chi phu thuéc vao do
ciing vitng clia may va khai lugng cdia hé théng ma khéng
phu thudc vao ché dd mai, van toc clia da cling nhu van téc
chuyén doéng tinh tién cta chi tiét. Bién do clia dao déng tu
rung khéng cé dinh ma thay d6i trong thai gian tudi bén.
Khi ché dé cat tang, bién d6 cia dao dong nay tang. Khi
ché& d6 cat giam, bién dé giam. Cac dao déng tu rung gay ra
song trén bé mat lam viéc ctia da.

Danh gia bién do dao dong: Bién d6 dao déng la tham
s6 dung dé miéu ta tinh chat quan trong cda dao déng.
C6 nhiéu loai bién d6 dung dé danh gia dao doéng nhu
gid tri bién do trung binh X rung bin hay danh gia bang bién
d6 cuc dai. Thong qua céc mé lién hé gilta cac bién do véi
nhau, trong thuc té cé thé dung gia tri trung binh clia binh
phuong céc gia tri do tuic thoi trong mot khodng thai gian
nhat dinh (root mean square - X_ ), tri s6 nay con lién quan
truc tiép dén nang luong cua tin hiéu.
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Bién do

Thoi gian

Hinh 2.1: Cdc loai bién dé cda dao déng diéu hoa
Nhu vay, chi s6 gia tri trung binh cla binh phuong cac
gia tri c6 thé dung dé danh gia bién d6 dao déng. Ham chi
$6 X.,,c dugc tinh theo cong thic:

Xews = [ J7 X2(8)dt (2)

Méi lién hé gilia X, va bién d6 dinh:
1
Xprms = F_CXmax (3)

F_-Tris6 dinh, vdi tin hiéu hinh sin F_= V2,

3. KET QUA THUC NGHIEM VA NHAN XET

Tién hanh thuc nghiém trong diéu kién sau:

May mai phdng PEG - 1545H; trong lugng may
950/1.150 kg;

Kich thuéc ban mdy: (200x450)mm; hanh trinh truc
X:5-25 m/min;

Dudng kinh da mai CBN: (180x13x31,75)mm; toc d6 da
mai (max): 2.900 rpm;

Cong suat déng co truc chinh: 2 hp;

Thiét bi do: May do d6 nham Elcometer E224C-BI
(0 - 500 um).

Dung dich tron nguéi: Dung dich Emusil 10%, phuong
phap tudi tran, 25 lit/phut.

Mau thi nghiém:

- Vat liéu thuc nghiém la loai thép Cr12MoV da qua
nhiét luyén c6 d6 chéng mai mon t6t, thudng dugc diing
dé ché tao cac loai khudn dét dap, khudn dap nguéi.

- Kich thudc (100x40x15) mm;

- Thanh phan chinh ctia mau thép Cr12MoV: 1,5% C,
12% Cr va mot s6 cac nguyén t6 khac.

Céch tién hanh thuc nghiém: thay d6i 1 trong 3 thong
sO van toc cat, chiéu sau cat va luong chay dao doc, xéac
dinh @6 thi dao déng va d6 nham bé mat trong céc trudng
hap ché d6 cat dé rut ra két luan.

Ché d6 cong nghé dugc danh sé tha tu tir 1 dén 5, lan
lugt véi cac s6 liéu dugc cho nhu sau:

-Van toc cat (m/s): 10;15;20;25;28;

- Chiéu sau cat (mm): 0,01;0,015;0,02;0,025;0,03;

- Lugng chay dao doc (mm/vong): 0,8;1,6;2,4;3,2;4,0.

Xac dinh d6 thi dao déng trong cac trudng hap.

8 3

Gia tbe dao dong (u's?)
8830338
%
= =
—_——
N

G605 07 015 02 025 03 035 04 045 05
Thei gian(s)

Hinh 3.1: 6 thj dao déng khi V=20 m/s; t=0,02 mm;
S,=2,4 mm/vong
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Thuc nghiém khi van t6c thay d8i véi chiéu sau ¢4t 0,02
mm, lugng chay dao doc 2,4 mm/vong. Xac dinh méi lién
hé gilra d nham bé mat véi cac théng sé van toc cat:

1.5
© ! /‘/.
= 0.5

0
10 15 19 24 28

v
Hinh 3.2: Anh huéng cda van téc cit
Khi chiéu sau cét thay déi véi van toc cit 20 m/s, lugng
chay dao doc 2,4 mm/vong. Xac dinh mai lién hé gitta do
nham bé mat véi cac thong sé chiéu sau cat:
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Hinh 3.3: Anh huéng cda chiéu s3u cit
Khi lugng chay dao doc thay d6i véi van téc cit 20 m/s,
chiéu sau cat 0,02 mm. Xac dinh mai lién hé gitta d6 nham

bé mat véi cac thong so6 lugng chay dao doc:
1.5

L

©
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Hinh 3.4: Anh hudéng cta luong chay dao doc
Thuc nghiém xéac dinh do nham bé mat & cac ché dé
cdng nghé tur 1 dén 5. Xac dinh méi quan hé gidia bién d6
dao dong X, va d6 nhdam bé mat lan lugt & cac ché do
cdng nghé ti lugt 1 dén 5:

\\____

1 2 3 4 5!

Hinh 3.5: Gi tri dé Iéch RMS va d6 nham bé mit Ra
& cdc ché d6 c6ng nghé thuc nghiém

Ra, RMS
OCRr NWAUON®

Tu két qua thuc nghiém c6 thé nhan xét:

- VGi cac ché d6 cong nghé thuc nghiém V, t, S nhu
trén, d6 nham bé mat chu yéu dat dugc & cap ban tinh dén
gia céng tinh.

- Trong céc théng s6 cdng nghé, thong s6 lugng chay
dao ciling c6 anh hudng kha nhiéu dén d6 nham bé mat.

-Trong cac giGi han van toc thuc nghiém & trén tai mot
gié tri luong chay dao khong d6i thdy rang van tc ti 1é véi
d6é nham bé mat, diéu nay c6 thé duoc gidi thich phu hap
vGi ly thuyét, la do khi van t6c tang thi hat mai clia da sé tiép
xtc nhiéu 1an trén dién tich bé mat cta phoi, dé lai nhiing
vét xudc sau hon trén bé mat dan dén d6 nham tang.
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- Anh huéng cla chiéu sau cdt dén dé nham c6 phic
tap hon, xuat hién dugc gia tri d& nham nho nhat khi chiéu
sau cat xung quanh 0,02 mm. Bugc ly giai khi & khoang
chiéu sau cat nay c6 thé it gay hién tugng trugt ctia da mai
Ién bé mat phoi va nhiét cat nho chua anh hudng dén kha
nang bién dang clia vat liéu gia cong lam tang dé nham.

4, KET LUAN

Nguyén cdng mai la nguyén cong tao cho chi tiét do
bong va dé chinh xac cao, dugc danh gia thong qua do
nham bé mat, phu thudc vao dd én dinh cla hé théng.
Trén hé théng may - dao - d6 g4 - chi tiét, d6 6n dinh dugc
nghién ctiu thong qua rung dong clia hé théng. Rung déng
thuc chat la mét dang clia dao dong, do d6 ta cé thé dung
nhimng khai niém va nhing dai lugng téng quat trong dao
déng dé nghién ctu rung ddng, ti d6 tim ra nhiing yéu
t6 anh hudng t6i dd nhdam bé mat va anh huéng dén dé
bén clia da mai khi gia cong. Véi nhiing két qua nghién cdu
trén 1a co s& dé tién hanh xac dinh dugc ché d6 gia cong
mai t6i uu dem lai chat lugng bé mat tét khi gia cong trén
may mai phang.
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Phat trién mo-dun thu tin hiéu AIS
dua trén RTL-SDR va OpenCPN

B ThS. NGUYEN THANH VAN®; ThS. BUI DINH THINH
Trudng Pai hoc Hang hai Viét Nam
Email: “vanntb.ddt@vimaru.edu.vn

cac goi di liéu AlS thu dugc.

TU KHOA: AIS, RTL-SDR, x ly tin hiéu, OpenCPN.

messages from the raw AIS data packets.

OpenCPN.

TOM TAT: Bai bao thuc hién phat trién bd thu tin
hiéu AIS st dung kién tric RTL - SDR va phadn mém
m3a ngudn mé OpenCPN. Cac thiét bi AIS phat va
thu cac d liéu hanh trinh khac nhau nhu vi tri, t6c
d6, tuyén cla nhiéu phuong tién thdy khac nhau
mét cach tu déng va lién tuc. AlS duoc st dung dé
tang cudng an toan hanh hai cho cac phuong tién
thay. Khai niém vé tuyén diéu khién bing phan mém
(SDR) duogc hiéu viéc st dung phdn mém dé thuc
thi cac chic ndng trong béd thu. Cac thiét 1ap thuc
nghiém duoc sip xép dé cé thé thu duoc dit liéu AIS
U cac phuong tién thay thuc t&. D liéu thé duoc cho
qua cac khéi gidi diéu ché tin hiéu dé tach ra duoc
ban tin AIS. Tiép dén, ban tin AIS dugc gidi ma dé
trich xuat ra cac théng tin chinh xac vé hanh trinh cla
phuong tién thly da phat géi tin AIS d6. Dya trén két
qud thu, bé thu AIS s&t dung RTL-SDR va OpenCPN
c6 thé trich xuat chinh xac va hiéu qua ban fin AIS tu

ABSTRACT: This paper presents the implementation
of an Automatic ldentification System (AIS) receiver
with the use of a RTL- Software Defined Radio (RTL-
SDR) and open source software OpenCPN. AIS
devices fransmit and receive different navigational
data such as location, speed and course of different
maritime vessels autonomously and continuously.
AlS is used to aid in the safe and secure navigation
of different maritime vessels. The concepts of SDR
are presented as well as the software required to
execute the receiving function. The actual setup
of the AIS receiver is arranged to acquire raw AIS
data from real ships. The raw data is then passed to
a set of demodulating signal blocks to acquire the
AlS Message. The AIS Message received is decoded
and the relevant information is extracted from the
AlS packet. Based from the results, the SDR-based
AIS receiver can effectively and accurately extract AIS

KEYWORDS: AIS, RTL-SDR, signal processing,

1.DAT VAN BE

Hé théng nhan dang tu déng (AIS) la thiét bi dugc s
dung & trén cac phuong tién thiy dé truyén phat va thu
nhan cac dit liéu lién quan dén phuong tién thiy bao gém:
dir liéu déng gém vi tri, tdc d6 (SOG), huéng di chuyén
(COQG), huéng mdi; dir liéu tinh cta phuong tién thay bao
gém s6 nhan dang MMSI, tén tau, hé hiéu nham dam bao
an toan va an ninh hang hai [1]. Ti nam 2000, thiét bi AIS
dugc yéu cau bat budc phai trang bi cho cac tau hang trén
300 GT chay tuyén quéc té va tat ca cac tau khach khong
phu thudc kich thuéc. D liéu nhan tir AIS hé tro ca chi tau,
chinh quyén hang hai va ngugi diéu khién phuong tién két
hop véi cac hé théng khac nhu radar dé truy theo vi tri va
thuc hién cac hoat dong tranh va.

Kién tric SDR dugc dinh nghia la phan vé tuyén, trong
d6 viéc s6 héa trong bd thu dugc thuc hién & mot s6 khau
xU ly ngay phia sau dng-ten, thudng ngay sau bo loc bang
rong, khuéch dai tap am thap va ha tan. Trong cac hé thong
vO tuyén tuong tu, cac qua trinh xi ly vo tuyén nay dugc
thuc hién bai cac phan cling riéng biét. Véi viéc st dung
kién trdc SDR, cac qua trinh xt ly tin hiéu sé dé thuc hién va
dé diéu chinh hon. Thay vi thay thé cac phan ciing riéng ré
dé thay déi dac tinh ctia phan vo tuyén, qua trinh nay sé dé
dang diéu chinh théng qua phan mém.

Trong bai bdo nay, bo thu AIS don kénh dugc thuc
thi s&r dung kién tric RTL-SDR két hop v6i phan mém ma
nguén mé OpenCPN.

Bai bdo gobm cac phan: Phan 2 trinh bay ciu trdc b thu
AIS st dung RTL-SDR. Cac két qua va thao luan dugc dua ra
& Phan 3. Phan 4 sé 1a két luan va hudng phat trién trong
tuong lai.

2. PHAT TRIEN CAU TRUC BO THU AIS

™ R i R
Ngudn tin hié Lopvatly |— BOQuansat Caplnhithel
dir ligu gian

t<t_end

Hinh 2.1: So d6 thudt toan thuc hién thu tin hiéu AIS

Hinh 2.1 thé hién Sa d6 khéi thuat toan thuc hién cac
xU ly & bo thu AIS bang phan mém. Qua trinh nay bao gom
ba phan chinh la: nguén tin hiéu, 16p vat ly va bé quan sat
diliéu.

6/
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2.1. Nguén tin hiéu

Nguén dit liéu dugc dinh nghia la mét trong cac trudng
hop sau:

-“File” - S&t dung d6i tugng comm.BasebandFileReader
trong Simulink dé doc mét file chda cac tin hiéu AlS da
dugc luu trudc do.

-“RTL-SDR”- Si dung kién tric RTL-SDR @€ thu tin hiéu
thuc té. Khi do, chuang trinh sé tim ki€ém phan vo tuyén
RTL-SDR tai dia chi vo tuyén “@" va sit dung phan vo tuyén
nay la nguon tin hiéu.

Tin hiéu AIS c6 tan sé phat trong khoang 156,025 MHz
dén 162,025 MHz, cu thé kénh A c¢6 tan s6 161,975 MHz,
kénh B c6 tan s6 162,025 MHz. Phuong thuc diéu ché khoa
dich t&i thi€u Gauss (GMSK) dugc st dung cho diéu ché tin
hiéu AIS. Ban tin AIS c6 toc dé bit 9.600 bit/s Bang théng
ctia mbi kénh AlS ¢6 d6 rong 12,5 kHz va khoang céach gitra
cactan s6 trung tam clia hai kénh AlS 1a 50 kHz. Vi vay, bang
thong cta bd thu SDR dugc thiét lap I6n hon 62,5 kHz.
Trong giai phap thuc hién trong bai bao, téc d6 symbol tin
hiéu la 9.600 Hz va c6 24 mau trong mot symbol.

2.2.Lép vatly

L6p vat ly (PHY) x{t ly cdc mau bang géc ti nguén tin
hiéu d€ tao ra cac gdéi tin mang théng tin vi tri tau va cac
byte ban tin thé. Cac thanh phan xt ly PHY dugc minh hoa
G Hinh 2.2.

Tim l~<|e_rAn goi Loai bo dich BU t3n s§
dirliéu DC

Loc phéi hgp

Phan tch:Acu‘ l—— Giai diéu ché [« Dbngbod
phap chuai bit

Hinh 2.2: Xt 1y 16p vét Iy

Trong do:

-Tim kiém go6i dit liéu: Tim ki€m cum manh nhat trong
dit liéu nhan dugc béng chia thanh nhiéu ctia s6;

- Loai bo dich DC: Loai bo phan dich mét chiéu (DC)
trong tin hiéu phat hién duogc;

- BU tan s6: Udc lugng va bu do sai léch tan s6 song
mang;

- Loc ph6i hgp: Thuc hién loc tin hiéu véi xung Gauss
dugc tao theo thong so AlS;

-Dong bo va gidi diéu ché: Thuc hién déng bo thai gian
bang cach thuc hién tuong quan gita tin hiéu thu dugc va
phan mao dau da biét va thuc hién gidi diéu ché dé tao ra
cac bit dir liéu;

- Phan tich ct phap chudi bit: Tim kiém va phat hién cac
¢ m& dau (Start Flag) va & két thiic (End Flag) méi khung
dit liéu, thuc hién kiém soat 16i CRC. Néu khéng 6 16i, thuc
hién viéc gidi ma thong tin tau.

Tin hiéu AIS chia 27 loai ban tin khac nhau. Théng tin
vi tri tau xuat hién trong 11 ban tin. Théng tin vi tri tau bao
gém ID tau, kinh d6, vi dé va ngay gid lién quan [2].
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2.3.B0 quan sat dit liéu

B6 quan sat dit liéu hién thi cac ban tin nhan dugc. Dé
hién thi théng tin tau, phdn mém ma nguén mé OpenCPN
dugc st dung. Phan mém nay cé thé doc céc ban tin theo
¢l phap “NMEA” va hién thi vi tri tau trén ban do.

3.THUC THI BO THU AIS VA DANH GIA

Thiétlap bé thu AIS st dung RTL-SDR va OpenCPN dugc
thé hién & Hinh 3.1. Ang-ten dugc sit dung la loai luéng cuc
6 thé diéu chinh dugc d6 dai tuong Uing véi 1/4 budc séng
tan s6 cong hudng két hgp véi 1 mat dat dé phan xa. Nhu
vay, dng-ten sé bao gébm mot phan tr 1/4 budc séng noi
VGi 16i cla cdp déng truc, bén hodc nhiéu han céc phan t
néi dat mot goc 45° va noi véi phan vo clia cap déng truc
nham dat dugc phéi hop tré khang (50) véi cap déng truc
nhu minh hoa & Hinh 3.2. Vi tan s6 séng mang cua tin hiéu
AlS vao khoang 162 MHz, xac dinh dugc do dai 1/4 budc
song xap xi 0,46 m.

Anten

PC cé

RTL-SDR S

Hinh 3.1: Thiét I3p bé thu AIS véi SDR

A [

50 Q coax
feed to RX/TX

Yawave antenna calculator
by Jeroen Steeman

Hinh 3.2: Ang-ten thu tin hiéu AIS

Tai phan mém OpenCPN, m& tab Connections. Tai
muc Data Connections, chon Add Connection va thém
mot Network UDP connection vdi dia chi 127.0.0.1 va cdng
10110 nhu Hinh 3.3.



Options ==
8 & O ¢ W &
Display  Connections| ~ Charts Ships User Plugins
Interface
General =t
[IFilter NMEA Course and Speed data  Filter period (sec) 1
Show NMEA Debug Window
O Format uploads for Furuno GP3X
Use Garmin GRMN (Host) mode for uploads
Data Connections
Enable Type D. Priority Parameters Output F. Add Connection
[[Remove Gonnection | |~
Properties
(O serial (@) Network
Protocol OTcp ©upp ©GPsD Il
Address 1270.0.1
DataPort 10110
Priority
Control checksum
Input iltering g

Hinh 3.3: Thiét I3p két néi trén OpenCPN

Dé& bat dau giai ma dii liéu AlS, dau tién sé thuc hién bat
tin hiéu RF va giai diéu ché dang séng GMSK. Dau ra cla
khéi gidi diéu ché 1a chudi di liéu nhi phan [3]. Cac budc
nay dugc thuc hién & PHY. Sau khi cac bit dugc phan tich
cl phap dé nhan dugc dir liéu AIS gém 168 bit. 168 bit nay
dugc nhom thanh tiing trudng tuong Ung véi cac thong
tin xac dinh vé tau nhu ID ban tin, MMSI, kinh d6, vi d6 vi tri
tau. Ban tin AlS dugc dinh dang cu phap theo chudn NMEA
0183 dé dua tSi phan mém OpenCPN thuc hién gidi ma va
hién thi vi tri tau trén ban dé.

Ban tin chudn NMEA 0183 c¢6 dang “IAIVDM,1,1,,A,15
GA'00007°Inh;tB8P01g8251t,0¥1A” va dugc gidi ma nhu
Bdng 3.1.

Bang 3.1. Gidi m& ban tin AIS

Parm# Parameter Value Description
01 Message ID 1
Repeat No repeat
02 indiF():ator 0 (defaFL)JIt)
03 User ID (MMSI) | 355652000
Navigational Under way
04 status 0 using engine
Rate of turn
05 ROTAIS +0.0
06 SOG 0.0
07 Position 0 Low (> 10 m)
accuracy (default)
08 Longitude 106,6934800
09 Latitude 20,8700300
10 COoG 0.0
11 True heading 55
12 Time stamp 36
Special
13 manoeuvre 0
indicator
14 Spare 0
15 RAIM-flag RAIM in use
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Vi tri cdc tdu muc tiéu hién thi trén phan mém OpenCPN
nhu minh hoa & Hinh 3.4.

R e ———

06 e e e s 0
y ;e
Wieizrs

Hinh 3.4: Vi tri cac tau muyc tiéu dugc gidi m3 tor dir liéu AIS
va hién thj trén OpenCPN

So vGi cac bo thu AlS thuong mai, toc dé xu ly di liéu
clia b thu AlS st dung SDR cham hon nén cing moét thai
diém dir liéu vé vi tri clia tau phat ban tin AIS c6 su chénh
léch vé vi tri nhung rat nho. Cac théng tin vé di liéu tinh
clia tau nhu MMSI, ho hiéu tau ma b thu SDR - AlS gidi ma
hoan toan giong nhu b thu AIS thuong mai.

4, KET LUAN

Bai bao nay da thuc hién nghién cdiu va phat trién cac
khau xt ly tin hiéu AlS dé thuc thi dugc mét bo thu AIS sur
dung SDR va OpenCPN don kénh hoan chinh. Sau khi tin
hiéu v6 tuyén AIS dugc thu nhan, di liéu AlS dugc tach
ra, thuc hién qua trinh gidi diéu ché GMSK dé nhan dugc
goi tin AIS & dang nhi phan. Ban tin AIS dugc dinh dang
cau trac theo chuan NMEA 0183 dé dua dén phan mém
OpenCPN thuc hién phan tich va nhan dugc cac thong tin
cUa ban tin AIS vé trang thai tinh va trang thai dong cla
tau da phat ban tin AlS. So véi b thu AIS thuong mai, di
liéu va ban tin AIS thu bdi bo thu AIS s& dung SDR c¢6 do
chinh xac vé dit liéu tinh.

LGi cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22.23-53.
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Nghién clu séng phan xa [én dé tuong ding

c6 budng tiéu séng
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Email: “dvtuan1963@gmail.com

TOM TAT: N6i dung bai bao néu su can thiét phai
nghién clu séng phan xa lén tuong dung cé budng
tiéu song ch nhat kin bén trén, trinh bay ndi dung
xac dinh hé sé phan xa theo dé vuot cao cla séng
bang mé phéng theo ANSYS FLUENT, xay dung dé
thi quan hé gilta hé s6 phan xa va 1y s6 bé réng budng
tiéu séng vai chiéu dai séng theo hdi quy bac hai.
TU KHOA: S6ng phan xa, hé sé phan xa, budng tiéu
séng, dé tuong dung, do vuot cao cla séng.

ABSTRACT: The content of the article states the need
to study reflected waves on a caisson with a closed
rectangular absorbing chamber above, presents the
content of determining the reflection coefficient
according to the wave's elevaition of wave crest by
simulation according to ANSYS FLUENT, construct
a graph of the relationship between the reflection
coefficient and the ratio of the width of the wave
absorbing chamber to the wave length according to
the quadratic regression.

KEYWORDS: Reflected wave, reflection coefficient,
absorbing chamber, caisson, elevaition of wave crest.

1.DAT VAN DE

DPé chdn séng tudng ding dugc st dung dé bao vé
khu nuéc ctia cdng hodc chan cét. Dé tudng ding chi yéu
dung dé ngan séng, tuy nhién cling thé vira ngan séng viia
lam céng trinh bén dang trong luc. Khi dugc st dung lam
bén cao trinh dinh dé sé da cao dé khéng cho séng tran
qua. Nhugc diém clia dé tudng ding la phan xa séng cao,
néu khong cé bién phép tiéu song thi tudng ding phan
xa 100% song t6i lam tang do vuot cao clia song 1én mat
tudng ding, chinh vi vay c6 rat nhiéu nghién ctu dang két
cdu budng tiéu song cho tudng diing. Budng tiéu séng c6
hai loai: loai h& bén trén dung cho dé thuan tdy chan séng,
loai c6 nédp kin bén trén khéng cho séng tran qua dung
cho cong trinh bén. Hién nay, loai c6 nap kin bén trén chua
6 cac chi dan, tiéu chuadn dé xac dinh kich thudc buéng
tiéu song lam gidm phan xa séng, gidam do vugt cao cla
song, chinh vi vy can phai nghién ctiu mai lién hé gida
phan xa s6ng véi kich thudc budng tiéu séng, phé bién co
dang ch{ nhat.

/0

2. TONG QUAN KET CAU BUONG TIEU SONG DE
TUONG DUNG

Budng tiéu song Ung dung trong thuc té rat da dang
nhung c6 thé phan thanh hai ching loai: ndp trén hé, nap
trén kin.

2.1. Két cau budng tiéu song hé bén trén

Budng tiéu song hd bén trén dung dé chan séng, han
ché& st dung bé mit va séng c6 thé tran qua véi luu lugng
cho phép. Két cdu hd bén trén c6 lugi gidm séng thang
dung hodc nghiéng.

Hinh 2.1: Budng tiéu séng hé trén c6 ludi tiéu séng thing ding
hodac nghiéng
Ngoai dang h& bén trén hoan toan, con cé két cau hé
bén trén co ludi gidm song dang vom hoac cé 16 thong khi.

-
Khéi phti chan
Hinh 2.2: Buéng tiéu séng hé trén dang vom hodc cé 16 théng:
1 - Thang chim; 2 - Vém c6 khe gidm séng cua budng tiéu séng,
3 - Buéng tiéu séng, 4 - N3p thang chim; 5 - Pdy buéng tiéu séng,
6 - Lop bdo vé thém da
2.2. Buéng tiéu séng kin bén trén
Budng tiéu séng kin bén trén dugc st dung khi khai
thac mat bang, séng khéng tran qua. Két cau budng tiéu
song kin bén trén c6 thé c6 khéi tiéu séng bén trong.
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Hinh 2.3: Buéng tiéu séng kin bén trén, c6 cac khéi tiéu séng
bén trong: 1 - Khéi xép; 2 - Cac khéi tiéu séng;
3 - Pdy buéng tiéu séng
Ngoai ra, con ¢ két cau budng tiéu séng kin bén trén
khong c6 khéi tiéu séng.

De tomg ding

1

4 3 1

L7 Budng tieu séng:
/ —
A \ z

ms 876
Hinh 2.4: Budng tiéu séng kin bén trén: 1,3 - Buéng tiéu séng;
2 - Tudng ¢6 khe giam song; 4 - Tuong thang chim;
5 - Khoang thang chim; 6, 7, 8, 9, 10 - V4t liéu nhéi thang chim
Hién nay, viéc nghién ctiu budng tiéu séng ha bén
trén da c6 mot s6 cdng bé trong va ngoai nudc, ndi dung
thiét 1ap m6i quan hé gitta hé sé phan xa vai kich thuéc
budng tiéu séng tng véi cac loai lugi tiéu song khac nhau
[1, 5]. Cac nghién ctu vé budng tiéu séng kin bén trén
va khong chira cac khoi tiéu séng bén trong chua c6 cac
cong b6 chi dan ky thuat, cac dé c6 budng tiéu song loai
nay thuong duoc st dung lam coéng trinh bén nén viéc
xac dinh d6 vugt cao cla séng la rat quan trong dé xac
dinh dugc cao trinh dinh dé. Noi dung bai bdo trinh bay
két qua nghién ctu hé s6 phan xa song theo ty s6 d6 vuot
cao cla song khi dé tudng ding ¢ budng tiéu séng va
khéng c6 budng tiéu séng.

3. XAC PINH MOI QUAN HE GIUA HE SO PHAN XA
SONG V61 KiCH THUGC BUONG TIEU SONG

Theo Nguyén Trung Anh [1], dé tudng ding tai Viét
Nam thudng c6 do sau nudc 14 m, chiu tdc déng cta séng
¢6 chiéu cao H = 7,5 m, chiéu dai séng L tir 40 m dén 155
m. Khi xac dinh hé s6 phan xa dé tudng ding cé buéng
tiéu sdng bé rong b, ty s6 b/L nam trong khoang ti 0,0322
dén 0,3, tac gia [1] da thi nghiém vai cac lugi tiéu séng c6 16
rdng khac nhau d€ dua ra hé théng d6 thi quan hé gitia hé
s6 phan xa va ty s6 b/L.

DE xac dinh hé s6 phan xa dé tudng dimng cé buéng
tiéu séng kin bén trén, tac gid thuc hién mo phdéng xac dinh
d6 vugt cao cla song véi dé c6 budng tiéu sdng cd kich
thudc cao h, chiéu rong b bang ANSYS FLUENT va so sénh
vGi trudng hgp dé khéng cé budng tiéu song.

3.1. M6 phdng séng tac dung lén tudng ding c6
buédng tiéu séng

3.1.1. Cdc théng s6 mé phéng

Khi thuc hién mé phong d6 sdu nudc d = 14 m, chiéu

cao séng H=7,5 m, chiéu dai séng L 1y ba gid tri 40 m, 100
m, 155 m, budng tiéu séng cach day 10 m, bé réng budng
tiéu séng b 1y ba gid tri 8 m, 12 m, 16 m; tuong (ing Vi ty
I& b/L bién thién trong khoang 0,051 dén 0,4. Chiéu cao h
buéng tiéu séng lay ba gia tri 12 m 14 m, 16 m tuang lng
vGi ty 1& h/H bién thién trong khoang 1,6 dén 2,13. VSi moi
chiéu cao h sé c6 ba gia tri b, méi gid tri b c6 chiéu dai séng
L, nhu vdy can mé phong 27 trudng hop véi dé c6 budng
tiéu song. D& xac dinh hé s6 phan xa cdn mé phdng séng
tdc dong 1én dé khoéng c6 budng tiéu séng tuong Ung véi
ba trudng chiéu dai séng L. Téng cdng can mo phoéng 30
trudng hop.

Thai gian thuc hién mé phong 1dy bang 45s da dé 4
song tac dong dén dé, budc thoi gian lay bang 0,01s dam
bdo do chinh xac khi mé phéng vung mé phong dugc chia
ludi chir nhat véi kich thudc (0,5x0,5)m.

3.1.2. Kich thuéc viing mé phong

Kich thudc viing mé phong bao gom khu nudc phia
truéc dé lay bang 180 m, mat trén budng tiéu séng lay
bang 2 m, khoang khéng gian bén trén buéng tiéu séng
|dy bang 4 m, chiéu cao va chiéu rong budng tiéu séng thay
déi theo cac trudng hgp mé phéng, téng s6 ¢ 9 trudng
hgp tuong ting vai 3 chiéu cao va 3 chiéu réng budng tiéu
so6ng. Hinh dudi la trudng hgp khi chiéu cao va chiéu rong
bubng tiéu séng déu bang 16 m.

196000mm

1
e } r 4000mm
p—
L 2000mm 16000mm

32000mm

l t 10000mm

f

180000mm 16000mm

Hinh 3.1: Vung mé phdng séng tac déng Ién tuong dimg
€6 budng tiéu séng

3.1.3. Diéu kién bién

Vung mo phdng cé 3 bién:

Bién vao: Tao séng vai chiéu cao va chiéu dai theo cac
truong hop mé phéng;

Bién khong khi: C6 p suat khong khi bang 1at;

Bién ra: Diéu kién kénh hé véi mat thoang va day tuong
Ung véi kich thudc vung mo phong tai bién.

Hinh 3.2: So d6 diéu kién bién ving mé phdng séng tac dung
1én tudng dimg c6 budng tiéu séng

3.2. M6 phong song tac dung lén tudng diing khong
¢6 budng tiéu séng

D0 sau va théng s6 song, thai gian, budc moé phong
tuong tu nhu trudng hop c6 budng tiéu séng. Téng cong
¢6 3 trudng hgp Ung véi 3 chiéu dai séng.

3.2.1. Kich thuéc viing mé phong

Kich thudc vung mé phong khi khong cé budng tiéu
séng 1dy chiéu dai 180 m, cao 35 m dé séng khéng vugt qua.
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|

35000mm

|

Hinh 3.3: Ving mé phéng séng tac déng Ién tudng ding
khéng c6 buéng tiéu séng
3.2.2. Diéu kién bién
Vung mé phdng c6 2 bién:
Bién vao: Tao séng véi chiéu cao va chiéu dai tuy theo
trudng hop mé phong;
Bién khong khi: Cé ap suat khong khi bang 1at;

[&] bienvao

[B] bien khong khi

Hinh 3.4: So dé diéu kién bién ving mé phdng séng tac dung Ién
tudng dimg khéng cé budng tiéu séng

3.3. Két qua mé phoéng

Két qua mo phong clia méi trusng hap la dé vuot cao
clia séng tai mat trudc tuong ding, do vuot cao dugc xac
dinh tur hinh anh séng tac dung Ién tudng ding. Cé tat ca
27 anh, do d6 dai cta bai bdo cé han nén tac gia chi néu vi
du 3 anh tuong (ing véi 3 chiéu dai séng khi kich thudc ctia
budng tiéu séng la cao 16 m, réng 16 m va 3 trudng hagp
song tac dung lén tudng diing khéng c6 budng tiéu séng.

Bédng 3.1. P4 vuot cao cda séng Ién dé cé bubng tiéu séng

Bang 3.2. D6 vuot cao cda séng Ién dé khéng budng tiéu séng

Chiéu dai | Anh d6 vuot cao | P vuot cao séng
STT | —, e T
séng (m) | soéng phan xa phan xa (m)
1 155 = 14,89
3 40 -| 4,76

3.4. Hé sé phan xa theo dd vugt cao cia séng
Hé s6 phan xa theo d6 vuot cao clia song dugc xac dinh
theo céng thuc:

Kp = NBTS
nTD
Trong do:

K, - Hé 56 phan xa;

Ngrs - PO vUOt cao clia séng khi c6 budng tiéu séng;

N, - D06 vugt cao clia séng khi khong cé budng tiéu séng.
Badng 3.3. Hé s6 phan xa dé tuéng ding cé bubng tiéu séng

t:::gc o D6 vugt STT | h/H| B L |BL | (m)| (m)
orr .l?uar’.g dai i\n!| d6 vuigt cao si’:ﬂ“og 1 155 | 0,10 | 6,90 | 14,89 | 0,46
tiéusong | séng séng phan xa phan xa 2 16 100 | 0,16 | 4,08 | 8,80 | 0,46
'(‘:1';’ (m) (m) 3 40 | 0,40 | 441 | 4,76 | 0,93
4 155 | 0,08 | 6,93 | 14,89 | 0,46
5 | 21| 12 | 100 012 521880 | 0,59
1 155 6,90 6 40 | 030 | 3,80 | 4,76 | 0,80
7 155 | 0,05 | 6,82 | 14,89 | 0,46
8 8 | 100 | 0,08 | 3,35 | 880 | 0,38
9 40 | 0,20 | 2,32 | 4,76 | 0,49
10 155 | 0,10 | 6,81 | 14,89 | 0,46
2 16x16 100 4,08 1 16 | 100 | 0,16 | 4,97 | 8,80 | 0,56
12 40 | 040 | 338 | 476 | 0.71
13 155 | 0.08 | 5.97 |14.89| 0.40
14 | 1,87 | 12 | 100 | 0.12 | 447 | 880 | 0.51
15 40 | 030 | 3.83 | 476 | 0.80
3 40 4,41 16 155 | 0,05 | 842 | 14,89 0,57
17 8 | 100 | 0,08 | 469 | 880 0,53
18 40 | 0,20 | 2,48 | 4,76 | 0,52
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STT | h/H B L B/L | (m)| (m)
19 155 | 0,10 | 6,06 | 14,89 | 0,41
20 16 100 | 0,16 | 4,21 | 8,80 | 0,48
21 40 | 040 | 2,80 | 4,76 | 0,59
22 155 | 0,08 | 6,24 | 14,89 | 0,42
23 1,6 12 100 | 0,12 | 4,71 | 8,80 | 0,53
24 40 | 0,30 | 2,06 | 4,76 | 0,43
25 155 | 0,05 | 6,14 | 14,89 | 0,41
26 8 100 | 0,08 | 6,51 | 8,80 | 0,74
27 40 | 0,20 | 2,17 | 4,76 | 0,45

3.5. D6 thi hé s6 phan xa va kich thuéc buéng séng

DE tién cho viéc tra clu ti cac s6 liéu mé phéng can
xay dung do thi m6i quan hé gitta K va B/L cho cac trudng
hgp chiéu cao budng tiéu séng khac nhau. Cac s6 liéu nay
6 thé dugc xap xi phu hgp béng héi quy bac hai.

3.5.1. Phuong trinh dé thi

Hoi quy bac hai dugc xay dung nham chi ra mét cong
thiic cho dudng parabol phu hgp nhat véi tap dir liéu. N6
c6 dang:

y = ax*+ bx + ¢ vdi a#0

Phuong phép binh phuong nhé nhat c6 thé dugc
st dung dé tim ra phuang trinh héi quy bac hai. Trong
phuong phap nay, ching ta tim gid tri cGia a, b va c sao
cho chiéu cao binh phuong gifa hai diém x, y, va biéu thiic
parabol (y = ax? + bx + ¢) la nho nhat. Céng thiic ma tran
cho dudng cong parabol dugc tinh theo:

Yxi Yx} Xxf]a Y x2y;
Xx Txf Xx {b} = {Z xiyi}
e XV

Yx2 Y n
Trong do:
x,- Gid tri ty s6 B/I;
y,-GidtriK.

3.5.2. D6 thi hé s6 phan xa va kich thudc buéng séng
D6 thi hgp nhat ba trudng hop chiéu cao budng tiéu nang.

1

+ ++ WH=2,1
0 0 H=1,87
A A WH=16
— WH=2,1
® A
— WH=1,87
— WH=1,6

0.838]

0.676]

0.514]

0.352]

0.04 0.152 0.264 0.376 0.488 0.6
b/L
Hinh 3.5: D6 thi quan hé K, va B/L
DE xac dinh d6 vuot cao cla song Ners dUa vao K. can
c6 dé vugt cao cla séng tac dung lén tudng diing khong co
budng tiéu séng n, gia tri nay duoc tra theo do thi Hinh 3.6.
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16

. 13.6
)

g 112
[&]
e
g.

> 8.8
<Q-
()]

6.4

4

30 58 86 114 142 170
L (m)
Hinh 3.6: D4 thi d6 vuot cao cda séng Ién tudng ding
khéng cé buéng tiéu séng
4, KET LUAN

Bai bao da trinh bay dugc ndi dung xac dinh hé s6 phan
xa theo dé vuot cao clia séng lén tudng ding c6 budng
tiéu song hinh chir nhat kin bén trén bang mé phdng theo
ANSYS FLUENT. Dua vao hé théng dé thi quan hé gilra hé s6
phan xa theo kich thudc buéng tiéu song chit nhat kin bén
trén co thé dé dang xac dinh dugc dé vugt cao cla séng
khi biét d6 vugt cao lén tusng ding khéng cé budng tiéu
song, day la dai lugng dung dé xac dinh cao trinh dinh deé.
Noi dung bai bao c6 thé dung lam tai liéu tham kh3o khi
thiét ké dé tudng diing két hgp lam cong trinh bén tai Viét
Nam, gidng day hodc nghién ctiu séng phan xa Ién tudng
ding c6 budng tiéu séng.

LGi cdm on: Nghién ctu nay dugc tai trg bagi Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.70.
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Piéu khién hudng cho thiét bj 13n khdng nguoi 1ai

N

s&r dung mé hinh diéu khién du bao

m TS. DO KHAC TIEP

Truong Dai hoc Hang hai Viét Nam
Email: dokhactiep@vimaru.edu.vn

TOM TAT: Bai bao trinh bay v& van dé didu khién vi
tri va hudng di cho AUV vdi mé hinh diéu khién du
bao. Thiét bi 18n khéng ngudi 1ai (AUV) hién dang
duoc s dung rat réng rai trong moi linh vuc nghién
clu khoa hoc, quan su... D& dam bao cho AUV hoat
déng chinh xac va hiéu qua khi thuc hién cac nhiém
vy dudi nudc thi can cé cac hé théng diéu khién va
dan duong. Diéu khién hudng diva vi tri cdia AUV lién
quan dén viéc thiét ké cac luat diéu khién budc thiét
bi phai dat va duy tri theo hudng, vi tri cé dinh. Cé
nhitng han ché vat ly déi vai hé théng diéu khién AUV
trong diéu khién hudng, déng thoi téc dé léch hudng
cao c6 thé tao ra chuyén déng l&c lu va chuyén déng
lan (roll motion). D& gidi quyét duoc cac bai toan cé
yéu 16 khéng xac dinh trong cdc mé hinh déng cla
AUV cling nhu nhiéu loan do méi truong bén ngoai
nhu séng, gid, dong chdy..., phuong phap st dung
diéu khién dua trén mé hinh du bdo da chung t6
duoc hiéu qua va tinh kha thi trong diéu khién. Két
qua cla qua trinh thuc hién diéu khién vi tri va hudng
cla AUV dugc thuc hién mdé phdng trén Matlab/
Simulink. TU két qud mé phdng cho thay, viéc thuc
hién diéu khién vj tri va hudng cho AUV st dung mé
hinh diéu khién du bao duoc thuc hién nhanh chéng
va tuong déi chinh xac.

TU KHOA: AUV, diéu khién vi tri, diéu khién hudng,
md hinh diéu khién du bdo MPC, Matlab/Simulink.

ABSTRACT: This paper presents the problem
of controlling position and direction for AUV
with predictive control model. Unmanned diving
equipment (AUV) is currently being used very widely
in all fields of scientific and military research... To
ensure that AUVs operate correctly and efficiently
when performing underwater missions, control and
navigation systems are required. Controlling the
direction and position of the AUV involves designing
conftrol laws that force the device to reach and stay
in a fixed direction and position. There are physical
limitations to the AUV control system in terms of
direction and position control, and high deflection
speeds can produce wobbling and roll motion. To
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solve problems with unknown factors in dynamic
models of AUVs as well as disturbances caused by the
external environment such as waves, wind, currents,
efc., the method uses control based on predictive
models. proved to be effective and feasible in control.
The results of the AUV's position and orientation
control are simulated on Matlab/Simulink. From the
simulation results, it is shown that the implementation
of position and direction control for AUVs using the
predictive control model is done quickly and relatively
accurately.

KEYWORDS: AUV, Position control, heading control,
MPC, Matlab/Simulink.

1.DAT VAN DE

Thiét bi [an khong ngudi lai (AUV) hién dang dugc su
dung rat rong rai trong moi linh vuc nghién ctu khoa hoc,
quan su... D& ddm bdo cho AUV hoat déng chinh xac va
hiéu qua cac nhiém vu dugi nudc thi can cé cac hé thong
diéu khién va dan dudng. Bai bao trinh bay vé diéu khién vi
tri va hudng ctia AUV st dung diéu khién du bao mé hinh.

Diéu khién hudng la mét bai toan diéu khién chuyén
déng dién hinh, lién quan dén viéc thiét ké cac luat diéu
khién budc mot phuong tién dat va duy tri mét hudng cé
dinh. Hé théng dugc m6 hinh hoa bang cach sir dung céc
théng s6 thiy - dong luc hoc INFANTE AUV. Diéu khién
huéng di lién quan dén viéc thiét ké cac luat diéu khién
budc AUV phai dat va duy tri theo mét huéng c6 dinh. Co
nhing han ché vat ly déi véi dau vao diéu khién (d6 léch
banh 13i) trong diéu khién hudng, déng thoi téc do léch
huéng cao cé thé tao ra chuyén dong lac lu va chuyén dong
13n (roll motion), vi vay can phai c6 thuat toan diéu khién
dé han ché t8c do léch hudng va vi tri. Diéu khién theo
mo hinh du bao (MPC) c6 mot lgi thé rd rang trong trudng
hop kiém soat va han ché dau vao. D€ gidi quyét cac yéu
t6 khéng xéac dinh trong cdc mé hinh dong ctia AUV ciing
nhu nhiéu loan do méi trudng bén ngoai nhu séng, gid,
dong chay..., thuat toan MPC bu nhiéu (DC - Disturbance
Compensating) dugc st dung.

Mét mé hinh 2 DOF AUV dugc thuc hién véi cac han
ché& vé téc d6 chéch huéng va do léch cta banh lai. Hé



thong dan dudng LOS st dung nguyén ly Lookahead-
based Steering dugc st dung dé tao qui dao dat trudc.

Bai bdo tap trung gidi thiéu thuat toan diéu khién
hudng ctia AUV bang céch st dung mé hinh diéu khién
du bdo ma khéng xem xét cac nhiéu loan tac dong lén hé
théng, vdi viéc thiét ké cac luat diéu khién budc phuong
tién ti€p can va duy tri huéng di dat. Diéu khién hudng cta
AUV dugc thuc hién bang cong cu MPC trong MATLAB. Bai
bao tom tat cac budc thiét ké bo diéu khién, trinh bay két
qua moé phong thu dugc vai INFANTE AUV bang MATLAB.

Bai bao dugc trinh bay véi bé cuc: Phan 2 trinh bay vé
diéu khién hudng cho AUV, Phén 3 trinh bay vé thuat toan
diéu khién theo mé hinh du bao MPC, Phan 4 trinh bay vé
chuong trinh va két qua mé phong va phan cuéi cling la
két luan.

2. PIEU KHIEN HUGNG CHO AUV

Viéc diéu khién hudng cho AUV chinh la viéc thiét ké
cac luat diéu khién dé AUV hanh trinh theo hudng dat
trudc theo y d6 clia ngudi diéu khién. Bo diéu khién hudng
phai cung cap goéc banh lai thich hop dé AUV c6 dugc luc
va md-men can thiét cho chuyén déng mong mudn cua
AUV, dé tur d6 diéu chinh goc nghiéng do cac yéu té bat
dinh trong méi truong lam viéc dudi nudc gay ra. Hé thong
diéu khién hudng di la mét hé théng phi tuyén tinh, nhiéu
loan cao va bién déi theo thai gian.

Diéu khién hudng cho AUV la thuc hién thiét ké mét bo
diéu khién d@é thuc hién viéc diéu khién vi tri banh lai va luc
ddy dé AUV thuc hién dung hudng di dat trudc. So dé khéi
clia hé thong dugc moé ta nhu Hinh 2.1.

B6 diéu khién hudng dugc thiét ké cung cap goc banh
18i (hoac luc ddy) thich hop dé c6 dugc luc va md-men can
thiét cho chuyén déng mong muén cla phuong tién dé
diéu chinh géc nghiéng do nhiéu loan gay ra. Hé théng
diéu khién hudng di la mét hé théng phi tuyén, nhiéu loan
cao va bién déi theo thdi gian.

v k) o~ ek

MPC
BLOCK

Hinh 2.1: So dé khéi cda hé théng diéu khién hudng cho AUV
Véie, (k) la d6 léch hudng di; e (k) =y, (k) -y (k)

Ye

Xe
Hinh 2.2: Huéng di va géc banh I3i trong hé toa dé trdi dat
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Thuc hién viéc diéu khién hudng di véi dau vao ctia bd
diéu khién 1a goc léch banh 13i, huéng clia AUV dugc xac
dinh bang phuong phap LOS (Line of sight). Huéng di va
g6c banh lai ctia AUV trong hé toa do tréi dat dugc mo ta
nhu Hinh 2.2.

Y Target
© (.7,
AUV A Reference
(x,.»,)

Hinh 2.3: Dang hinh hoc gilta AUV - Target (muc tiéu)
strdung phuong phap duong géc ngém (LOS)

Dang hinh hoc gitta AUV - Target str dung phuong phap
dudng géc ngdm (LOS) dugc thé hién trén Hinh 2.3. C3 AUV
va muc tiéu (target) dugc coi la cac khéi diém cé toa d6 lan
luot la (x,,v,) va (x,,¥,). Hé théng dan dudng sé tao qui dao
cho AUV dua trén phuong phép dudng goc ngam. Goc A
la goc hop bai hudng ctia AUV véi muc tiéu dugc xac dinh
bang cong thic:

iztan*[—y’_yvj (1)

X, =X,

3.BO PIEU KHIEN MPC

3.1. Gi6i thiéu bo diéu khién MPC

Diéu khién du bao ra ddi cach day khoang vai thap ky
(tt nhitng nam 1960 va da c6 nhiéu ng dung thanh cong
trong cong nghiép) (Richalet, 1993). Hién nay, diéu khién
du bdo la chién lugc diéu khién dugc st dung phé bién
nhat trong viéc diéu khién qua trinh. B6 diéu khién du bao
dung mét mé hinh dé doan trudc dap Ung tuong lai cta déi
tugng diéu khién tai cac thoi diém rdi rac trong mét pham
vi du bédo (Prediction horizon) nhat dinh. Dya vao dap tng
du bdo nay, mot thuat toan téi uu héa dugc st dung dé
tinh toan chudi tin hiéu diéu khién tuong lai trong pham vi
diéu khién (Control horizon) sao cho sai léch gitia dap tng
du bao bdi mé hinh va tin hiéu chuén cho trudc la téi thiéu.
Phuong phép diéu khién du bao la phuong phép téng quat
thiét ké bo diéu khién trong mién thai gian 6 thé 4p dung
cho hé tuyén tinh ciing nhu hé phi tuyén MPC.

Thuat ngr MPC (MPC: Model Prediction Control) chua
chi r& dugc mét cach chinh xac thuat toan diéu khién,
phuong phap stt dung mé hinh ctia déi tugng va téi uu hda
mot ham muc tiéu (Object 9 Funtion) dé xac dinh tin hiéu
diéu khién. Cac budc co ban khi xay dung thuat toan diéu
khién la: 1) S0 dung 1 mé hinh dé du bao (du doén) gia tri
dau ra clia qua trinh & cac thai diém trong tuong lai; 2) Tinh
toan lan luot cac tin hiéu diéu khién bang cach t6i thiéu hoa
mot ham muc tiéu.
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- Méi |an (tai thai diém hién tai t) cac tin hiéu diéu khién
dugc du bao thi chi co tin hiéu dau tién dugc dua dén tac
déng vao qua trinh. Cé rat nhiéu thuat toan MPC (vi du nhu
LRPC: LongRange Predictive Control...), su khac nhau giira
chdng la st dung cac mé hinh khac nhau dé biéu dién qué
trinh, nhiéu va ham muc tiéu (Cost Funtion) dugc t6i uu
hoéa. Phuang phép diéu khién nay dugc ting dung rat rong
rai trong nhiéu linh vuc. C6 rat nhiéu tng dung da thanh
c6ng nhu diéu khién qua trinh, diéu khién robot, cong
nghé san xuat xi mang, thap sdy, thap chung cat... Nhiing
két qua da chi ra kha nang ting dung ctia MPC va kha néng
dat dugc nhiing hé théng diéu khién hiéu qua cao, c6 kha
nang lam viéc trong thai gian dai.

3.2. Thiét ké bo diéu khién MPC cho diéu khién
huéng ctia AUV

Gia st rang quy dao ctia AUV dugc cho trudce va co gidi
han. Quy dao dat dugc mo ta nhu phuong trinh:

Y, Z[Xd’yd’zd’ed’v/v]r ()

Van t6c mong muén clia AUV c6 dugc bang céach tinh
sai sO gila vi tri thuc ciia AUV véi vi tri ciia muc tiéu. T la thoi
gian |dy mau va mé hinh chuyén déng ctia hé théng thu
dugc sau khi dung phuong phép rgi rac héa:

n(k+1) =n(k)+J(k).v(k).T, 3)

DPé& dam bao chuyén déng 6n dinh clia AUV, gia s6 van
téc dugc cung cap lam dau tin hiéu dau vao va mo hinh
khéng gian trang thai ciia AUV dugc biéu thi nhu coéng
thuc (4):

X(k+1)=[n(k+1D,v(0)] (4)

Trong dé, gia s6 van téc dugc xac dinh theo biéu
thuc (5):

Av(k) = v(k)—v(k—1) (5)

Tin hiéu ra cia hé théng dugc dinh nghia la Y(k). Ta c6
phuong trinh trang thai cta AUV c6 thé dugc mé ta nhu
biéu thuc (6):

X(k+1)=0,(k).X (k) + Oy (k).Av(K) ©)

Y(k) = CX (k)
Véi:

1 r],, . [J0n]
O P YT i S T

Trong dé: I, - Ma tran don vi ¢6 kich thuéc 5x5 va 0, ,
[d ma tran khong co kich thudc 5x5. Phuong trinh (6) la
phuong trinh du doédn mé hinh cho AUV, ti d6 c6 thé suy ra
trang thai tuong lai cia hé théng. Pham vi du bao dugc ky
hiéu | Np va pham vi diéu khién dugc ky hiéu la Nc, pham
vi nay phai thda man Nc<Np. Gia tri diéu khién dugc giti c6
dinh bén ngoai pham vi diéu khién. Trinh tu dau ra clia bd
diéu khién nhu phuong trinh (7)

X(k+1]k) Y(k+1]k)
X, - X(kJT2|k) ¥, - Y(k+:2\k) -
X(k+N, k) Y(k+N, k)

Dua trén nguyén tac cila MPC, céc phuong trinh du

doan mé hinh ¢ thé dugc biéu dién nhu biéu thic (8)
X(k+1)=0, (k)X (k)+0,(k)Av(k) (8)
Trong do:
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O, (k) 0 w0
_ k)0, (k  (k -0
5. (k)= Q():Q() Q:() ) :

0,0 Q,(k) Q)" Qu(k) ... Qy(k)
Ngoai ra, gidi han trén va gidi han dudi vé trang thai
ctia AUV va gia s6 t8c d6 dugc biéu dién nhu (9), (10).

Uiy S AVR) St 9)

X S X< X, (10)

Bang cach diéu chinh cac dau vao hién tai va tuong
lai cho hé théng, ham du bao dugc xac dinh nhu biéu
thuc (11).

E@) = [[1YO-Y, 0, + 1 Av(©)[lp, 1t (1)

Trong do:

2 2 .
|| y Qy = yTny’H AVS HQA\’ = AVTQAVAVI
Q, va Q,, la cac ma tran trong sO.

4. KET QUA MO PHONG

Didu khién hwéng cho AUV sir dung phwong phip LOS

X0

YO

4} | t

<%= AUV-(¥i tri xuét phat)
-05 N

—Hu"bngd.idmc
= = = - Huémg di &t

Target|

xm 5SS y ()
Hinh 4.1: K&t qua mé phdng diéu khién hudng di cho AUV str dung
phuong phép LOS v6i bé diéu khién MPC
Hinh 4.1 trinh bay két qua mé phong hudng di cho
AUV st dung phuong phap LOS véi bd diéu khién theo md
hinh du bédo. K&t qua mé phdng hudéng di véi vi tri ban dau
cuia AUV tai toa d6 (0,0,0) va vi tri muc tiéu c6 toa do (6, 4,
-5). Buong ddc tinh nét dut la hudng di dat tu vi tri AUV
dén muc tiéu, dudng mau den nét lién la hudng di thuc
ctia AUV khi thuc hién diéu khién huéng véi bd diéu khién
theo mé hinh du bdo. Tt hinh vé ta nhan thdy huéng di
thuc ctia AUV dugc thuc hién tuong déi chinh xac so vGi
hudng di dat.
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Hinh 4.2: Van téc ctia chuyén déng doc theo truc x (u(t) - surge),
theo truc y (v(t)-sway) va truc z (w(t)- heave) cia AUV

Van tdc géc cia chuyén ddng Roll-p(t), Pitch-(t), Yaw-r(t)
L) T T T T T

| I I I !
20 40 60 80 100 120
s -

Hinh 4.3: Vin téc géc cda chuyén déng quanh truc x (roll), chuyén
déng quanh truc y (pitch) va chuyén déng quanh truc z (yaw)

Sailgch hwémng cita AUV
T T T T T T T T T

X 100.225
Y 0114812

X 116.116

015
| Y 0.142851

X 79.8298
Y 0119674

X 60.0601
Y 0.0859633

Sai l¢ch huéng (m)

e
R

X 39.9149
r Y 0.0441361
X19.6446
Y 0.0145584

0 10 20 - 30 40 50 60 7 80 %0 100 110 120 125

Hinh 4.4: Sai Iéch hudng di cia AUV

Hinh 4.4 trinh bay su sai léch huéng di cia AUV so véi
huéng di dat, tir hinh vé ta nhan thay sai léch hudng di lén nhat
ctia AUV 2 tai thoi diém t = 116(s) vdi do sai léch 130,14 m.

‘T8c db quay chén vit clia AUV
T T
X 113.488
Y3374

'pinvie (F9/5)

sk 4
X 20.02 X40.04
o Y -0.414897 Y 0767584 . x111.987 | |
Y 146036
X99.975
X 60.0801 X[78.955 ¥ -0.0837123
Y -0.s04882 Y -0.7007%6

= L 1 L h L I
0 20 - 40 60 80 100 120

t®

Hinh 4.5: Téc d6 quay chén vit cda AUV
khi thuc hién diéu khién gidr hudng
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Hinh 4.5 trinh bay dac tinh ctia téc d6 quay chan vit ctia
AUV khi thuc hién diéu khién giir hudng véi bd diéu khién
theo mé hinh du bao.

5. KET LUAN

Bai bao da trinh bay van dé diéu khién hudng va thiét
ké bd diéu khién du bao cho diéu khién hudng ctia AUV.
Viéc ap dung bd diéu khién MPC cho phép AUV hoat dong
mot cach rat linh hoat va hiéu qua véi d6 chinh xac tuong
déi cao. K&t qua mo phdng qua trinh diéu khién hudng di
clia AUV dugc tién hanh trén Matlab/Simulink.

Tu két qua ctia phan mé phong ta thay rang AUV véi
b6 diéu khién MPC hoat dong véi do chinh xac cao, sai
s6 clia hé théng tuong déi nhé. Uu diém 16n nhat cda bd
diéu khién MPC d6 la gitp cho AUV thuc hién qua trinh di
chuyén tu vi tri ban dau (vi tri cha AUV) dén vi tri Target
(muc tiéu) véi do léch huéng di so véi huéng di ddt, qua
diéu chinh la nho, dap Ung ctia hé théng la nhanh choéng,
chinh xéac. TUr cac két qua mé phdng ta thay rang bo diéu
khién MPC dugc dé xudt trong bai bdo nay hoan toan cé
thé 4p dung cho AUV dé thuc hién diéu khién giit hudng
cho AUV.
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Tinh toan dinh tdm hé truc tau thudy co 16n
khi k& dén anh hudng cla bién dang than tau

® ThS. LE DINH DUNG; TS. CAO DUC THIEP®; ThS. BUI THI HANG

Truong Dai hoc Hang hai Viét Nam
Email: “thiepcd@vimaru.edu.vn

TOM TAT: Bai bao trinh bay phuong phap tinh toan
dinh tam hé truc tau thdy cd 16n khi ké dén anh hudng
cla bién dang than tau. Can cu cac phuong phap
tinh toan dinh tam hé fruc tau thldy hién co, trong
dé cac géi dd truc dugc coi 1a tua trén nén tuyét déi
cing, nhém tac gid xay dung mét phuong phap tinh
todn dinh tam hé tfruc c6 ké dén cac khoang hiéu
chinh géi d& ban dau do bién dang than tau & cac
trang thai tai trong khac nhau cla né. Két qua tinh
todn véi mot tau thuc té cho thay bién dang than tau
cé anh hudng dang ké dén két qud tinh todn dinh
tam hé truc. Chung nén dugc xem xét ap dung vao
tinh toan dinh tam hé truc tau thdy trong thuc té.

TU KHOA: Dinh tam hé truc tau thiy, tinh toan dinh
tam hé truc tau thdy, dnh hudng cla bién dang than
tau dén dinh tdm hé truc.

ABSTRACT: This paper presents a method for
computing shaft alignment of large ships when taking
info account the influence of hull deformation. Based
on the existing methods of the ship's shaft alignment
computation, in which the shaft supports are
considered to support on a rigid absolute foundation,
the authors develop a method to compute the shaft
alignment that takes into account the bearing offsets
caused by hull deformation in different loading
conditions. The computation results for an actual
ship show that the hull deformation has a significant
influence on the ship's shaft system alignment
computation results. They should be considered to
apply to the ship's shaft alignment computation in
practice.

KEYWORDS: Ship's shaft system, ship's shaft
alignment computation, influence of hull deformation
on shaft alignment.

1.DAT VAN DE

Cac s6 liéu can thiét cho qua trinh dinh tam l3p rap hé
truc tau thay bao gébm: khoédng dich hiéu chinh ctia cac goi
d& ban dau, phan bé tai trong tai cac g6i dé truc, do dich
tam va gay khuac cho phép tai bich néi gitra cac truc... Cac
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s liéu nay dugc cung cap tir két qua tinh toan dinh tam
hé truc dugc thuc hién trong qua trinh thiét ké ky thuat
mot con tau. Hién nay, van dé tinh toan dinh tam hé truc
tau thiy dang dugc nhiéu nha khoa hoc quan tam, nghién
cliu. C6 thé ké dén céc tac gid nhu Pham Xuan Duong,
Cao Duc Thiép, Lé Dinh Diing [1, 2] d& xay dung mét phan
mém phuc vu tinh todn dinh tam hé truc tau thay theo tiéu
chi tai trong go6i d6 st dung phucng phéap phan ti hiu
han (PTHH) va si dung phan mém nay trong thuc té dinh
tam 13p rap hé truc cho mét tau thuc té. Tran Van Hung,
Quéch Hoai Nam [3] ing dung phuong phdp PTHH cho bai
toan két cdu dam dé tinh toan céac s6 liéu can thiét cho
dinh tdm hé truc cila moét tau thuc té cé so sanh vdi két
quad tinh cda Co quan dang kiém Nhat Ban va véi két qua
tinh b&i phan mém tinh két cau bang phuong phap PTHH
RDM, Phan Trung Kién [4] s&t dung phan mém phan tich
két cdu SAP2000 dé tinh toan dinh tdm hé truc tau thay...
Tuy nhién, cac phuong phap tinh todn dugc cac tac gia su
dung déu chua xem xét anh hudng cla bién dang than tau
dén phan bé tai trong gilra cac géi d6 truc khi tau & trang
thai khai thac v8i mén nudc ting lén dang ké, tur trang thai
dan dén trang thai toan tai.

Mat khac, qua trinh can chinh hé truc trong dong mai
tau thay thudng dugc tién hanh khi con tau da dugc ha
thay. & giai doan nay, cac khoang hiéu chinh géi dugc diéu
chinh sao cho su phan bé tai trong g6i d6 c6 thé chdp nhan
dugc gilra tat ca cac goi. Khi tau dugc dua vao khai thac,
mdn nudc cda nd thay déi, ti trang thai dan dén trang
thai toan tai, lam cac phan luc géi d6 sé bi thay d6i do anh
hudng clia bién dang than tau. Vi vay, néu bién dang than
tau khong dugc tinh dén trong tinh toan dinh tam hé truc
sé dan dén mot sé hau qua khong mong muédn khi tau 6
trang thai khai thac, dé la:

- Bién dang clia dudng tam hé truc khi than tau bi uén
& trang thai dan hoac toan tai lam thay déi dé dich g6i ban
dau dan dén phan bé lai tai trong tac dung lén cac g6i d&
truc, c6 thé gay nén hién tugng géi dé khong tai hoac géi
dd chiu tai qua muc cho phép.

- Bién dang cong Ién hodc vong xudng cta bé may
chinh do bién dang than tau sé lam thay déi d6 déng tam
clia cac 6 d6 truc khuyu déng co, dan dén & truc déng co
chinh khéng tai hodc d6 khéng déng tam clia cac 6 d6 truc
khuyu qua mdic cho phép, c6 thé dan dén & truc hodc tham
chi'la truc khuyu bi hu héng.



Vi vay, viéc ké dén bién dang than tau & cac trang thai
tai trong khai thac khac nhau ngay trong qua trinh tinh
toan dinh tam hé truc & giai doan thiét ké ky thuat la that
su can thiét, né dam bao dat dugc két qua tinh sat véi thuc
té khai thac ctia tau hon. Tuy nhién, viéc xac dinh chinh xac
bién dang than tau & cac trang thai trong tai khac nhau la
mot bai toan khé, doi hoi nhiéu nguodn luc va gia thanh
tinh toan cao [5]. Vi vy, muc tiéu ma bai bao la xay dung
phuong phép tinh todn dinh tdm hé truc c6 ké dén anh
hudng cua bién dang than tau nhu la thong s6 dau vao clia
bai todn ma chua quan tam dén viéc tinh toan, xac dinh
bién dang clia than tau & cac trang thai tai trong khac nhau.

2. TiNH TOAN PINH TAM HE TRUC KHI KE DEN BIEN
DANG CUA THAN TAU

2.1. Anh huédng ctia bién dang than tau dén két qua
tinh toan dinh tam hé truc

Trong qua trinh khai thac, bién dang cla than tau sé
thay d6i phu thudc vao trang théi tai trong khac nhau, tu
trang thai dan dén toan tai. C6 thé thay rd diéu nay khixem
xét bién dang vung dudi tau, nai cé hé truc di qua, cia mot
tau chd dau I6p VLCC (Very Large Crude Carrier) dién hinh
trong hai trudng hgp trong tai nho nhat va I16n nhat la trang
thai dan va trang thai toan tai (Hinh 2.1). Theo d96, & trang
thai dan, than tau bi cong lén & khu vuc gitta va véng xuéng
& vung duodi. Con & trang thai toan tai thi nguagc lai, tau bi
vong xudng & vling gilia va cong lén & vung dudi. S dung
50 liéu nay cho tinh toan dinh tam hé truc sé thu dugc phan
luc tai cac goi d6 & cac trang thai dan va toan tai nhu dugc
minh hoa trong Hinh 2.2.

~£=0 trang thai toan ti
—a— 0O trang thai d&n

Hinh 2.1: Bién dang than tau 6 trang thai din
va trang thai toan tai [5]

TU Hinh 2.2 6 thé thay rdng, & trang thai dan, phan luc
tai cac g6i d& van dat yéu cau vé tiéu chi tai trong ngay ca
khi xem xét dén anh hudng cta bién dang than tau. Tuy
nhién, & trang thai toan tai, tai gi d& s 2 ctia may chinh c6
phan luc g6i bang 0, tic la g6i d& nay & tinh trang khéng
chiu tai. Biéu nay la khéng thé chdp nhan dugc theo cac
tiéu chi tai trong g6i va c6 thé dan dén hu héng géi dé.

Tinh huéng nay phd bién déi vdi cac hé truc cing,
ngan, dugc lap dat trong cdu tridc than tau tuong déi mém
hon va dac trung cho céac tau chi cé6 mét géi dé truc trung
gian nhutrén cac tau chd dau va tau chd hang roi ¢ 1én. Do
d6, ngay tur giai doan thiét ké ky thuat, néu cé thé c6 dugc
s0 liéu dang tin cay vé bién dang than tau thi can xét dén
anh huéng cda no6 khi tinh todn dinh tam hé truc sé tranh
dugc cac tinh trang phan bé lai tai trong géi khéng mong
mudn khi khai thac tau & cac trang thai tai trong khac nhau.
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Hinh 2.2: Phan luc géi d& 6 trang thai din va trang thai toan t3i [5]
2.2. Thuat toan tinh dinh tam hé truc khi ké dén
bién dang than tau
Khi bién dang clia than tau dugc ké dén trong tinh toan
dinh tdm hé truc cho céc trang thai tau trén da, nhe tai, dan
va toan tai thi c¢é thé xac dinh cac tham sé cin chinh dé tao
ra két qua can chinh théa man cho cac diéu kién tau hoat
dong. Bén canh doé, van dé dinh tam hé truc la ngau nhién,
Vi vo s6 khoadng dich chinh géi truc c6 thé dugc phan tich
nhung khéng dugc du doan chinh xac dé dap ting cac yéu
cau dat ra. Nén véi moi trang thai tai trong cua tau, khoang
dich chinh g6i ban dau khi ké dén anh hudng cda bién
dang than tau c6 thé dugc tinh theo cong thic sau:
6=9,+9,, (M
Trong do: s={s, s, - &,)" lavectorkhodng dich chinh
g6i ban dau khi xét t6i bién dang than tau & mét trang
théi trong tai nao do, véi 6,,i = (1,n) la khoadng dich chinh
g6i ban dau tai géi thi I; 3, ={5, &, s, )'1a vector
khoang dich chinh g6i & trang thai tau trén da, véi 5,.i = (1,n)
lakhoang dich chinhgéitaigéithul; 5, = {5, 6,, - &,
la vector khoang dich chinh g6i do bién dang than tau gay
nén, vGi 6,,,i = (1,n) la khodng dich chinh goi tai g6i thi i.
Luu y rang, vector 5, dugc xac dinh tu tinh toan dinh
tam hé truc téi uu theo tiéu chi tai trong goi d& khi tau trén
da va chua ké dén bién dang than tau. Con vector 5, dugc
xac dinh tur phan tich s6 hoac do thuc té bién dang than tau
4§ trang thai tai trong dang xét. V&i mot tau I16p VLCC dang
xét & Hinh 2.1 va Hinh 2.2 c6 thé minh hoa cach tinh khodng
dich chinh géi ban dau & trang théi dan va trang thai toan
tdi nhu trén Hinh 2.3 va Hinh 2.4. Trong d6, dudng cong
“Khoang dich g6i téng” la cac gia tri clia vector 5, dudng
cong “Khoang dich g6i khi tau trén da” biéu dién cac gia tri
cuia vector 5, va dudng cong “Khoang dich géi & trang thai
ddn/toan tai” cho thay céc gia tri ctia vector s,

e

& rang thai din ‘\a

&

2 3
P Khodng dich g6i B
R it i G \O\K’

ae /

Khoding i géi t3ng

R EEEEET VS
cbis  aae

Kodng dich g6 0 v6i GG 0 (mm)

L ez

20 0 60 7 80 ©
Khodng cach dén Gi 0 (m)

Hinh 2.3: Khodng dich chinh g6i ban dau é trang thai dan khi k& dén
anh hudng cda bién dang than tau
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Hinh 2.4: Khodng dich chinh g6i ban ddu & trang thai toan tai khi ké
dén anh hudng cda bién dang than tau

Trong thuc té, cac tinh toan dinh tdm khi ké dén anh
hudng clia bién dang than tau st dung céng thuc (1)
thuong chi dung véi trang thai dang xem xét ma khong
dam bado dung cho cac trang thai tai trong khac cda tau.
Khoang dich chinh géi truc khi tau trén da khéng thoa man
tiéu chi tai trong goi khi tau dang & trang théi dan hoac
toan tai. Nguyén nhan cta su khac biét nay la do dnh hudng
cla bién dang than tau khi tau bi dan hodc ché day hang
hoa gay ra. D& tim dugc khoang dich chinh g6i ban dau t6i
uu cho cac trang thai tai trong khac nhau can phai cé6 moét
tap hop khac nhau vé khoang dich g6i ban dau dugc phan
tich nham dap Ung céc yéu cau dinh tam déi véi cac diéu
kién hoat dong khac nhau cua tau.

3. TINH TOAN Vi DU CHO TAU THUC TE

3.1. Gi6i thiéu phan mém tinh toan

MATSHAL (viét tat tir cum ti: A Matlab-based program
for computing Shaft Alignment) la mét phan mém may
tinh dugc lap trinh trén ngén ngir lap trinh MATLAB. Phan
mém nay phuc vu tinh toan dinh tdm hé truc tau thay theo
tiéu chi tai trong géi d3 bang phuong phap PTHH do chinh
nhém tac gid xay dung trong khuén khd mét nghién cuiu
khac [1, 2]. Hinh 3.1 gidi thiéu giao dién ctia s6 lam viéc
chinh ctia phan mém MATSHAL.

[ MATSHALTO - x

’—MATS HAL — ———
A Matlab-based toolbox for computing shaft alignment

[Export Results —  Help
[T Astodtie |

2_As graphic_|

Import Data Compt

2. About the team

Close |

Hinh 3.1: Phan luc géi d& & trang thai dan va trang thai toan t3i [1]

Trong d6, cac tinh nang ctia phan mém dugc chia
thanh 4 nhém thuc don chinh, cu thé la:

- 1) Nhém cac tac vu nhap di liéu (Import Data) bao
gém céc tac vu nhap di liéu vé hé dong luc, may chinh,
hé truc, chan vit... (Propulsion system data), nhap théng
s trang thai trong tai khac nhau cta tau (Load condition)
va nhdp céc trang thdi tinh todn khac nhau cda tau
(Computation condition).

(2) Nhédm céc tac vu tinh toan (Computation) bao gém cac
tacvu tinh toan khoang dich chinh g6i d& ban dau (Initial bearing
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offset), phan luc g6i d& khi tau trén da (Reactions of straight
offset), d6 hiéu chinh g6i dé (Bearing offset as calculated) va tiéu
chuén phan luc g6i d& (Reactions force critia).

3) Nhom cac tac vu xuat két qua (Export Results) véi hai
hinh thic xuat két qua la dudi dang file van ban (As text file)
hodc dudi dang cac dé thi (As graphic).

4) Nhém céc tac vu ho trg ngusi dung (Help) gom hai
ndi dung chinh la huéng dan st dung phan mém (User’s
guide) va gidi thiéu phan mém (About the team).

3.2. Lua chon tau thuc té cho tinh toan vi du

Tau dugc chon d@é tinh toan vi du la tau ché dau 16p
VLCC trong tai 320.000 DWT. Hé truc ctia tau gém 1 truc
chan vit va 1 tryc trung gian. Toan bd hé truc dugc dat trén
3 g6i d&: 1 goi d6 truc trung gian va 2 géi d6 truc chan vit
(Hinh 3.2).

Cacthong sé cht yéu phuc vu tinh todn dinh tdm cuia tau:

- Kiéu tau: ché dau

- Trong tai: 320.000 DWT

-béng mai: nam 1993, tai Han Quéc
- Mdy chinh MAN B&W 8580MC

- Cbng suat may chinh: 29.120 kW

-Téc d6 quay: 76 rpm

-Téng chiéu dai hé truc: 19,8 m

- Chiéu dai tau: 327,50 m

- Chiéu cao tau: 60,5 m

- Chiéu réng tau: 572 m

- M&n nudc thiét ké: 20m

- Khéi lugng chan vit: 56.000 kg
N .
|
,h]i---'iu"{i .
EE= I 1T
b = L =
\ i 8 xi lanh
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Hinh 3.2: B8 tri hé truc tau ché dau Iép VLCC
trong t3i 320.000 DWT [5]

Hé truc clia tau dugc mé hinh thanh mét dam nhiéu
nhip véi téng chiéu dai 31,6 m tua trén 11 g6i d&, gém: 2
g6i d6 truc chan vit, 1 g6i d& truc trung gian va 8 géi d6 truc
khuyu déng ca chinh.

3.3.Tinh toan va phan tich két qua

Thuc hién tinh toan dinh tam véi cac thong s6 dau vao
c6 ké dén bién dang than tau & cac trang thai dan va toan
tai ta thu dugc két qua vdi 3 trang thai trong tai dién hinh
cUa tau la tau trén da, dan va toan tai, nhu trinh bay trén
Bdng 3.1 va cac hinh tur Hinh 3.3 dén Hinh 3.5.

Bdng 3.1 va Hinh 3.3 cho thdy, & trang thai tau trén da
thi tai vi tri g6i s6 1 phia sau clia may chinh sé cé phan luc
g6i bang 0, tuc la bac d6 khong chiu tai. Tuy nhién, day chi
la trang thai tau trén da, khong phai la trang thai khai thac
nén goi khong chiu tai ciing khéng phai la van dé I6n. Can
phai phan tich thém phan luc géi truc tai goi nay trong cac
trang thai trong tai khai thac khac cta tau.
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Bang 3.1. Két qua tinh toan dinh tdm & 3 trang thai: tau trén da, din va toan tai
G6i | Khoang cach dén Tau trén da , Dan tau , Tau toan tai ,
46 mut truc trai Khoﬂéng dich | Phan luc goi Kho:'-fmg dich | Phan luc goi Kh(:(éng dich | Phan luc goi
: goi (mm) (kN) goi (mm) (kN) goi (mm) (kN)
1 2,875 0,000 1086,113 0,000 1117,964 0,000 1092,011
2 8,250 0,000 122,728 -1,486 101,402 0,289 137,250
3 14,250 -4,096 245,036 -5,840 132,156 -2,945 94,082
4 20,625 -6,993 0,000 -7,395 114,481 -4,907 337,215
5 22,180 -6,993 689,090 -7,310 397,383 -5,122 208,494
6 23,740 -6,993 479,038 -7,219 459,563 -5,398 440,599
7 25,300 -6,993 472,176 -7,125 483,204 -5,656 500,841
8 26,860 -6,993 476,495 -7,034 467,538 -5,935 476,587
9 28,420 -6,993 462,519 -6,937 468,587 -6,213 435,539
10 29,980 -6,993 525,630 -6,842 522,838 -6,471 551,464
11 31,600 -6,993 273,442 -6,746 274,157 -6,746 265,194
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Khoang cach 6&n mut mai chan vit (m)

Hinh 3.3: Phan luc géi d& & trang thai tau trén da
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Hinh 3.4: Phan luc géi d& 6 trang thai din

Con & trang thai dan (xem Bdng 3.1 va Hinh 3.4) hoac &
trang thai toan tai (Bdng 3.1 va Hinh 3.5) phan luc tai g6i sau
cling ctia may chinh da duong va c6 gia tri tuong déi dong
déu vai cac gbi bén canh. Tuc la can chinh hé truc sé thoa
man cac tiéu chi tai trong khi tau khai thac & trang thai dan
va ca trang thai toan tai. N6i cach khac, can chinh hé truc
cho céc trang thai khai thac c6 thé chap nhan dugc va du
chic chin dé ngan chan viéc géi truc khong chiu tai.
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Hinh 3.5: Phan luc géi d& & trang thai toan t3i

4, KET LUAN
Can cu cac két qua trinh bay trén day c6 thé dua ra mot
5O két luan sau:

- Bién dang than tau ¢ anh hudng ro rét dén dinh tam
hé truc tau thay. Néu thuc hién tinh toan dinh tam hé truc
& trang thai tau trén da ma khéng xem xét dnh hudng cla
bién dang than tau & cac trang thai dan hodc toan tai sé
dan dén khong dam bao tiéu chi tai trong goi d6 khi tau 6
trang thai khai thac thuc té.

- C6 thé coi d6 léch g6i d6 do bién dang than tau gay
nén nhu khodng dich chinh g6i d& b8 sung trong tinh toan
dinh tadm hé truc tau thay. Tuy nhién, can phai c6 thuat toan
t6i uu thich hap.

LGi cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong khuén khé dé tai nghién
ctru khoa hoc va cong nghé cap Trudng, ma s6 DT22-23.15.
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Nghién ctru ing dung mo-dun bang thong siéu rong

dé dinh vj trong nha

W TS. NGUYEN VAN TIEN
Trudng Dai hoc Hang hadi Viét Nam
Email: nguyenvantien@vimaru.edu.vn

TOM TAT: Thiét bi dinh vi nhu GPS (global positioning
system - hé théng dinh vi toan cau) khong thé van
hanh néu chua nhan duoc tin hiéu truc tiép tu vé tinh
nén ngudi ta thuong phai s& dung ngoai 1roi, cac tin
hiéu vé tinh bj suy yéu va phan tan bdi nhiéu vat can
nhu mai nha, tuong va cac ddi tugng khac. Hon nia,
GPS khéng dd chinh xac khi dung né dé tim kiém
frong phong hoac ngudi & mét dia diém nao do. Ky
thuat bang théng siéu réng (UWB-Ultra wideband) sur
dung cac bang tan siéu réng dé cho phép truyén cac
xung ndng luong cao, han ché nhiéu véi cac thiét bi RF
(Radio Frequency) khac hoat déng trong cing mét tan
s6. Cac hé théng UWB thudng dua vao cic phuong
phap thoi gian dé xac dinh vi tri muc fiéu va tin cay hon
so vdi cac phuong phap truyén thdng. Bai bao trinh bay
nhing nghién ctu vé tinh nang Mé-dun DWI1000 va
cac gidi thuat dé xay dung Ung dung dinh vi tfrong nha.

TU KHOA: Bang théng siéu réng, giao tiép khong
day, DW1000, Arduino IDE, cdm bién.

ABSTRACT: GPS (global positioning system)
equipment cannot operate without receiving direct
signals from satellites, so people often have to use it
outdoors. Furthermore, GPS is not accurate enough
to use it to search rooms or people in a certain
location. Ultra-wideband (UWB-Ultra wideband)
technique uses wide bands to allow the transmission
of high-energy pulses, limiting interference with
other RF devices operating on the same frequency.
UWB systems often rely on time-based methods to
determine target location and are more reliable than
communication methods. In the paper, the DWM1000
module is presented, the operation algorithm is
studied and the indoor positioning application is built.

KEYWORDS: UWB, wireless
DW1000, Arduino IDE, sensor.

communication,

1. DAT VAN PE

Dinh vi vi tri trong nha c6 rat nhiéu y nghia trong thuc
tién nhu tim dia diém trong cac tda nha van phong 16n,
diéu hudng cdiu hé va khoanh ving tinh huéng khén cap...
hé théng dinh vi trong nha dugc ki vong mang dén nguén
doanh thu khéng 16 trong tuong lai [1, 2].
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Pinh vi trong nha cling st dung nhiing ky thuat dinh vi
da dugc ap dung trong dinh vi bén ngoai, hién nay cac ky
thuat dinh vi nay chia lam 3 loai phé bién. Ky thuat dinh vi
RSS (Received Signal Strength): Si dung thiét bi thu phat RF
(Radio Frequency) do dac cudng dé tin hiéu clia diém phat,
tur do c6 thé quy d6i ra khoang cach gitra 2 thiét bi thu phat.
Day la moét phuang phap don gian, dé thuc hién tuy nhién
gia tri ciia RSS dé bi anh hudng ctia moi trudng bén ngoai
tadc déng dan dén sai s6 kha I6n [3]. Ky thuat TOA (Time of
Arrival) v6i yéu cau khét khe vé déng bo hé thong, mé hinh
nay rat khoé dé trién khai, chi phi thiét 1ap phan cing cling
nhu phan mém la kha I6n. Ky thuat s&tr dung bang théng
siéu rong UWB c6 do chinh xac cao khi do chinh xac thai
gian di chuyén. D4 chinh xéac nay chd yéu la do nang lugng
tin hiéu dugc phan tan trén dai tan réng, khung thai gian
¢6 thé nhd gon ma khéng vugt qua gidi han mat dé nang
luong. Han ché chinh cta UWB la ban than cong nghé
khéng dugc phét trién nhu nhiéu cong nghé khac, khién
cho phan ciing dat tién hon va han ché hé trg [4, 51.

Trong thai gian gan day, cong nghé UWB ngay cang
trd nén phé bién va c6 gia thanh phan ciing ré hon, hang
Ai-Thinker da cho ra d&i mo-dun DW1000 BU-01 véi gid
khoadng $30 rat phu hgp dé xay dung cac hé théng dinh
vi trong nha [6]. Trong bai bao trinh bay cac thong s6 ky
thuat cia DW1000, nghién ctu giai thuat hoat dong va xay
dung Ung dung dinh vi trong nha. V&i DW1000, ching ta
¢6 thé do ludng dugc thai gian ma tin hiéu di chuyén tu
bé truyén téi bo nhan, tur dé tinh toan dugc khoang cach
chinh xac cao t6i cm. V6i phuong phap nay cho phép thong
tin khoang céch chinh xac va chat lugng cao hon so véi cac
phuong phép dua trén do manh tin hiéu. Cac ing dung cé
thé nhan dugc di liéu chinh xac cao (sai s6 nhd hon 20 cm)
va vi tri dugc cap nhat méi 100 ms [7,8].

CAau truc cta bai bdo bao gém 5 phan: M& dau; Gidi
thiéu vé mé-dun DW1000; Xay dung mo hinh dinh vi trong
nha véi DW1000 BU-01; Két qua thuc nghiém va Két luan.

2. GIGI THIEU VE MO-DUN DW1000 BU-01

Céc nganh coéng nghiép I6n da st dung UWB dé dinh
vi tri robot va truyén cac di liéu cdm bién trong cac kho
ty dong hoan tu lau. Gidi phap UWB c6 lich st gid thanh
rat dat va chi cé nhimng (ng dung trong céc nganh cong
nghiép quy mé I6n va quan doi dugc st dung. Tuy nhién,
bay gi¢ diéu dé kha thi hon khi ma gia cac giai phap UWB
da giam khi ma Céng ty Decawave da bat dau ban cé chip
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UWB gia ré ma c6 thé dé dang tich hgp vao cac thiét bj dién
tu [6]. Chip c6 kha nang truyén cac géi UWB va do ludng
thdi gian truyén cla tin hiéu téi picoseconds (107%s). Véi
kha nang nay, né trd thanh kha thi khi phat trién cac thuat
todn va phuong phap dinh vi dua trén Time of flight (ToF)
va Time difference of Arrival (TDoA).

Mo-dun truyén nhan khong ddy DWM1000 st dung
chuén IEEE802.15.4- 2011 UWB. Mé-dun nay cho phép ta
Ung dung trong cac du &n xac dinh vj tri hay do khodng
cach vai do chinh xac cao, sai s6 tam 10 cm trong thdai gian
thuc (RTLS- Real-time Locating System); tdm hoat dong lén
dén 290 m va téc dé truyén lén dén 6,8 Mbit/s. Hinh anh
mo&-dun nhu trén Hinh 2.1.

Hinh 2.1: Hinh dnh mé-dun UWB DW1000

-Thong s6 ky thuat ciia DW1000:

+ St dung chip DW1000 ctia hang DecaWave;

+ Giao thuc: IR-UWB;

+ HO tro: 110 Kbps, 850 Kbps; 6,8 Mbps data rate;

+ Ang-ten dugc tich hgp trén mé-dun;

+ Nang lugng truyén tai c6 thé thiét lap tur -35 dBm/
MHz dén -62 dBm/MHz;

+ Hb trg dung lugng gai tin 1én tGi 1.023 byte;

+ Nguon hoat déng: 2,8V -3,6V,

+ Nhiét d6 hoat déng: -40°C dén 85°C, dai tan s6: Tu 3,4
Ghz dén 6,5 Ghz.

3. XAY DUNG MO HINH PINH VI TRONG NHA VO
DW1000 BU-01

3.1. Nguyén ly dinh vi tri trong nha

Hé thong dinh vi trong nha dugc xdy dung trong bai
bdo bao gém: Hai Anchor (dugc xem nhu hai géc toa do,
¢6 dinh & hai goc ctia khu vuc can dinh vi) va mét Tag (dugc
gan trén doi tugng dugc theo déi trong khu vuc da dugc c6
dinh hai Anchor) nhu Hinh 3.1.

y \

— — \
Anchor 1
(x1y1)

Anchor 2
(x2,y2)

Hinh 3.1: Phuong phap dinh vi trong nha st dung Anchor va Tag
Da6i tugng can dinh vi s& mang theo mot thé Tag UWB,
dé c6 thé ghi nhan vij tri chinh xac cia d6i tugng. Thé Tag
dugc trang bi kha nang truyén gui cac tin hiéu do polling
qua UWB cho cac Anchor trong mdi lan cap nhat vi tri. Cac
tram neo goi la UWB Anchors dugc cai dat & khu vuc tudng

cta khu can dinh vi, t6i da lén té&i 25 m. Cac Anchors sé
déng bo thong qua wifi va nghe tin hiéu do polling tir cac
thé Tag. Mot khi dong bd, chiing sé ghi nhan thai gian khi
nhan dugc cac tin hiéu va chuyén hé théng tinh toan vi tri
clia céc thé tag UWB dua trén cac phuong phéap thdi gian
khac biét t&i cac tram neo (Anchors) - goi la ky thuat TDoA
hay phuong thap Two-way-ranging.

Néu da xac dinh dugc khodng cach tur Tag dén hai
Anchor thi vi tri cia d6i tugng lic nay sé dugc tinh toan
bang phuong phap giao dudng tron. Néu xem (x,y,) la
cac toa do da biét trudc clia cac Anchor thir i trong toa
do Dé-cac va (x, y) 1a toa d6 chua biét can xac dinh cta
doi tugng thi quan hé gilta toa d6 cla doi tugng va cac
Anchor dugc biéu dién theo cong thic sau [2]:

ex +2\/p(p—n)(p—rz)(p—y2—yl)
l »r=n) 1)

Ve, +\/rzz PP =1 Py, -y))
»=n)

Trong d6, p dugc xac dinh béi (2):

p= W Q)

3.2. Cau tric va so d6 nguyén ly cia cac tram UWB

Mbi Anchor va Tag dugc xay dung trén co sG mot tram
UWB. Cau tric ca tram UWB ma bai bdo da xay dung
bao gém: khéi tao nguén én dinh 3,3 V tir bo pin lithium,
mo-dun bang théng siéu rong DW1000 va bd xtr ly Node
MCU. Cac Anchor va Tag giao tiép véi nhau théng qua chip
DW1000 dudi su hd trg ctia vi mach Node MCU. D liéu nay
sau d6 dugc Node MCU truyén 1én may tinh thong qua két
ndi wifi (Hinh 3.2).

‘ Pin lithium ‘
‘ Ngudn 3.3V ‘

v v

‘ Node MCU H DW1000 ‘

Hinh 3.2: So d6 khéi cua Anchor va Tag
So d6é nguyén ly clia tram UWB nhu trén Hinh 3.3.
DW1000 dugc két néi t6i Node MCU bang giao thic SPI
(Serial Peripheral Interface) théng qua cac chan tin hiéu
CLK, MISO, MOSI,RST. Vi mach LM1117-3.3V tao dién ap 6n
dinh cdp cho cac vi mach. Hinh anh tram UWB da ché tao
nhu trén Hinh 3.4.

3.3veca

LM1H7 3.3V 3veez

2 CRLAE

Hinh 3.3: So dé nguyén ly tram UWB cho Tag va Anchor
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Hinh 3.4: Hinh 3nh thuc té€ tram UWB d3 ché tao

4. KET QUA THUC NGHIEM

Chuaong trinh cho Node MCU dugc viét bang phan
mém Arduino IDE. Chuong trinh bat dau bang viéc diéu
khién Tag gui ban tin hdi do Polling va dgi tra 1i tir cac
Anchor. Néu nhan dugc ban tin phan hoi tir Anchor thi tinh
khoang cach t6i cdc Anchor dua trén thai gian phan héi va
xac dinh vi tri bang céng thiic (1), (2), sau d6 gti dir liéu dén

may tinh dé hién thi.

Tag gli ban tin
polling

13}
Tinh vi tri (1)(2)

GUi dir liéu dén may
tinh

Hinh 4.1: Luu d6 thuét toan cho Tag

Trén mdy tinh xdy dung mét phan mém don gian dé
cai dat cac thong s6 cling nhu hién thj vi tri ctia d6i tugng.
Chuong trinh dugc viét bang ngdn nglr C# trén phan mém
Visual Studio. Thir nghiém dugc thuc hién trong mét phong
lam viéc cé kich thudc (8x6)m véi mot sé do6 dung bén
trong, trén giao dién chinh sé hién thi vi tri clia hai Anchor
va vi tri hién tai cdla Tag nhu mé ta trén Hinh 4.2.

6m

Hinh 4.2: Thir nghiém khi Tag & cac vi tri khac nhau trong phong

Giao dién cai dat cho phép ngudi dung co thé thiét
lap hé truc toa do, dat trudc toa d6 cac Anchor 1 (A1) va
Anchor 2 (A2). Trong d6, A2 luén cé toa do0 mac dinh la
(0,0). Sau khi thiét 1ap cac thong s6 hé truc toa do, ngudi
dung c6 thé gli thong s6 xudng hé théng dinh vi bang
cach an nut “Két néi” trén giao dién, cac thong sé nay sé
dugc luu trir trong cdc Node MCU cho dén khi cé su thiét
lap hé truc toa d6 lan tiép theo.
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Toa do Anchor 1 Sample Time (s) 1

X1= 0m

Y1=6m Piachilp  192.168.4.1

Toa dd Anchor 2
X2= 0m Toa dé Tag
Y2=0m X= 68m

Y= 76m

Trang thai: Dang két ndi Ketngi Thost

Hinh 4.3: Giao dién cai dat trong phan mém
Cac két qua tht nghiém cho thay hé théng dinh vi
trong nha rat hitu ich cho cac ing dung gidm sat tai san,
nhan vién, thanh vién trong gia dinh... hé thong dugc hoan
thién va thuc nghiém trén hai Anchor, gidam sat mot Tag,
véi do sai s6 khoang 30 cm, kiém nghiém trong khéng gian
phong lam viéc véi kich thudc (8x6)m.

5.KET LUAN

Bai bdo da trinh bay nhirng nghién ctiu vé phuong phap
dinh vivi tri trong nha st dung moé-dun bang thong siéu rong
DW1000. Trong ndi dung bai bdo trinh bay céc dac tinh, khao
sat hoat dong mé-dun DW1000, nghién cdu gidi thuat hoat
dong va xay dung Ung dung dinh vi trong nha. Viéc cai dat
hé thong UWB dé dang hon nhiéu so véi cac hé théng dinh
vi trong nha dua trén dé manh tin hiéu RSSI hay cac hé théng
khéc. Cac két qua thuc nghiém cho thay hé théng c6 thé lam
viéc 6n dinh vdi sai s6 trong pham vi 30 cm.

LGi cam on: Nghién clu nay dugc tai trg bdi Truong
Pai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.57.
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M hinh héa hé théng ac-quy tau thay
c6 tinh dén su xudng cap cla cac théng so

B ThS. DANG DPINH PHUC®"; ThS. HUA XUAN LONG; ThS. LE VAN TAM

Truong Pai hoc Hang hai Viét Nam
Email: “phucdd.ddt@vimaru.edu.vn

TOM TAT: Nhing nam gan day, hé théng luu tra
nang luong dién dugc coi la mét yéu té quan trong
frong su phat trién céng nghé cla phuong tién va
nang luong tai tao. Bai bdo md t3 ngan gon vé cac
phuong phap tiép cdn mdi va trinh bay két qua mo
hinh héa dc-quy trong cac 16 hop néi tiép song song
c6 thé dugc st dung dé thiét ké cac don vi luu tr
cho cac hé théng nang lugng cuc bé. /&c—quy la mot
d8i tuong vat ly-hoa hoc, dién héa va ky thuat dién
phuc tap, viéc mé phdng cé thé duoc thuc hién & cac
muc dé sidu khac nhau va bang cac phuong phap
khac nhau. Cac tly chon dé mé phéng &c-quy dugc
xem xét. Viéc mé phéng dc-quy & dang cac mach
tuong duong phu hop véi cach tiép can chung vé
md phdng db hoa clia cac hé thdng dién trong cac
gdi nhu MatLab-Simulink, Ban lam viéc dién td... Cé
hai hudng lap mé hinh dc-quy du tri: mé phéng cac
théng s6 dong dién trong chu ky nap-x3; mé phéng
cac tham sé cula trang thai chic niang trong mot
thoi gian dai hoat déng. Cac hudng nay xem xét cac
khodng thoi gian dac trung khac nhau (gio va ngay
trong trudng hop thi nhat va hang tram ngay trong
trudng hop thi hai), khac nhau vé cac tham sé dugc
tinh dén va tuong déi déc lap.

TU KHOA: /&c—quy, I3p rap, model, mach tuong
duong, sac, x3, dung luong, 130 héa, xudng cap.

ABSTRACT: In recent years, electric energy storage
systems are considered as a key element in the
technological development of vehicles, renewable
energy. This artficle provides a brief description of
modeling methods, some new approaches and the
results of modeling batteries in parallel- to-serial
assemblies that can be used to design storage units
for local power systems. A battery is a very complex
physicochemical, electrochemical and electrotechnical
object, the modeling of which can be carried out at
various depth levels and by various methods. Battery
modeling options are being considered. Presentation
of the battery in the form of equivalent circuits is
in good agreement with the general approach of
graphical representation of electrical systems in
such packages as MatlLab-Simulink, Electronics

Workbench and the like. Two directions of battery
modeling can be distinguished, viz. modeling current
battery parameters during a charge-discharge cycle
and modeling the parameters of the functional state
of the batteries over a long period of operation.
These directions consider different characteristic time
periods (hours and days in the first case and hundreds
of days in the second one), differ in the parameters
taken info account and are relatively independent.
The latest versions of MatLab-Simulink have a built-in
model with degradation of battery parameters. The
built-in battery model is quite complex and when
simula-ting the operation of more than one battery,
the time period of counting increases significantly.
When modeling assemblies from a large number
of batteries connected in parallel-to-series, the time
in the program practically stops, which indicates
the impossibility of modeling large assemblies.
Nevertheless, the Electronics Workbench electronics
lab has shown its performance.

KEYWORDS: Battery, assembly, model, equivalent
circuit, charge, discharge, capacity, aging, degradation.

1. DAT VAN DPE

Trong nhiing nam gan day, hé théng luu trit nang
lugng dién dugc coi la yéu té chinh trong su phat trién
cdng nghé, nang lugng tai tao, hé théng dién ti tu dong
va robot, dac biét la trong linh vuc van tai, tau lai dat va tau
thiy ¢& nho chay dién la mot vi du. Piéu nay dugc ching
minh bang sy tang truéng nhanh chéng cla thi trudng ac-
quy sac, ctng nhu moét s6 lugng I6n cac nghién ctiu nham
cai thién hiéu qua clia cac loai dc-quy truyén théng va tao
ra cac loai ac-quy mai. Cac nghién ctu ¢6 lién quan yéu cau
mo hinh héa vong dai clia tiing dc-quy va cum lap rap cua
ching, tic la mé phong cac théng sé hoat dong clia dc-quy
& cac ché do dién hinh trong mét khoang thai gian bi gidi
han do hiéu suat lam viéc cia ching suy giam. Méc du thuc
té la van dé mé phong hoat déng clia ac-quy khong phai
la mai va cé nhiéu tai liéu vé cha dé nay, nhung hién tai cé
nhiing van dé dat ra cac yéu cau mai doi v6i mo hinh nhu
vay. Dac biét, diéu nay lién quan dén viéc t6i uu hda hoat
déng cta cac té hgp dc-quy I6n, cb tinh dén su xuéng cap
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cUa cac théng s6 clia chdng tuy thudc vao loai, thiét ké, ché
dd phong dién va diéu kién van hanh dé giam chi phi bao
tri lau dai chia ching. Bai bdo mo ta ngan gon vé phuang
phap mo phdng, mét s6 cach tiép can mai va két qua mo
phdng dc-quy trong cac t8 hgp néi tiép song song, dugc st
dung dé thiét ké cac hé théng nang lugng cho cac phuong
tién dudng thay, dudng bién.

M hinh toan hoc la mét phuong phap co ban dé
nghién ctiu cac hé théng phc tap. Trong trudng hgp dau
tién, cdc qua trinh dac trung hé théng dugce ghi lai V hinh
thuc todn hoc thé hién - cho phép thu dugc dii liéu can thiét
bang cac phuong phap phan tich. Mé phong sé st dung
cac phuong phap toan hoc tinh toén va cho phép thu dugc
cac nghiém gan dung cla cac phuong trinh tuong ting doi
vdi cac tap tham s6 hé théng cu thé. Dt liéu thu dugc trong
trudng hap nay khéng cé tinh téng quat cda cac gidi phap
phan tich, yéu cau xac minh va cé thé nhay cdm véi phuong
phap s6 dugc st dung. M6 phong mé phdng, nhu mét quy
luat, mo6 phdng s6 vé hoat dong clia hé théng dang dugc
nghién ctu, dugc dac trung bdi do chi tiét cao, bao toan
cdu truc logic va trinh ty thoi gian cla cac quy trinh. N6
thudng dugc cung cdp mot giao dién truc quan cho phép
mot ngudi thiét ké cac phién ban khac nhau ctia hé thong,
quan sét cac hiéu iing & toc dé thuc, tang toc hodc gidam téc
do va theo mét nghia nao do, né tuong tu nhu mét nghién
ctru thir nghiém vé mét hé théng thuc.

2. NOI DUNG
Ac-quy 13 mot ddi tugng vat ly-héa hoc, dién hoa va ky
thuat dién phtc tap, viéc tinh toan ching cé thé dugc thuc
hién bang nhiéu phuong phéap khéac nhau va véi cdc mic
doé chi tiét khac nhau. Bai bao nay khéng xem xét cac qua
trinh hoa ly, dién hda trong ac-quy, cac van dé vé do bén
hay co hoc ma dat ra nhiém vu mé hinh hoéa cac théng s6
chtic nang. So d6 ctia cac tham sé chiic nang chinh khi mé
hinh hoa dc-quy dugc hién thi trong Hinh 2.1. Mai tén mot
chiéu chi cac théng s6 khong phu thudc vao trang thai hién
tai cGa dc-quy. Mi tén hai chiéu chi cac tham sé dac trung
cho trang thai va hoat déng, déng thdi trang thai d6 c6 thé
thay déi trong qua trinh hoat dong.
| Thong sb, chédo |
T L Bmvige Bk [T !

! P | . i
| Cécthong | | DODuUsmlw | | Cécthongsd |
| s6 dinh mic | ! trang thai !
H 1 i y !
i CoUs L —> Co Eo.RwmKi |
i P : 0 \

| . i
Thoi gian T ,, ! Céc thong so i
AL | trang thii hién tai . |

‘ .
! Diéu kién ngoai | U,1,DOD, SOC, T
: T

To,p. ¢

Hinh 2.1: Cdc théng s6 ctia mé hinh dc-quy tau thdy
Trong do:
-C, U, -Dién dung va dién ap dinh muc;
-1 - Dong cuc dai;
-1__,1,-Dong xa cuc dai cho phép va dong xa dinh muc;
Ta c6 thé liét ké cac phuang phép chinh dé 1ap mé hinh
cho ac-quy hoa hoc. Trong s6 d6: giai phap cho van dé dién
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héa mot chiéu bang cach sirdung cac théng so6 clia vat liéu
(d6 x6p dién cuc, mat do chat dién phan...); lua chon cac hé
sO trong cac phuong trinh mé hinh hoat dong ctia dc-quy
(vi dy, phuong trinh thuc nghiém cta Shepherd) theo céac
dudng cong phong dién; vé mot mach tuong ducng cla
ac-quy va chon sy phu thudc cac tham sé tat ca cac thanh
phan clia n6 vao cac tham sé vé trang thai ctia ac-quy (vi
du: phu thudéc vao mic d6 sac). Cach tiép can sau day mang
tinh minh hoa hon do cac nha nghién ciiu da quen thudc
vdi cac thanh phan dién tiéu chuén va don gian hon cho
viéc trién khai ban dau, vi cdc mé hinh cta cac thanh phan
dién don gidn dugc xay dung thanh cac géi mé phéng tiéu
chuén cho céc hé théng ky thuat vo tuyén va phu hop véi
cach tiép can chung cho mé phong dé hoa cta hé théng
dién trong cac chic ndng ctia MatLab-Simulink.

Theo thang do trong khodng thgi gian moé phong, c6
thé phan biét cac cach sau:

1) Nghién ctru cac thong s6 hién tai clia ac-quy trong
mot hodc mét s6 chu ky phong dién;

2) Tai tao cac théng s6 vé trang thai chiic ndng cla
ac-quy trong mot thai gian dai hoat dong (vé co ban co
tinh dén su xudng cap clia cac thong sé).

Cac hudng nay khac nhau vé cac tham sé tinh toan va
tuong déi doc lap, tuy nhién, ching cé thé duogc két haop
thanh mot mé hinh duy nhat.

Dé& chiing minh tinh kinh té trong khai thac dc-quy tau
thay, mé hinh dai han la méi quan tam hang dau va cac
trang thai ctia chu ky ngan han it quan trong hon. Do do,
cac mo hinh vé trang thai hién tai clia 4c-quy trong qua trinh
xa-sac dé gidi quyét cac van dé nhu vay c6 thé 1a gan dung.

Mo hinh toan hoc don gidn nhat vé trang thai hién tai
cUa ac-quy la mo hinh Puekert va Shepherd. Phuang trinh
dau tién la su phu thudc cda thoi gian phéng dién vao
cudng do ctia dong dién mét chiéu:

const
T = 1_p

Trong do:

- 7,- Thdi gian xa tuong uing véi dong dién | (s);

-1-Dong x3;

- p - Chi s Puekert (phu thudc vao loai dc-quy va nhiét
do, Bdng 2.1).

Bang 2.1. Chi sé cua Puekert cho cac loai 3c-quy khdc nhau

Loai ac-quy P Loai ac-quy P
pb 1,27-1,34 Ni-Zn-H 1,09
Ni-Cd 1,14 Ag-Zn 1,05
Ni-Mh 1,10 Na-S 1,10

M6 hinh clia Shepherd két néi cac dac tinh dién héa
cUa ac-quy vai dién ap va dong dién:

E, =E0—Rt1—K,—1£f,

Trong do:

- E, - Dién ap clia ac-quy (V);

- E, - Bién 4p ha mach cta ac-quy khi sac day (V);

-R, -Dién tré trong cla ac-quy (Om);

-1-Dong xa (A);



-K - Dién ap phan cuc (V);

- f=[1dt/Q - Miic d6 nap dién ctia ac-quy hodc SOC (ty
& sac tich IGy trén dung lugng téi da);

- Q-Téng dung lugng cda dc-quy (Ah).

No6i chung, cdc mé hinh thuc nghiém dugc dac trung
b&i moi quan hé chic nang don gian gitra cac tham sé bén
trong clia ac-quy va cac gia tri cia SOC va DOD.

V& ban chat, cdc mach tuong duong la mot mé phong
clia cac mé hinh toan hoc clia cac thiét bi dién.

Qua phan tich c6 thé két luan rang, dé dam bao kha
nang hién thi va tinh phé bién, nén thuc hién mé hinh héa
ac-quy bang cach st dung cac mach tuong duong trong
cac chdc nang moé phéng dién tiéu chudn. Dua trén cac
nguyén tac vé tinh day da vat ly, t6t nhat la nén tao moét
mo hinh thay thé khéng st dung nguén dién ap ma chi s
dung dién dung va cac bé phan gidi han dién &p t6i thiéu
va toi da trén no, ciing nhu cdc mach mé phong qua dién
ap trong qua trinh sac va cac tinh nang khac.

Xét chuang trinh ca ban dé 1ap mé hinh hé théng 4c-
quy. MatLab-Simulink 1a mét méi trudng d6 hoa dé mé
phong mé hinh hoéa, cho phép st dung so d6 khoi duéi
dang huéng dan dé thi dé xay dung cac mé hinh déng, bao
gom cac mé hinh rai rac, bat bién cho hé théng khong lién
tuc va hon hgp, phi tuyén tinh va khong lién tuc. Thém vao
Go6i mé& rong Simulink cho phép chiing ta giai quyét nhiéu
van dé tu phat trién khai niém mo hinh dén tha nghiém,
xac nhan, tao trién khai ma va phan cing. Simulink dugc
tich hgp vao moi trudng MatlLab, cho phép st dung céac
thuat toan toan hoc tich hgp, manh mé, céng cu xt ly di
liéu va d6 hoa khoa hoc.

Mé hinh MatLab-Simulink tich hop véi su suy gidm
tham sé. Géi MatLab-Simulink c6 mét mau dc-quy tich hop
véi khd ndng suy gidm dung lugng, c6 thé dugc st dung
dé md phéng hoat déng clia dc-quy chi-axit, lithium-ion,
niken-cadmium, niken-hydride kim loai. Cac théng s6 ac-
quy c6 thé dugc dat tha cong hodc chon tir danh sach
trong kh6i menu tuong Ung.

Convective Heat
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Hinh 2.2: So dé khéi mé hinh sac 3c-quy
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M6 hinh tich hgp st dung cac phuaong trinh sau lién
quan dén cac théng s6 dién cta ac-quy:
Khi xa (i*>0):
u, (it,i*,i) = E, — Ri —K%i *—K‘%it + A-exp(—B-it);
—1

Khi nap (i*<0):
u, (it,i*,i) = Ey — Ri— K 9 i*—K‘Q

1-0,1-0 o-it

it+ A-exp(—B-it),

Trong do:

-E, - Bién ap khong déi, V;

- K- Dién tré phan cuc, Ohm;

- K'- Hang s6 phan cuc, V/(Ah);

-i*-Dong dién sau bo loc;

- |- Dong dién cta ac quy, A;

- A-Bién do dién ap, V;

- B - Nghich dao cta hang s6 thai gian, (Ah)".

Da6i vai ac-quy, anh hudng clia su suy gidm dung lugng
va dién trd trong dugc thé hién bang mé hinh sau:

on) = {QBOL —e(M)(Opor = Opor)> I k/220;

omn-1 otherwise;
R(n) { "BOL 8(”)(RE0L BOL)’ l"f‘ k/Z * 03
R(n—1) otherwise,
Trong do:

-n=KT, (k=1,2,3,..,)-Thong sé thai gian hoat dong
cla ac-quy;

- T, - Khodng thdi gian cGa nta chu ky nap - phéng
dién, s;

-Q,,, - Dung lugng Ién nhét cda ac-quy khi bat dau thoi
gian st dung & nhiét d6 mai truong xung quanh, Ah;

- Q,,, - Tuong tuy khi két thic tudi tho st dung & nhiét
do moi trudng, Ah;

Ry, - Dién tr& trong cla dc-quy khi bat dau st dung &
nhiét d6 mai trudng, Ohm; R, - Tuong tu khi két thic tudi
tho st dung & nhiét dé méi trudng, Ohm;

- &(n) - Hé s6 lao hoa dc-quy.

Hé s6 ldo hoa bang 0 khi bat dau thai gian st dung va
théng nhat khi két thic, dugc biéu thi bdng hé phuong trinh:

[s(nl)Jr 0,5 (ZiDOD(n—Z)JrDOD(n))’ P
e(n)= N(n-1)

DOD(n—1)
g(n—1) otherwise,
Trong do:
- DOD (n) - D6 xa sau cta dc-quy sau khi hét thoi gian
nla chu ky, %;
- N (n) - S6 chu ky t6i da, dugc tinh theo céng thuc:

DOD(r)\* 11 o =
N(n):H[ 00 ) exp[fw[a—n (H)JJ(IM,M(;«))* (T e @)

Trong do:

- H- Mét hang sé;

- £-Hé so;

- P-T6c d6 khong d8i déi vai s6 chu ky;

-1 (n)-Dong xa trung binh trong ntta chu ky, A;

dis_ave

-1 (n) - Dong dién tich trung binh trong nla chu ky, A;

ch_ave
-T . T (n) - Nhiét d6 méi trudng xung quanh ly tuéng
va hién tal K;
-, Y, - 56 mi clia dong xa va dién tich tuong ing.

Thong s6 suy giam chinh la thoi lugng ac-quy (s6 chu
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ky sac-xa, Tu8i tho ban dau clia dc-quy (chu ky day du tuong duong). Cac théng s6 con lai dugc dat tu dong tuy thudc vao

loai va théng sé clia dc-quy.

Anh hudng clia su suy giam cac dic tinh cia 4c-quy dugc thé hién ré trong Hinh 2.4. Nhu cé thé thay tir Hinh 2.4a, khi tai
3A dugc két néi vai dc-quy mdi, tai thai diém ban dau, dién 4p gidm tir 4,05 xudng 3,95V, sau d6 trong qué trinh xa (300s) -
xuéng 3,81 V. Trén dc-quy da st dung (2.000 chu ky sac - x3, Hinh 2.4b), khi cing mét tai dugc két ndi, dién ap tai thai diém
ban dau gidm xudng 3,77V, sau dé trong qua trinh xa - xuéng 3,61.

Nhugc diém ctia md hinh dugc mé ta 1a d6 phdc tap tuong déi clia n6, dan dén ting thai lugng dém va lam phic tap

viéc nghién cru cac cum ac-quy.
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Hinh 2.4: Dic tinh x3 cua c-quy

3. KET LUAN

- Cac phuong phap va huéng chinh ctia mé hinh vong
daoi dc-quy dugc xem xét. N6 chi ra rang moét phuong phéap
md phdng truc quan va phé bién cla ting dc-quy va cum
ldp rap ctia chung la m6 phong dién cla cac mach tuong
duong tuong tng trong moi trudng phan mém MatLab-
Simulink.

- St dung mé hinh da phat trién, mot t6 hap 4 dc-quy
ndi tiép song song da dugc tinh toan. Anh hudng cta su
thiéu hut dién dung clia mét dc-quy trong t6 hop dén hoat
déng clia toan bo t8 hgp da dugc nghién cdu. N6 cho thay
rang viéc giam 10% dung lugng clia dc-quy bij 16i dan dén
gidm 2,9% thai gian xa cla cum dugc nghién clu so vdi
thdi gian xa ctia cum tham chiéu. Dién ap trén ac-quy bi 16i
tang lén va trén dc-quy dugc két néi song song vai né, trén
cac ac-quy con lai, dién ap giam.

LGi cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma sé DT23-23.49.
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Phuong phap hiéu chinh vi tri dinh vi phuong tién duong bo
trong hé théng giao théng thdéng minh

B TS. NGUYEN TRUNG DUC
Trudng Dai hoc Hang hai Viét Nam
Email: duc.nguyentrung@vimaru.edu.vn

TOM TAT: Hé théng vé tinh dinh vi toan ciu (GNSS)
hién nay 1d ngudn cung cip tin hiéu dinh vi quan
trong. Tuy nhién, théng tin dinh vi vé tinh i cac thiét
bi thu thuong co sai sot, véi do sai léch dao déng tu
3 - 5 m, gay khé khan cho cac hé théng diéu khién
hay quan ly thiét bj theo phan ving dia ly. Viéc nghién
clu nang cao dé chinh xac trong dinh vi vi tri phuong
tién giao thdng qua GNSS I3 cin thiét. Trong nghién
cu nay, nhom tac gia mong mudn gidm thiéu sai sét
khi thuc hién viéc dinh vi phuong tién co gidi duong
bd, nhdm cung cap théng tin vi tri t6t hon cho cac
hé thdng gidm sat giao théng théong minh, déc biét
la trong truong hop phuong tién di chuyén lién tuc.

TU KHOA: Dinh vi, hé thdng vé tinh toan cau, gidi
phap diéu khién tu déng, giao théng théng minh.

ABSTRACT: The Global Navigation Satellite System
(GNSS) is currently an important source of positioning
signals. However, the positioning information with
errors from positioning devices such as mobile
phones can only provide an accuracy of 3 - 5 meters,
causing difficulties for accurate control systems or
device management according to geographic zones.
Research on improving the accuracy of positioning
for devices and transportation systems via GNSS is
necessary. In this study, the authors aim to minimize
noise and provide better positioning information for
intelligent traffic monitoring systems, especially in the
case of continuous vehicle movement.

KEYWORDS: Localization, global navigation satellite
system (GNSS), solution,
intelligent transportation.

autonomous control

1.DAT VAN DE

Hién nay, khai niém Hé théng Giao théng théng minh
(ITS) dugc nhac dén thudng xuyén trén nhiéu kénh tin tuc
va trd thanh thanh phan khong thé thiéu trong cac moé
hinh thanh phé hién dai. Tai d6, nhiing giai phap céng
nghé thong tin thyc hién nhiém vu trg giip con ngudi
(hodc thiét bi tu hanh) giam sat, diéu khién va thuc hién
luu théng moét cach an toan, chinh xéac. Hé théng ITS ra doi
nham muc dich gidm thiéu rdi ro, tang tinh cht dong trong
qua trinh di chuyén clia ngudi va phuong tién. Vé mt dich

vy, cac hé thong ITS gitp tang cudng loai hinh dich vu nhu:
chu dong sap xép lich trinh, dat va xac nhan nhu cau di
chuyén, phong tranh cac diém un tic. Théng tin dugc cung
cap theo thai gian thuc sé mang dén su tién Igi cho ngudi
tham gia giao thong, giup gidm thai gian cha dai, di lai cGa
hanh khach [1, 2, 3]. Tuy vay, mét thach thic khong hé nho
do la do chinh xac ctia dtt liéu dinh vi, cac di liéu nay bi anh
hudng cta nhiéu yéu t6 nhu: su bat thudng cda thai tiét; do
san sang cla vé tinh tai vi tri do dac; muc d6 che khuéat bai
dia hinh; t6c d6 di chuyén ctia phuong tién...

Trong nghién cttu nay, nhém tac gia mudn két hgp viéc
xac dinh vi tri phuong tién thong qua quan sét lich st dinh
vi trong qua khu, t8c do di chuyén nham giam thiéu sai sot
trong viéc xac dinh vi tri cla phuong tién theo thdai gian thuc.

2. CAC NGHIEN CUU LIEN QUAN

Gan day, chinh pha nhiéu quéc gia da c6 nhimng hanh
déng thuc té trong trién khai nghién ctu, xay dung va dua
vao thuc nghiém cac thanh phé thong minh danh cho xe
tu hanh véi su tham gia diéu phéi clia cac hé théng ITS.
Trong d6, Han Qudc, Nhat Ban, Trung Quéc la nhiing quéc
gia trong khu vuc chau A da ddy manh nghién ctu cac thiét
bi tu hanh, ca s& ha tang thi nghiém huéng dén muc tiéu
ap dung trong dai séng xa hoi.

C6 thé thay trong tuong lai, tai cac d6 thi I6n - nGi co
mat dé giao thong 16n, chiing loai phuong tién da dang
cung su tham gia cla cac hé théng tu hanh dat ra ap luc
cho viéc xay dung, phat trién ha tang giao théng théng
minh, ti d6 doi hoi cac co quan quan ly ctia mdi qudc gia
phai cht déng nghién ctu, dap tng nhu cdu ngay mot
tang cua linh vuc cong nghiép diéu khién tu dong, dich vu
khai thac, quan ly va quy hoach co s& ha tang giao thong
mot cach hiéu quad. Céc gidi phap giao thong thong minh
sé cung cap thong tin thudng xuyén cho hanh khach hang
ngay Vé lich trinh phuong tién cdng cong, thai gian, chd
ngéi, vi tri hién tai clia xe, thai gian dé dén mot diém cu thé,
vi tri ti€p theo clia xe, mat d6 hanh khéach bén trong xe hoac
trén cling tuyén dudng van chuyén [4, 5, 6, 7, 8]. M6t mang
trong nhing nghién cdu ké trén hudng dén céng tac theo
doi, kiém soat vi tri, diéu phdi tin hiéu giao théong theo thdi
gian thuc dua trén mat dé va vi tri cia phuong tién nam
trong khu vuyc quan ly.

3.CACHE THONG PINH VI TOAN CAU PHO BIEN
Hé théng vé tinh dinh vi toan cau (GNSS) bao gom cac
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vé tinh quay quanh trai dat phat song vi tri ciia chiing trong khong gian va thdgi gian, mang ludi cac tram diéu khién mat dat
va may thu sé tinh toan vi tri mat dat bang phuong phap ba chiéu [9, 10]. Hién tai, GNSS bao gém nhiéu hé théng dang hoat
déng tich cuc hodc dugc du kién hoat ddng trong tucng lai gan. Dan dau trong dé co thé ké dén Hé thdng dinh vi toan cau
(GPS) clia Hoa Ky va Hé théng vé tinh dan dudng toan cau ctia Lién bang Nga (GLONASS). Tiép theo la cac hé thong khu vuc
dang phat trién, cu thé nhu: Hé théng dinh vi vé tinh chau Au (GALILEO); COMPASS/Bei-Dou ctia Trung Quéc; Hé théng Vé
tinh Dan dudng khu vuc (IRNSS) ctia An D6; Hé théng Ve tinh Quasi-Zenith (QZSS) clia Nhat Ban. Khi tat ca cac hé théng toan
cau va khu vuc nay hoat dong day du, thiét bi thu sé cé kha nang truy cap vao cac tin hiéu dinh vi, diéu huéng thoi gian thuc
tU nhiéu hon mot dich vu trong cling thoi diém. Két hgp ching véi cac cong nghé trén mat dat da dugc chiing minh nhu
diéu hudng quaén tinh, sé mé ra co hdi cho cac iing dung mdi vi lgi ich kinh té - xa hoi.

GPS

Hinh 3.1: Hé théng GNSS toan ciu véi sur tham gia cua cac nudc

4. PHUGNG PHAP HIEU CHINH DU LIEU DINH VI

D6 chinh xac ctia di liéu dinh vi la mot cau hoi duge cac nha cung cap thiét bi thu cling nhu cac ing dung khai thac
thong tin dinh vi quan tam. Gia tri nay phu thudc vao mot s6 bién s6, dang chi y nhat la nhiéu tin hiéu, vé tinh dinh vi khong
san sang trong khu vuc, thai ti€t va cac vat cdn nhu toa nha, dia hinh. Nhiéu tin hiéu thudng tao ra cac sai s6 trong két qua
dinh vi, théng thudng dao déng ti 3 - 5 m. Tai mét thai diém nhat dinh, thiét bi thu tin hiéu dinh vi phai c6 kha nang khoéa
dugc it nhat 4 vé tinh dé c6 thé xac dinh vi tri chinh xac. Trong trudng hap khéng du 4 vé tinh, bién d6 sai s6 do dac c6 thé
kha 16n. Nham phat hién va hiéu chinh nhiing 16i sai sét trong dinh vi, mot vai ky thuat khac nhau da dugc tao ra nhu: Nang
cap phan cling cua thiét bi - viéc nay doi hoi muc chi phi mua sdm I6n hon; tao ra mét giai phap hiéu chinh mém - huéng
dén trang bi cac thiét bi thu két hgp hé thong tinh todn véi muc chi phi vira phai. Trong huéng tiép can ctia nhém nghién
ctiu, moét gidi phap mém dugce dé xuat thong qua viéc tang cudng nang luc tinh toan cua thiét bi thu, hodc Gy quyén tinh
toan thong qua moét trung tam diéu khién da xac thuc. Hinh 4.1 trinh bay cac budc cta thuat toan hiéu chinh két qua dinh vi
va thong bdo vi tri sau hiéu chinh cho cac bén lién quan.

o

Khéi dong cira sb trot L

Ding

Sai

Thu dit liéu dinh vi tir nhidu B6 sung Py, vao ctra s6
ngudn theo timg khoang At truot L
! 1
Tinh vi tri P, theo cong thire Béo vi tri méi cho Trung .
m tam diéu khién
¢
Gié trj bt thuong Tinh lai P, theo cong
virot ngudng? thirc (4)

Hinh 4.1: Céc buéc thuc hién viéc hiéu chinh vi tri sai Iéch
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Hinh 4.2: Minh hoa viéc xac dinh diém do dac gan ding P,

4.1.Tang dd chinh xac théng qua két hgp nguén ditliéu

Thiét bi thong minh hién nay déu dugc trang bi
chip dinh vj vé tinh, c6 kha nang nhan tin hiéu tir cac vé
tinh dinh vi toan cau dé xac dinh vi tri cta thiét bij. Cac
dong thiét bi méi da phan s dung loai chip dinh vi da
ngudn, cho phép nhan tin hiéu tir nhiéu nguén GNSS
khac nhau. Do vay, nhom tac gia dé xuat st dung toan
b6 cac két qua dinh vi c6 thé dén tu nhiéu nguén khac
nhau, qua d6 tim ra vi tri dinh vi dua trén su két hop cta
cac két qua thu dugc.

Thuc té, viéc xac dinh vi tri chinh xac P, = (X, Y,) cla
mot thiét bi c6 thé kha kho khan. Thay vi di tim P, nhom
tac gia thuc hién tim diém dinh vi do dac gan dung P.,=
(X g Yy S20 cho khodng cach 3PP, nho nhat c6 thé nhu
minh hoa trong Hinh 3.1. Cach tinh dugc céng thuc héa
trong biéu thiic (1), qua dé dé xuat cac cai tién nham gidm
3(P,,P,) xubng muc nhé nhat c6 thé.

Gid st tai mot thai diém t, thiét bi thu duoc dii liéu dinh
vi vé tinh tir N nguén ky hiéu la DV* = {(x,y)}. P, c6 thé xac
dinh qua cong thuc:

) t(Px) X t(py)
t VpeEDV vpeDVE\LY. 1
Paa = ( pve| ' |pve| ) ()

Tuy nhién, trong nhiéu tinh hudéng, viéc thu thap tat ca
cac nguon di liéu sé gap khoé khan do su sdn sang clia dich
vu dinh vi tai mot s8 dia diém. Nham tiép tuc gidm thiéu
sai sét, mot ky thuat khac dugc dp dung sau khi tinh dugc
vi tri P, . Bang cach tinh toan téc do di chuyén ctia phuong
tién so vai t6c do dich chuyén binh quan trong qua khu
nham phat hién cac bat thuong trong viéc tang tdoc, tang
goc chuyén hudng vuot qua thiét ké ky thuat ctia phuong
tién. Qua do, hiéu chinh lai gia tri cGia P_, dua trén ti€p can
ndi suy gan dung.

4.2, Phat hién bat thuong ctia két qua dinh vi

DPé& thuc hién viéc phat hién mot diém bat thudng
trong qua trinh di chuyén cla phuong tién, c6 thé can ci
trén goc chuyén hudng va téc dé di chuyén so vdi téc do di
chuyén binh quan trén tuyén dudng. Hinh 4.2 dién ta cach
phat hién mot vi tri P, : tai thoi diém do dac la bat thuong,
trong do:

- P_- Vi tri cudi cling dugc xac nhan la tin cay trong
tuyén hanh trinh ctia phuong tién;

- P, - Ditliéu dinh vi tai thoi diém xem xét;

- P - Biém dén ky vong néu xe di chuyén binh thuong
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theo van t6éc va hudng di da biét. P, dugc tinh dua trén
vector V, ;

-V, -Vector dién ta van téc va huéng di chuyén ky vong,
dugc xac dinh dya vao lich st di chuyén trong qua khu;

-V, - Vector dién ta van téc va hudng di chuyén ghi
nhan sau khi nhan tin hiéu dinh vi ti vé tinh;

- oc - GOc chuyén tir vi tri P, sang P, so véi hudng di
chuyén ky vong.

Pkv

o Pi+1
Pi-1 ' —>@

—
Vdd
O

Hinh 4.3: Phat hién vj tri bat thuong P,,, qua goc chuyén hudng
va téc dé

Vitri, P, , dugc xép vao dang bat thuang khi téc d6 hodc
g6c chuyén a vugt qua mét ngudng nhéat dinh can cu trén
téc d6 di chuyén binh quan va hudng di chuyén trong qua
khi. Theo cdng thic (2), tai mot thai diém bat ky, ta c6 thé
tinh d6 bat thudng theo t6c d6 BT, trong khodng [0:1], theo
dd gia tri nay cang I6n thi muc d6 bat thudng cang cao.

BT, =1- View 2

max(Vag, Viw) + 1

Phuong tién sé déi hudng khi géc banh trudc clia xe
thay déi, tuy vao ki€u dang va thiét ké ky thuat cla cac xe
ma gid tri t6i da ctia géc chuyén hudng sé thay déi. Trong
nghién ctiu nay, nhém tac gia lay gid tri nguéng la 30° nham
phat hién vi tri dinh vi mdi la bat thuong hay khéng nhu da
chi ra trong tai liéu [11]. Céng thc (3) chi ra cach tinh dé
xac dinh d6 bat thudng lién quan dén géc chuyén huéng,
theo d6 gia tri BT _tinh dugc trong khodng [0:1], néu gid tri
cang I6n muc d6 bat thudng cang cao.

avg (30,x)

Bl = avg (180,x)

(3)

K&t hgp céng thic (2) va (3) ta thu dugc cong thic
nham xac dinh muc d6 bat thudng ctia mot diém dinh
vi bat ky nhu dugc néu trong céng thirc (4). Cong thic
nay can dugc dua vao thuc nghiém dé xac dinh nguéng
phu hop véi cac loai hinh phuong tién & cdc méc van
toc khac nhau.

BT+ BTy
BT = ——=
2+¥max (BTy,BTy)

(4)

4.3. Hiéu chinh vi tri sai s6

DPé dua ra quyét dinh diéu chinh diém dinh vi dua
vao lich st di chuyén cta phuong tién, nhom tac gid
thuc hién dap dung phuong phap xay dung ham néi suy
da diém dé tim diém dinh vi xdp xi gan dung dua trén
hudéng di chuyén da ghi nhan gan nhat. Lich st di chuyén
trong qud kht ctia phuong tién dugc tap hgp thanh cac
diém co sap x€p trén mat phang dua trén gia tri kinh d9,
vi d6 ky hiéu la L= {P}, P,sap xép theo thu tu thu thap
dugc theo thai gian. Ap dung céng thiic ndi suy Newton
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NS, ..o Vi tri gdn diing thay thé cho diém bt thuong P, |
dugc tinh nhu cong thic (5).

P, (%) = (NS, (L), NS (L) (@

Sau mot khodng thai gian, d6 dai clia L sé tang 1én kha
I6n, diéu nay gay khé khan cho viéc tinh toan. D6 chinh
xac tir d6 gidm xudng, ciing nhu gay ap luc cho kha nang
luu trr cGia thiét bi. Do vay, dé dai cla L can dugc gidi han
& mét ngudng K hitu han phan tu, gia tri K nay dugc diéu
chinh can c vao téc d6 di chuyén cda phuong tién. Mot
di kién vi tri p sau khi dugc hiéu chinh sai s6 theo cong
thuic (4) sé dugc thém vao L dong thai kich hoat su kién loai
phan ti cii nhéat ra khdi L sao cho ddm bao s6 lugng diém
nho hon hodc bang K.

4.4. Thit nghiém

Vao cac ndm 2021, 2022, nhéom ky su thudc du an
Android GPS cutia Tap doan Google da t6 chuic sy kién hiéu
chinh sai léch vi tri dinh vi thu dugc trén dién thoai thong
minh dugc gan kem cac phuong tién trong qua trinh di
chuyén [12]. Theo d6, dit liéu dinh vi dugc thu thap va cung
cdp cho cac nha nghién ctiu, nham xay dung mé hinh nang
cao d6 chinh xac cta két qua dinh vi dén cap do dé-xi-mét.
B6 di liéu 6 han ché, chi chiia thong tin di liéu dinh vi vé
tinh GPS ctia Hoa Ky va thiéu di nguén dit liéu dinh vi tur cac
hé théng khac.

Nhdm kiém nghiém mé hinh dé xuat, bo dir liéu dugc
nhan ban thanh 3 b, sao cho d6 léch vi tri cGia cac diém
dinh vi nhan ban khéng vuct qua diém dinh vi ban dau 1
m. Cac b di liéu nhan ban dugc giad dinh la cac tin hiéu
dinh vi thu dugc tir cdc nguodn vé tinh khac nhu: GLOBASS,
Beidou. Qua qua trinh thyc nghiém phuong dn nhu da néu
tai Hinh 4.1, nhém nghién cru da thu dugc cac két qua kha
quan, trong dé thu hep dugc sai s6 3(P,, P, ) clia cac vi tri
bat thudng xuéng dudi 0,5 m. Kich thudc clra s6 truct L cho
thdy hiéu qua khi s6 lugng diém dinh vi nho ti 5 - 10 diém
véi khodng cach téi da gitia diém dau dén diém cudi trong
hanh trinh trong khoang ttr 50 - 100 m. Tuy vay, van con
mot s6 sai sot trong viéc tinh todn cac gia tri kinh do, vi do
clia diém bat thudng, viéc nay co thé do cac di liéu nhan
ban khong phu hop gay ra.

5. KET LUAN

Chung t6i da phat trién mot thuat toan dé phat hién va
stia 16i dinh vi cho cac thiét bi co tich hgp bé thu tin hiéu
dinh vi toan cau, dac biét la cac thiét bi di dong, may tinh
bang dugc gan trén cac phuong tién giao théng. Dua trén
céc gia tri dinh vi thu nhan theo thai gian thuc, t6c d6 va
gia t6c clia phuaong tién cé thé duoc tinh toan, qua do6 phat
hién céc gia tri t6c d6, goc chuyén hudng bat thudng dua
trén quan sat gidi han chudi cac diém dinh vi trong qua
khir. Tuy vay, nhém nghién ciu thdy rang kich thudc clra s6
L can phai dugc hiéu chinh linh hoat theo tiing thai diém
phu thudc vao doé 8n dinh ctia huéng di chuyén, téc do di
chuyén clia phuong tién trén lan xe cho phép.

Do su han ché ctia nguén di liéu thi nghiém, nén qua
trinh thuc nghiém chua that su tién hanh hiéu chinh di
kién dinh vi theo dac thu clia cung dudng hodc dic diém
cla phuong tién. Trong nghién clu tiép theo, nhom tac gia
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sé tiép tuc m& rong bai toan dé cé thé dat dugc két qua tét
hon nhu: b6 sung thém cac tham s6 do ngudi dung dinh
nghia vé chiing loai phuong tién, tuyén dudng, gisi han téc
d6 clia tuyén, lan dudng...

L&i cdm on: Nghién ctu nay dugc tai trg bagi Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.68
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TOM TAT: Anh sang trén budng lai tau thay thuong
st dung cac dén LED hodc dén soi dét, cadc dén nay
thuong hoat déng véi thoi gian dai va lién tuc dan tdi
tudi tho gidm nhanh. Ngoai ra, cac dén chiéu sang
budng lai chi s dung mét muic céng sudt cho cac
diéu kién méi truong khac nhau dan téi viéc thua
hodc thiéu sadng. Bai bdo nghién ciu xay dung mét
bdé tu dédng diéu chinh dé sang clda dén LED theo
diéu kién sdng clia méi trudng phuc vu trong budng
14i tau thay. B tu déng diéu chinh d6 sang dén LED
sé gilp nang cao hiéu qua chiéu sang, qua dé nang
cao tudi tho cho cac thiét bj chiéu sang budng lai.

TU KHOA: Bén LED, vi diéu khién AVR, ngudn dong,
cdm bién quang, man hinh finh thé ldng.

ABSTRACT: The lighting on the ship's cockpit usually
uses LED or incandescent lamps, these lights often
operate for a long time and continuously lead to a
rapid decrease in life. In addition, the cockpit lights
use only one power level for different environmental
conditions resulting in over or under lighting. The
article researches on building a set that automatically
adjusts the brightness of LED lights according to the
light conditions of the service environment in the
ship's cockpit. The LED auto-dimming kit will help
improve lighting efficiency, thereby extending the life
of the cockpit lighting equipment.

KEYWORDS: LED, AVR microcontroller, current
supply, light sensor, LCD.

1. DAT VAN DE

Hé théng chiéu sang trén tau cling dong mot vai trd
v6 cling quan trong trong viéc cung cap tam nhin doi véi
ngudi ldi tau. Trén tau thly, cdng nghé den LED dang ngay
cang thinh hanh va dugc ua chudng hon béi khd nang
dem lai nhiing xu hudng thiét k& mdéi, vi du nhu tang doé
sang, tao mau linh hoat hon hay tang d6 an toan do téa it
nhiét [1, 2.

Tuy nhién, tudi tho va doé sang ctia dén LED phu thudc
phan 16n vao viéc thiét ké chinh xac cac thiét bi diéu khién
dé quén ly lugng nhiét sinh ra bai thiét bi, diéu nay cé thé
dan dén viéc tudi tho clia chip LED sé khéng dam bao. Bén
canh d¢, thach thuc vé viéc cung cap dién ap chinh xac dé

deén hoat dong cling dugc coi la van dé can giai quyét vi
san pham chi hoat ddng t&i uu nhat khi n6é dugc cung cap
dién ap phu hgp va dong dién khéng déi chiéu.

Ngoai ra, véi cac hé théng chiéu sang sén cé trong
budng lai dugc trang bi trén cac con tau phan 1én dugc
diéu khién dé cung cdp mét cudng do sang khong ddi,
diéu dé dan téi cudng dé sdng sé thira hodc thiéu khi tau
di vao nhiing khu vuc c6 d6 sang khac nhau. Tudi tho clia
béng dén sé bi rat ngan néu dén dugc bat lién tuc véi
cuong do sang cao [1].

Chinh vi nhiing ly do trén, dé tai nghién ctu thiét ké
ché tao mot thiét bi cho phép tu dong thay déi cusng d6
sang mot cach linh hoat theo cac diéu kién moi trudng
khac nhau va cho phép kiém soat gia tri dong dién chay
qua dén LED chiéu sang mét cach chinh xac.

Trén co sG do, bai bao nghién ctu ché tao bd tu dong
diéu chinh d6 sang dén LED st dung vi diéu khién. Bai bao c6
b6 cuc bao gém: 1. M dau; 2. Thuc thi bo tu déng diéu chinh
dé sang dén LED; 3. Luu d6 thuat toan va phan mém lap trinh
cho vi diéu khién; 4. Két qua thir nghiém; 5. Két luan.

2. THUC THI BO TU PONG PIEU CHINH DO SANG
DEN LED

2.1. S0 d6 khéi

So do khéi clia bo tu dong diéu chinh d6 sang dén LED
nhu trén Hinh 2.1.

LED
5
LED driver —»  Cur. Sensor
L v
LCD Relay Amp.
i f
CDS — Vi diéu khién
7y
220VAC —> Power

Hinh 2.1: So dé khéi cda bé tu déng diéu chinh d6 sang dén LED

Thanh phan trung tdm cta bo diéu chinh la vi diéu
khién ATmega128, vi diéu khién cé nhiém vu xac dinh
cudng d6 sang ctia méi trudng théng qua mot cam bién
anh sang moi trudng (CDS) [3], dé diéu chinh muc dé sang
cla dén LED cho phu hgp bang cach dua tin hiéu dén bo
diéu khién LED (LED driver). Dong dién qua LED dugc giam
sat bang cdm bién dong (Cur. Sensor) va mét bd khuéch
dai tin hiéu dién ap cdm bién (Amp.) dé dua téi vi diéu
khién. Cac thong s6 vé dong dién, thai gian hoat dong cuia
deén LED dugc hién thi trén man hinh tinh thé l1éng (LCD-
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Liquid Crystal Display). Kh&i nguén (Power) c6 nhiém vu bién d&i dién ap nguén 220 VAC thanh dién ap mot chiéu 5 VDC
6n dinh dé cap cho vi diéu khién.

2.2. S0 d6 nguyén ly

2.2.1. 50 d6 nguyén ly mach LED driver va cam bién dong

LED driver st dung vi mach C57210. Day la vi mach diéu khién LED s dung ché dé nguén dong vdéi dai dong dién cho
phép dén 200 mA, dién ap dau ra dén 135 V.

D2 D4 ]_,\/\/7 ut R6 10
—AAN o oIns

1N4007 AN 1N4007 8 D6C6
R3 750K GND €S2 71TV A ss3
ON/OFF, ESVP CS; 6 2.2/400V
AC2) 1+ ca 5 ] A~
T~ 47uF /40 vee D1
Ly AmH
D3 D5 Cs7210
CcoMm
1N4007 AN 1N4007 e vec |2
S P2+ vouT
1P1- FILT
[N

Hinh 2.2: So d6 nguyén Iy mach LED driver va c3m bién dong
Uu diém ctia C57210 |a mach dién don gian va cho phép dong dién I6n. Dong dién dau ra dugc xac dinh bang dién trg

R6 theo cong thuc:
;400

e T(WA) (M

Dong dién qua LED dugc do bdi vi mach cdm bién dong ACS712-5A. Vi mach st dung nguyén ly hiéu tng hall [4], cho
phép do ca dong moét chiéu va xoay chiéu véi dién tré ndi nhd c& mQ va dau ra tuyén tinh véi cudng d6 dong dién dau vao.
Dong dién qua LED co vai chuc mA vi thé can st dung thém mét b khuéch dai dién 4p mét chiéu LM358 dé khuéch dai lén
thanh 5V trudc khi dua dén vi diéu khién.

2.2.2.50d6 nguyén ly vi diéu khién Atmega128, LCD va Relay

ATmega128 la vi diéu khién AVR, 8-bit cdng suat thap c6 giao dién 64 chan va dua trén kién trac RISC [5]. Bo vi diéu khién
AVR nay di kém vai cac tinh nang rat hitu ich. Khéng gian bd nhé I6n va nhiéu chan cam phu hgp cho céc ting dung diéu
khién. Ngoai ra, Atmega 128 con tich hgp bé ADC (Analog to Digital Converter) thich hgp cho giao tiép véi cdm bién dong.
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Hinh 2.3: So dé nguyén Iy vi diéu khién Atmega128, LCD va Relay
Khéi hién thi sir dung LCD kich thudc 16x2 ki tu. Vi mach ULN2803 ghép néi véi dau ra clia vi diéu khién cho phép gia
tang dong dién dén 500 mA dé diéu khién 4 relay, trong d6 c6 3 relay 1a RL1, RL2 va RL3 dé diéu chinh d6 sang véi 8 muc do
sang khac nhau. RL4 dé diéu khién bat/tat ngudn ctia dén LED. B diéu khién sau khi thiét k& hoan chinh nhu trén Hinh 2.4.
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POWER

LED driver .
- DPaura LED

N

i
ATmegal28 (bén dudi LCD)

Hinh 2.4: B diéu khién dén LED khi thiét k& hoan chinh

3. LUU DO THUAT TOAN VA PHAN MEM LAP TRIiNH
CHO VI PIEU KHIEN

3.1. Luu d6 thuat toan

Thuat toan dé lap trinh cho vi diéu khién dugc mé ta
nhu trén Hinh 3.1.

Bit dau
Kh%i/t(z;fi nég’_)ii vi =ADCI
v
CDS=ADCO Hién thi LCD
v
Didu khién Relay Kélllhucr )

Hinh 3.1: Luu dé thuat todn chuong trinh diéu khién LED

Bat dau chuong trinh vi diéu khién sé khai tao cac dau
vao ra (1/0) va cac ngoai vi (ADC) phuc vu cho diéu khién.
Vao chuong trinh chinh, vi diéu khién sé doc gia tri clia
cam bién quang théng qua dau vao ADCO. Trén ca s4 gia
tri do dugc tir cdm bién, vi diéu khién sé xuat tin hiéu diéu
khién 3 relay dé diéu chinh d6 sdng dén LED. Néu anh sang
moi trudng cao, dén LED sé dugc tu dong diéu chinh giam
d6 sang va ngudgc lai. Gia tri dong dién dugc do bang dau
vao ADC1 va dugc hién thi Ién man hinh LCD.

3.2. Phan mém lap trinh cho vi diéu khién

Vi diéu khién dugc lap trinh bang phan mém
CodeVision AVR (Hinh 3.2), day la mét trinh bién dich chéo
C, méi trudng phat trién tich hop va bd tao chuong trinh tu
doéng dugc thiét ké cho ho cac vi diéu khién AVR clia Atmel.
Chuong trinh c6 thé chay trén cac hé diéu hanh 2000, XP,
Vista va Windows 7 32/64 bit. Bén canh cac thu vién tiéu
chudn C, CodevisionAVR con c6 cac thu vién danh riéng
cho ADC, LCD va cac thu vién phuc vu cho truyén thong.

[T

X CodeVisionAVR - EAVR projectiats\ats.prj B A

Eile Edit Search View Project Tools Settings Help
Do HEACEGMERS, vt ba®d  B|&|E= /%% ovo-g a2
BB RPRAE BT RROL(OEEEEDIK. B KM HAkSY 2% 7
lem®1 vy BaEs@Ea.

B i

2|/ Notes )/ k0 (@

49330 Insert

Hinh 3.2: Giao dién phdan mém I3p trinh Code Vision AVR

4, KET QUA THU NGHIEM

C4u hinh thtt nghiém bao gém mét mach diéu khién
da ché tao, dén LED cong suat danh dinh 40 W, dién ap thu
nghiém 220V/50 Hz, méi trudng thi nghiém trong phong
thi nghiém.

Mach diéu khién
/

Hinh 4.1: Cau hinh thia nghiém
Mot s6 két qua thi nghiém cho thay mach lam viéc
tin cay va én dinh. Khi do sang dat muc 9 (muc cao nhat
thi do sang dén & muc 1 tuong Uing vai cdng suat 8 W. Khi
anh sang dat muc trung binh 1a 5 d6 sdng dén & muc 4 véi
cdng suat do dugc la 20 W. V&i dnh sang & mic 1 (muc thap
nhat) thi dén dat cong suat I6n nhat 33 W.

5. KET LUAN

Bai bao da nghién ctiu xay dung mét bo tu dong diéu
chinh dé sang dén LED dya trén cong nghé s6 st dung vi
diéu khién AVR Atmega128.Thong s dd sang moi trudng
dugc tu dong do dé diéu chinh d6 sang clia dén LED. Thai
gian hoat dong va céng suat ctia dén LED clng dugc giam
sat dé danh gia muic d6 tiéu thu nang lugng cdia dén. Thiét
bi da dugc ché tao thanh céng va dugc thi nghiém vai dén
LED c6ng suat 40W cho két qua hoat dong tét.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.26.
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TOM TAT: EEXI (Energy Efficiency Existing Ship
Index: Chi sé thiét ké hiéu qud nang luong dé&i vai
tau hién co) 1a mot khuon khd dé xac dinh hiéu qua
nang lugng cla cac tau dang hoat déng trén 400 GT
thuéc Phu luc VI Céng udéc MARPOL. EEXI| yéu ciu
cac nha khai thac tau danh gid muc tiéu thu nang
lugng va lugng khi thai CO, d8i vdi ting loai tau. Theo
sé liéu clia T8 chic Dang kiém tau bién (ClassNK),
dén thoi diém hién tai c6 khodng 6.050 tau khéng
dap Ung dugc cac quy dinh theo fiéu chuan vé EEXI.
Pé lam dugc diédu nay, cac chd tau can phai thuc
hién cac bién phap ky thuat dé diéu chinh luong khi
thai cla tau dén muc yéu cau. Mét tfrong sé cac bién
phap do 1a théng qua cac gidi phap han ché nang
luong. Hién tai, cac tau dang thuc hién gidi phap han
ché nang luong bang cach can thiép truc tiép vao
bd diéu khién trung tam (Control Unit) theo hudng
dan cda Maker. Tuy nhién, khi thuc hién theo phuong
phap nay thi tat ca cac chi tiét duoc cé dinh hét va khi
thuc hién mat rét nhiéu thoi gian dé cai dat bo diéu
t6c, dé& thao chét ham (Stopper) va dic biét 1a chi
phi 14p d&t rdt cao, gay khé khan vé mat kinh t& cho
cac chi tau, nhat la trong thoi diém khé khan nay. Bé
diéu khién gidi han céng suat duoc thiét ké va ché
tao vdi nhiém vu chinh 13 han ché nang luong cho tau
bang cach gidm t8c d6 déng co théng qua viéc gidi
han tai bo diéu téc, tuy nhién bd diéu khién gidi han
cong suat sé cé nhiéu uu diém hon, chi phi l3p dat ré
hon, luu dugc nhat ky khi van hanh va s dung.

TU KHOA: Han ché cong suat may chinh, hudng dan
qudn ly gidi han cong suat déng co, chi sé thiét ké
hiéu qua nang luong, gidi han céng suat truc.

ABSTRACT: EEXI is a framework for determining
the energy efficiency of ships operating over 400
GT under MARPOL Annex VI. EEXI requires ship
operators fo assess energy consumption and CO,
emissions for each type of vessel. According to data
from the ship registry organization (ClassNK), up to
now, there are about 6,050 ships that do not meet
the requirements of EEXI| standards. To do this, ship
owners need to take technical measures to regulate
their ship's emissions to the required levels. One
of those measures is through energy restriction
solutions. Currently, the ships are implementing a
solution to limit energy by directly interfering with
the central control unit (Control Unit) according to
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dinh vé EEXI

Maker's instructions. However, when following this
method, all the details are fixed and when done, it
takes a lot of time tfo install the governor, to remove
the Stopper (Stopper) and especially the installation
cost. set very high, causing economic difficulties for
ship owners, especially in this difficult fime. POWER
LIMIT CONTROLLER is designed and built with the
main task of limiting the power to the ship by reducing
the engine speed through limiting at the governor,
however the power limiting controller will have more
advantages, cheaper installation cost, save log when
operating and using.

KEYWORDS: Engine power limitation, onboard
management manual, Energy Efficiency Existing Ship
Index, ShaPoli.

1. DAT VAN BE

Bat dau tur ngay 01/01/2023, tat ca cac tau phai thuc
hién cac quy dinh méi vé EEXI va Cll dé diéu chinh lugng
khi thai cGia tau dén muc yéu cau. Tuy nhién, tinh dén thoi
diém thang 3/2023 van con rdt nhiéu tau chua thé dap tng
dugc cac yéu cau do.

6/2021
MEPC 76

&
r

Théng qua

12/2022 1/2023 Khao sat hang nam, gira ky hogc gia 2026
han
A a\
9 | Jﬂ _U’
t f | e
Bét bugc Bit du thuc Xem xét lai va phat trié;
tham gia hién EEXI

Ap drg FEXI

néu can bd sung

Theo s6 liéu clia T8 chic Pang kiém tau bién (ClassNK),
dén thai diém hién tai c6 khoang 7.200 tau, trong d6 1.150
tau du tiéu chuan vé EEXI, 5.300 khoéng tuan tha EEDI, 750
tau khong tuan thu EEXI. Nhu vy, van con khoang 6.050 tau
khéng dap ting dugc cac quy dinh theo tiéu chuan vé EEXI.

Béng 1.1. Tinh trang tau tuén thd EEXI
Tau EEDI (Tuan thu EEXI 1.150 tau Khong can thuc hién EEXI

Tau EEDI(Khong tudn thi
EEXI)

S6 tauchiu EEXI

750 tau CAN THUC HIEN EEXI

7.200 tau

Dé gidi quyét bai toan nay, hién nay cac tau dang thuc
hién chd yéu dua vao hudng dan ctia Maker dé€ diéu chinh
sao cho phu hop gilta cong suat, téc d6 cta dong co va
muc tiéu hao nhién liéu. Tuy nhién, nhiing théng sé nay
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dugc bado mat va khéng dugc cung cap, vi vay rat kho dé
ti€p can va thay déi. Mat khac, thai gian dé diéu chinh va
thay thé theo hudng dan clia Maker mat nhiéu thaoi gian,
chi phi lai cao. Pay la van dé rat I16n d6i véi cac cha tau,
nhat la trong thoi diém hién nay.

Vi vay, viéc nghién ctiu, ché tao bo diéu khién gigi han
céng suat may chinh trén tau thay théa man quy dinh vé
EEXI mang y nghia rat I&n, gitp cac don vi van tai bién cé
thé dap ung dugc cac tiéu chudn vé EEXI, trong khi d6 chi
phi 1dp dat lai ré hon, c6 thé luu dugc nhat ky khi van hanh
va khai thac.

2. MO HINH BO PIEU KHIEN GIG1 HAN CONG SUAT
2.1. C4u truc hé théng

Junzton box
Control Unit

Umiter Actuztor
Set Actuator
i . . Drive ét bha
ergine —y BGH - n [:’ = g Il“|EL him

ine s| F.B. Actuator position F.B.
Increase
Puise I Lirk
Generator Decreaso
(: }:E:{ Engino }————-— _Fo.

=
F.O. pump

Hinh 2.1: Cdu tric hé théng khi I3p bé diéu khién giéi han céng suat

Tin hiéu t6i bo diéu tée (v)

° Xméi - Xel  ay didu khién (x)

Hinh 2.2: D4 thi biéu thi dac tinh Iam viéc cta bé diéu khién gici
han céng suat

C4u truc cla bd diéu khién gidi han cong suat dugc
trinh bay trén Hinh 2.2. B6 diéu khién gi6i han céng suat
bao gém 2 phan: Dién va Co khi.

- Dién: Dung dé diéu khién va giam sat (BGH);

- Ca khi: Bt lai Stopper (chét ham co khi).

2.2. Lua chon thiét bi

Bo diéu khién va giam sat dugc nhom tac gia thiét ké
bao gém 2 bd phan chinh 1a man hinh hién thi HDMI va b6
PLC dé diéu khién. Ngoai ra, con c6 hop dé bao vé thiét bi.

- Man hinh HDMI: S& dung man hinh HDMI Delta
(Model: DOP-103BQ);

- PLC: Str dung PLC Delta (Model: DVP-10SX).

2.3. Chuong trinh diéu khién

Chuong trinh diéu khién dugc viét trén WPLSoft 2.51
cho PLC Delta (DVP-10SX).

Hinh 2.3: Chuong trinh diéu khién

Tin hiéu tu tay diéu khién dugc dua dén PLC Delta
(DVP-10SX) la tin hiéu tur 0 - 10V hodc tU 0 - 20 mA. Tin
hiéu nay sau qua trinh doc va so sanh théng tin ti tay diéu
khién vai gia tri cai dat cho phép sé dé dua tin hiéu dau ra
thdéa man yéu cau. Néu tin hiéu tur tay diéu khién nhé hon
tin hiéu cai dat thi bo gidi han sé dua tin hiéu dau ra bang
dung tin hiéu tu tay diéu khién. Trudng hgp tin hiéu tu tay
diéu khién I16n hon tin hiéu cai dat thi bo gidi han sé dua tin
hiéu dau ra bang dung gia tri cai dat, tlr d6 sé gidi han dugc
coéng sudt clia ddng ca va kiém soat dugc lugng nhién liéu
tiéu hao, lugng khi thai thai ra ngoai moi truong, dam bao
théa man cac tiéu chuén vé EEXI.

om0
.

Hinh 2.4: Chuong trinh diéu khién
2.4. Thiét ké giao dién cho HDMI Delta
Dé thiét ké giao dién cho man hinh HDMI Delta, ta st
dung phan mém DOPSoft4.00.16.

BEER w1 -Sceen. )

i

TRUONG DALHOC HANG HAI VIET NAM
VIEN DAOTAO SAU DAT HO

g

BQ PIEU KHIEN GIOT HAN

NG SUAT MAY CHINH

| r2a4507 [ 2507 J || 1234567

Ty it KamEN NGUONG GiOn re—

8 varies | &,

Hinh 2.5: Thiét k& giao dién man hinh hién thj HDMI

2.5. Xay dung mo hinh vat ly

Trudc khi xay dung mé hinh vat ly, nhom tac gia da mo
phong chuong trinh trén phan mém WPLSoft 2.51 va cho
ra két qua dung nhu mong muédn la gidi han duoc céng
suat déong co dé c6 thé thda man cac quy dinh vé EEXI. Sau
khi lua chon thiét bi phu hogp, kinh té va thiét ké giao dién
mot cach téi gidn nhung van thdéa man cac yéu cau duara,
nhém tac gid da hoan thién mé hinh vat ly trugc khi dua
vao th nghiém.

® Q

Hinh 2.6: M6 hinh vat Iy bé diéu khién giéi han céng suat
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3.KET QUA THU NGHIEM

3.1. Thi nghiém tai phong thuc hanh

Bo diéu khién giGi han cong sudt déng co may chinh
sau khi hoan thién cac n6i dung céng viéc nhu 13p dat, két
ndi, thiét k&€ man hinh hién thi HDMI va viét chuang trinh
diéu khién xong dugc thit nghiém tai phong thuc hanh
cla Khoa Dién - Dién t. Két qua thi nghiém da dat yéu
cau dé ra dung nhu mong muén va yéu cau cla tac gia.
Tin hiéu dau vao tu tay diéu khién da bi gidi han bai bo
diéu khién gigi han cong suat khi tin hiéu d6 16n hon gia
tri ngudng cai dat.

Hinh 3.2: Tin hiéu d3u vao khi
vuot ngudng gidi han

Hinh 3.1: Tin hiéu d3u vao khi
chua vuot ngudng giéi han

*Ddt ngudng cai ddt: 80%:

Khi tin hiéu tu tay diéu khién chua vugt ngudng 80%,
b6 diéu khién giGi han van chua tac dong, tin hiéu dau ra
van la tin hiéu dau vao tu tay diéu khién, dén NOMAL van
bdo mau XANH. May van hoat déng binh thudng.

Khi tin hiéu tU tay diéu khién vugt ngudng 80%, bd
diéu khién gi6i han so sanh véi nguéng cai dat va bat dau
tac déng, khéng ché tin hiéu dau ra bang ngudng cai dat
la 80%. Dén OVER-LIMIT chuyén mau BO. Nhu vay, tin hiéu
dau ra da bi gigi han.

3.2, Thit nghiém tai tau ORIENTAL GLORY

Hinh 3.3: Tau ORIENTAL GLORY
B6 diéu khién gidi han cong suat da dugc dem xudng
tau thi nghiém thuc té va da thu dugc nhiing két qua tich
cuc, dung yéu cau dé ra ban dau la khéng ché lugng nhién
liéu tiéu hao dé giam lugng khi thai ra ngoai moéi trudng
bang cach gidi han b diéu téc khi st dung bd diéu khién
giGi han céng suat.

Hinh 3.4: Tin hiéu d3u vao khi chua vuot ngudng gidi han
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Hinh 3.5: Tin hiéu d3u vao khi vuot ngudng gidi han

Khi tin hiéu tir tay diéu khién chua vugt nguéng 65,3%,
b6 diéu khién gigi han van chua tac dong, tin hiéu dau ra
van la tin hiéu dau vao tu tay diéu khién, dén NOMAL van
bao mau XANH. May van hoat déng binh thudng.

Khi tin hiéu tu tay diéu khién vugt nguéng 65,3%, bd
diéu khién gigi han so sanh véi nguéng cai dat va bat dau
tadc dong, khong ché tin hiéu dau ra bang nguéng cai dat la
65,3%. Dén OVER-LIMIT chuyén mau DO. Nhu vay, tin hiéu
dau ra da bi gisi han.

4, KET LUAN

Trong bai bao nay, ching téi da trinh bay cac budc thiét
ké bo diéu khién gidi han cong suat may chinh trén tau thay
théa man quy dinh vé EEXI. Qua trinh thd nghiém dugc
nhém tac gia thuc hién tai phong thuc hanh, Truong Pai
hoc Hang hai Viét Nam va thuc té trén tau ORIENTAL GLORY
vGi két qua dung nhu mong muén la gidi han ducc cong
suat dong co. Cling di d&n mét két qua cudi cling la gidi han
c6ng suat ddng ca nhung bd diéu khién gidi han cong suat
6 thé luu trr dir liéu, thao tac xd ly tinh huéng nhanh khi
muén khoi phuc vé nguyén hién trang ban dau bang cach
st dung nut an dé c6 thé diéu khién nha chét ham ra, qua
trinh nay mat nhiéu th&i gian néu thuc hién theo hudng
dan clia Maker. Ngoai nhiing uu diém vé ky thuat ra thi b
diéu khién con mang lai gia tri cao vé mat kinh té. Hién tai,
mai tau khi lam theo huéng dan tinh toan ctia maker thi chi
phi cho méi tau it nhat khoang 300 triéu. Néu ap dung hé
thong nay chi phi chi khoang 50 triéu cho mot tau. Bay sé la
mot gidi phéap tot cho cac chli tau dé ¢6 thé vira théa man
céc diéu kién vé EEXI ma chi phi hgp ly, giip cac tau c6 thé
nhanh chéng dua vao khai thac va st dung.
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Nghién ctuy, thiét ké hé thong gidm sat chat luong khong khi
trong ham hang trén tau thdy s dung cong nghé 10T

®m TS. NGUYEN TUAN ANH®; TS. VO XUAN HAU; ThS. NGUYEN MINH BUC

Trudng Dai hoc Hang hadi Viét Nam
Email: “anhnt.mtb@vimaru.edu.vn

TOM TAT: Tai nan ro ri khi déc hai la nguyén nhan
chinh dan dén t vong cho ngudi lao déng trong cac
nganh céng nghiép. RO 1l gas c6 thé dé dang phat
hién va kiém soat bang cach s dung cac xu hudng
mai nhat trong céng nghé théng tin bang cach ap
dung céng nghé loT - Interet of Thing. Bai bao trinh
bay thiét ké hé théng gidm sat chat lugng khéng khi
tfrong ham hang trén tau thdy nham tranh cic tai nan
khéng dang cé cho thuyén vién khi lam viéc trong
nhiing khéng gian kin. Thiét bi dugc tac gid thiét ké,
ché tao cé thé duoc st dung lam thiét bi phat hién
nhiéu loai khi véi téc dé phan héi cao. Khi xuat hién
cac théng sé vuot ngudng clia mét sé chat khi déc hai
thudng cé trong ham hang trén tau thiy, hé théng sé
tu déng khéi déng hé théng quat théng gié va déng
thoi fruyén cac théng tin nay dén nhing noi can thiét
Ung dung céng nghé loT. D liéu do cadm bién nhan
duoc duoc luu tra trén Internet, d liéu nay coé thé
duoc s dung dé x ly thém va cé thé duoc phan tich
dé cai thién cac quy dinh vé an toan trong qua trinh
lam viéc trong cac khéng gian kin trén tau thdy.

TU KHOA: 0T, cdm bién gas, man hinh LCD, vi diéu
khién, phan mém Arduino IDE, module wifi, dién todn
dam may Cloud ThingSpeak.

ABSTRACT: Hazardous gas leaks are a major cause
of death for workers in industries. Gas leaks can be
easily detected and controlled using the latest tfrends
in information technology by applying loT - Interet
of Thing technology. This paper presents the design
of an air quality monitoring system in the cargo hold
of a ship to avoid unnecessary accidents for crew
members when working in enclosed spaces. The
device designed and manufactured by the author
can be used as a device to detect many gases with
high response rate. When the parameters exceed the
threshold of some harmful gases commonly found in
the cargo hold on ships, the system will automatically
start the ventilation fan system and at the same
time fransmit this information to the necessary
places. using loT technology. The data received by
the sensor is stored on the internet, which can be
used for further processing and can be analyzed to
improve safety regulations while working in enclosed
spaces. on the ship.

KEYWORDS: |oT, gas sensor, LCD, microcontroller,
Arduino IDE, wifi module, Cloud ThingSpeak.

1. DAT VAN BE

Internet of Things (I0T) la mét mang toan cau cung
cdp su giao tiép gilta con ngudi vGi con ngudi véi d6 vat
va d6 vat véi dé vat. loT la mét mang ma bao gom nhiing
thi rat théng minh, tu déng té chic, chia sé théng tin, di
liéu va tai nguyén.

Khi thai thudng la két qua clia qua trinh phan hudy cac
chat thai hru co va hén hop phan hiu co dan dén viéc tap
hagp chat thai doc hai gidi phdng khi gay chét ngudsi. Trong
ham hang, khi thai con dugc tao ra do dac tinh cda loai
hang ma tau chuyén ché. D€ khac phuc dugc van dé nay,
tac gia da tién hanh thiét k&, ché tao thiét bi giam sat dugc
chat lugng khéng khi trong ham hang trén tau thay. Khi
xudt hién cac théng s6 vugt ngudng clia mét sé chat khi
déc hai thuong cé trong ham hang trén tau thiy, hé théng
sé tu dong khai déng hé théng quat thong gié trong ham
hang dé tién hanh théng gi6 cho cac khu vuc c6 chat lugng
khéng khi thap va déng thoi truyén cac théng tin nay dén
nhing vi tri can thiét ting dung céng nghé loT. D liéu nay
duagc luu trl trén Internet va cac di liéu thu duoc tir cdm
bién sé dugc thé hién dudi dang dé thi trén web hodc cac
thiét bi di dong c6 két néi Internet.

2. GIG1 THIEU VE CONG NGHE 10T

Mang ludi van vat két néi Internet hodc la mang luéi
thiét bi két ndi Internet viét tat la 10T (Internet of Things)
la mot kich ban cua thé gidi, khi ma méi doé vat, con ngudi
dugc cung cdp moét dinh danh clia riéng minh va tat ca co
kha nang truyén tai, trao déi théng tin, dir liéu qua mét
mang duy nhat ma khéng can dén su tuong tac truc tiép
gira ngudi v&i ngudi, hay ngudi v&i may tinh. loT da phat
trién tU su hdi tu clia cdng nghé khéng day, cdng nghé
vi ca dién tir va Internet. N6i don gian la mot tap hgp cac
thiét bi c6 khd nang két néi véi nhau, véi Internet va véi
thé gi6i bén ngoai dé thuc hién mét cong viéc nao d6. Hay
hi€u mot cach don gian, loT la tat cd céac thiét bi ¢ thé
két ndi véi nhau. Viéc két néi thi cé thé thuc hién qua wifi,
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mang vién théng bang rong (3G, 4G), Bluetooth, ZigBee, héng ngoai... Cac thiét bj c6 thé la dién thoai thong minh, may pha
ca phé, may giat, tai nghe, bong dén va nhiéu thiét bi khac...

SW Stacks:

INTERNET GIUP LAM VIEC VOI

MOI THIET B| TRONG CUOC SONG KET NOI VOI THIET Bl MSI

Hinh 2.1: Ung dung cta céng nghé loT Hinh 2.2: Kién trdc loT
Kién trdc cta loT dugc trinh bay nhu trén Hinh 2.2, mét hé thong loT thudng bao gom cac thanh phan:
- Cadm bién/Hanh dong (Sensing/Actuating), hé théng thu thap dir liéu (Data Acquisition Systems), phan tich di liéu
(Edge Analytics), trung tam dir liéu/Bam may (Data Center/Cloud.

3. THIET KE, CHE TAO THIET BI DO VA GIAM SAT KHi OC HAI TREN TAU THUY SU DUNG CONG NGHE 10T
3.1. C4u truc ciia hé théng

MQI35

Wi-Fi
0]
—
Wi-Fi WiFi =
- - o
— ™

Ham hang 01

Ham hang 02

Internet
OR

]

Wi-Fi Smart Phone

Ham hang n

@
®
®

Hinh 3.1: Cau trdc hé théng giam sat chat luong khéng khi tng dung loT
Hé théng bao gém cac bd do chat lugng khi dugc 1ap tai buéng may, buéng diéu khién..., cac bd do chat lugng khong
khi dugc két néi t6i mang may cha (server) théng qua két néi wifi. May chu sé luu trir dir liéu ti cac bé do va tao két néi tGi
thiét bi doc. Cac thiét bi co két néi Internet nhu PC (personal computer) hay dién thoai thdng minh (smart phone) dong vai
tro 1a thiét bj doc. Cac thiét bi nay sé két néi t6i cac bd do chat lugng khi thong qua server.
3.2. C4u truc cha thiét bi do

LCD 16x2

I12C module Ant.
Apc

“ > WiFi
05V o ADC =» CPU v

- /O > - Relay

a

MQI35 ESP8266 Amp

Hinh 3.2: Cau tric bé do chat luong khéng khi
Cau truc cta bd do dugc thé hién nhu trén Hinh 3.2, bao gdm cac thanh phan chinh:

100



KHOA HOC CONG NGHE

T o 08/2023

- MQ135 - Cam bién do chat lugng khéng khi;

- ADC - B6 bién déi tuong tu sang s6;

- CPU - BO xUr ly trung tam;

- WiFi - M6-dun wifi trong vi mach ESP8266;

-1/0 - Pau vao/ra clia ESP8266;

- Amp - B6 khuéch dai dong dién;

- 12C module - Mé-dun chuyén déi giao dién tir 12C sang song song;

- LCD16x2 - Man hinh hién thij;

- ESC8266 - Vi diéu khién xt ly d liéu.

Chét lugng khong khi duge do bang cdm bién MQ135, cdm bién dua trén su thay déi clia cac thanh phan chat khi cé
trong khong khi dé cho ra dién ap 0 - 5V & dau ra. Dién 4p nay dugc dua t6i bd bién ddi tuong tu sang s6 ADC (analog to
digital converter) dé bién d8i thanh tin hiéu sé. B6 CPU sé tinh ra chat lugng khong khi dua trén gia tri tir cdm bién réi dua
t6i man hinh LCD 16x2 d€ hién thi. 12C Module chuyén dé&i giao dién ti giao dién 12C (phia vi diéu khién) sang song song
(phia LCD).

Néu chat lugng khong khi vugt gid tri ngudng thi vi diéu khién sé xuat tin hiéu dé diéu khién relay dé bat hé théng

théng gio. Bé khuéch dai dong dién Amp tao ra gia tri dong dién I6n da dé lam déng relay.

Hinh 3.3: So'dé nguyén Iy hoan chinh cda
thiét bj do chét luong khéng khi
3.3. Luu dé thuat toan
Luu d6 thuat toan clia hé théng giam sat chat lugng
khong khi trong ham hang trén tau thay dugc trinh bay nhu
Hinh 3.5.

& G o0
Bat dau

A 4
—

‘ Khdi tao két ndi Wi-Fi ‘

v

Khéi tao ADC va thiét bi ngoai vi

>
P

A\ 4
‘ Poc ADC ‘

v

‘ Tinh ppm ‘

v

‘ Hién thi LCD ‘

v

‘ Giri ti server ‘

v

‘ Tao tré 15 gidy ‘

< Thoat >
//

Ding

Két thic

N
4

Hinh 3.5: Luu dé thut toan chuong trinh

A

Hinh 3.4: Hinh 3nh thiét bj sau khi ché tao

Chuong trinh bat dau bang viéc khai tao két néi tGi
Internet thong qua két nai wifi. Sau khi két noi thanh cong
thi ti€n hanh khai tao cac thiét bi ngoai vi va ADC phuc vu
cho doc cdm bién, hién thi LCD va diéu khién relay.

Sau cac budc khéi tao, chuang trinh sé doc gia tri cda
ADC va tinh toan ra néng d6 ppm theo cong thic (1) va
hién thi lén LCD. Déng thdi, dir liéu do dugc sé dugc gui téi
server dé luu tri va hién thi.

Khi ngudi dung truy cap dén dia chi server théng qua
tén mién www.giamsatkhongkhi.ddns.net thi server sé tra
vé dr liéu chat lugng khong khi ma thiét bi da do duoc.

4, KET QUA THUC NGHIEM
Thiét bi dugc thiét ké dé do chat luong khéng khi dua
trén chi s6 AQI - Air Quality Index.
Béng 4.1. Khoang gia tri AQI tinh theo ngay

Khoang gia tri AQI Chat lugng khéng khi
0-50 T6t
51-100 Trung binh
101 -200 Kém
201-300 Xau
Trén 300 Nguy hai

Sau khi cap nguon cho thiét bi, thiét bi sé tu dong tim
kiém cac mang wifi khd dung dé thuc hién qua trinh két

néi (Hinh 4.1, 4.2).

Thong s6 ti cac cdm bién khi dugc mo-dun ESP8266
truyén dan [én web server théng qua két néi wifi. Gia tri ctia
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cac tham s6 nay dugc hién thi trén web server va cap nhat theo chu ky 155 mot lan. G server dugc thiét ké cé sir dung co 56
di liéu (Database) nham muc dich luu tri nhat ky qua trinh do cac théng sé cla thiét bi, thong qua viéc lién tuc luu lai di

liéu ti cdc cdm bién vao bd nhé clia server.

Hinh 4.1: Thiét bi dang két néi téi mang wifi

Hinh 4.2: Thiét bi d3 két néi thanh céng t6i mang Internet

Chét lugng khéng khi dugc do bang cdm bién MQ135 va dugc luu trir trén server. D& thuc hién theo déi chat lugng
khong khi ta ti€én hanh truy cap vao website giamsatkhongkhi.ddns.net nhu Hinh 4.3.

Hinh 4.3: Giao dién ding nhap cua website giam sat chat luong khéng khi
Tién hanh thd moé phdng thay di néng dé cac chat khi

- _ o _

““ = 8

TSI

Hinh 4.5: P4 thj giam sat chat luong
khéng khi véi AQI = 52
di déng vaoi AQI=52
5. KET LUAN
Bai bao da gidi thiéu va trién khai nghién ctiu cac loai
cam bién khong khi, phuong phap gidm sat chat lugng
khong khi ting dung céng nghé loT. Thiét ké, xay dung
thanh céng thiét bi do va giam sat chat luong khong khi
theo ché do6 thai gian thuc qua web server dua trén cong
nghé loT hoat déng tot trong méi trudng phong thinghiém.
Két qua thuc nghiém cho thdy hé théng hoat dong
chinh xac cao véi thai gian dap Ging tuong déi ngan. Tuy
nhién, dé sir dung rong rai cho cac nha may, khu céng
nghiép, cac déi tau thi thiét bi can cé thém thaoi gian th
nghiém dé danh gia su 6n dinh cla thiét bi.

L&i cdm on: Nghién clu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.25.
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M6 hinh phat hién déi tuong trong ddm may diém anh Lidar
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TOM TAT: Trong Iinh vuc diéu khién cac phuong tién
c6 kha nang tu hanh trong dé thi, viéc phat hién cac
déi tuong chuyén déng xung quanh 1a van dé quan
frong. Théng qua di liéu dam may diém anh thu
thap t& cdm bién Lidar, mé hinh phat hién cac 1ép ddi
tuong & 16, ngudi di xe May va ngudi di bd duoc dé
xuat tfrong ndi dung bai bao nay.

TU KHOA: Lidar, dam may diém anh, phat hién déi tuong.

ABSTRACT: In the field of autonomous driving in
urban environments, detecting moving objects around
the vehicle is a critical issue. This article proposes a
model for detecting classes of objects such as cars,
motorcycles, and pedestrians using point cloud data
collected from Lidar sensors.

KEYWORDS: Lidar, point cloud, object detection.

1. DAT VAN DE

Ngay nay, cac phuong tién c6 kha nang tu hanh da va
dang dugc nghién cuu, ing dung nhiéu trong thuc té. Dé
c6 thé thuc hién tét chic nang tu hanh, van dé phat hién
va theo déi cac ddi tugng dang chuyén déng xung quanh
dugc chua trong nghién ctu. C6 nhiéu phuong phép giai
quyét viéc nay da dugc cong bé [1]. Trong d6, cac phuong
phap st dung nguén di liéu t&r cdm bién Lidar (Light
Detection And Ranging) [2] dugc xac dinh mang lai hiéu
qua t6t nhat. Cam bién Lidar sit dung chum tia lazer dé€ do
khodng cach cac vat cdn trong moi trudng, cho phép tai
tao dam may diém anh (Points Cloud) thé hién dudng bién
cac vat thé. Tu dam may diém anh nay, cac ddi tugng nhu 6
t6, nguai di xe dap hoac nguai di bo dugc phat hién thong
qua cac budc co ban bao gém: loai bd nén, phan cum diém
anh va phan loai khéng gian.

Trong bai bao nay, nhom téc gia dé xuat phuong phap
st dung cac 16p tich chap 2D nham phat hién va phan loai
déi tugng tir ddm may diém anh 3D. V& ca ban, cac cum
diém &nh trong dam may diém dugc phan tap theo truc
doc trong hé toa dé khéng gian, sau d6 chiéu cac phan tap
dd 1én mat phdng 2 chiéu bang cac phép tich chap 2D, tir
d6 huan luyén mé hinh nham phat hién va xac dinh loai
doi tugng tuang ung.

2. MO HINH HE THONG

V6i muc tiéu phat hién va xac dinh khung hép bao
quanh cac phan tap diém anh trong dam may diém anh
tuang Ung vaéi cac d6i tugng la 6 t6, ngudi di xe dap va
ngudi di bé. Hinh 2.1 thé hién mé hinh xt ly dugc dé xuat
V@i cac pha: bién ddi dam may diém anh 3D thanh dang
phan cum diém anh gid (Pseudo Point Image); st dung
mang tich chap 2D trich chon cac d3c trung clia cum diém
anh gia; phat hién va xac dinh cac déi tugng.

Phit hién d6i twgng

Pam miy diém anh

o
e

Hinh 2.1: Mé hinh hé théng
2.1.Phan cum diém anh gia

Trong pha x@ ly phan cum diém anh gia, coi / la mét
diém anh trong dam may diém anh c6 hé truc toa do x, y, z.
Pam may diém dugc phan chia rdi rac hda thanh cac lugi
cach déu nhau trén mét mat phang x-y, tao thanh hinh tru
p Véi |p| = B. Tai méi try, cac diém anh dugc biéu dién bang
cacthams6x,y,z vay . Cac tham s6 véi chi s6 ¢ thé hién
gid tri toa dd trung binh ctia t4t ca diém anh trong truy, p
thé hién phan bu sai s6 tinh tir tdm cla tru. Thuc té, hau
hét cac tru sé tréng, khéng cé diém anh vi ban chat dam
may diém anh du cé nhiéu diém anh nhung khoang céch
gilra cac diém anh la kha thua. Ly do la théng s6 ky thuat
cUa thiét bi cdm bién Lidar. D6 thua gita cac diém anh tao
nén gidi han vé s6 lugng tru khéng tréng diém anh trén
moi mau (P) va s6 diém anh trén méi tru (N), tao ra mot ma
tran vector 3 chiéu (tensor) c6 kich thuéc (D, P N). D6i véi
méi diém, 4p dung BatchNorm [3] va RelLU [4] v&i I&p tuyén
tinh dé tao ra mot tensor cé kich thuéc (C, P N). Tiép theo,
tién hanh cuc dai héa trén cac tru dé tao ra mot tensor dau
ra co kich thudc (C, P).

Két qua clia qua trinh trén 1a su phan cum cac diém
anh gid co kich thudc (G, H, W), trong d6 H va W biéu thi
chiéu cao va chiéu réng ctia khung anh gia.

2.2.Tich chap 2D

TU két qua cla budc trén, khung anh diém gia trén
mat phang 2 chiéu sé 1a dau vao cho hé théng mang tich
chap 2D nhu trong Hinh 2.1. Hé th6ng mang bao gém 2
mang con bao gém: mang thd nhat xd ly theo huéng tu
trén xuéng dudi, cé nhiém vu tinh toan cac dac trung cla
cac khoéng gian nhé dugc phan hoach ti khung diém anh
gia 1én ban dau; mang th( hai tién hanh két néi cac dac
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trung nham xac dinh mau dac trung dai dién chung nhat.
Mang thi nhat c6 thé thuc hién thong qua moét chubi cac
khéi Block (S, L, F). Méi khéi dugc phan doan theo khoang
cach S xac dinh nhd ti 1& so sanh véi khung anh diém gia
dau vao. Mét khéi cé L I6p tich chap 2D vdi kich thudc 3x3
va F kénh dau ra tuong ting véi ham kich hoat ReLU. biéu
nay dam bao dac trung dugc trich chon cudi cung la su két
hap chit ché, logic clia tat ca cac dac trung da xac dinh ti
cac budc trudc dé.

2.3. Phat hién déi tuong

Phuong phap Single Shot Detector (SSD) [5] dugc ap
dung dé thuc hién viéc phat hién déi tuong 3D xuat hién
trong dam may diém anh ban dau. Dua trén két qua cua
SSD, cac khéi hop gidi han bao quanh d6i tugng dugc xac
dinh vi tri chinh xac nh& thuat toan 2D Intersection over
Union (loU). Théng sé chiéu rong, chiéu cao clia cac hop
gidi han cling dugc tinh toan cu thé ddi véi tiing déi tuong
khac nhau.

3. CAI DAT HE THONG

3.1. Mang tich chap

Mang tich chap 2D dugc thuc thi vai cac trong s6 dugc
khéi tao ngau nhién bang cach st dung phucng phap
phan phoi déng nhat nhu trong [8]. Mang c6 s6 lugng
dau ra 13 C=64. Ca ban khéi diém anh gia cta clia 6 t6 va
ngudi di bo/ngudi di xe dap sé ludn co sy gidng nhau &
hinh dang kh&i ban dau, ngoai tri diém khac biét & S=1 véi
ngudi di bd/ngudi di xe dap). Xét tdng thé mang bao gém
3 khéi: Block1 (S, 4, C), Block2 (2S, 6, 2C) va Block3 (4S,6,
4C). Tuing khoi dugc 1dy mau theo thi tu cac buéc: Up1 (S,
S, 20), Up2 (2S5, S, 2C) va Up3 (4S, S, 2C). Cuéi cung, cac dac
trung clia Up1 Up2 va Up3 dudc két hgp véi nhau dé tao
ra 6C cac ddc trung.

Khi tién hanh mang tich chap 2D d6i vai phan cum
diém &nh giad, can xac dinh mat phdng nén duoc dinh
nghia bdi (x, y, z, w, I, h, 6). Viéc dinh vi vi tri mat phdng nén
thuc hién qua biéu thiic dudi day:

J""d;*",Ay:-"“-“,Az:

“ d* h ( 1 )

481 81 8l
Aw = log“—,Al = logl—,Alz = logh—
" I I

Ax

AO =sin(0* —0")
Trong do: X9t va x° - Lan lugt |a hé s6 xac dinh mat phang

mat dat va khéi hop xac dinh bao quanh,d* = () +(*). Ham
mat mat trong qua trinh dinh vi vi tri thuc hién theo céng
thic phia dudi:
L, = . ;Ms;noomm(ub) 2)
Trong qua trinh phan loai cac déi tuong da dugc phat
hién, ham mat mat dugc tinh toan theo biéu thuc:
L, =-a,(-p*) logp* (3)
Trong dé: p° - Phan bé 16p déi tugng clia mot tru diém
anh. D& phu hgp véi biéu thic trén, gia tri hé s6 dugc xac
dinh sén nhu sau: a=0,25 va y=2. Do d¢, t6ng ham mat mat
dugc biéu dién thanh biéu thuc:

Loy Bt Bl Bt “)

3.2.Bo dit liéu thuc nghiém
Nhom tac gid st dung bo di liéu ma KITTI phuc vy
viéc huan luyén va thuc nghiém, bao gém cac dam may
diém anh thu ti cdm bién Lidar thé hién dady da cac déi
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tuong can xac dinh, bao gém: O t6, ngudi di bo, ngudi di
xe dap. Qua trinh huan luyén thuc hién trén di liéu cac
dam may diém anh Lidar. Tap hgp mau ban dau chia thanh
7.481 mau hudn luyén va 7.518 mau kiém tra. Qua trinh
tién xar ly dir liéu dam may diém anh dugc thuc hién nham
dam bao dé phan giai theo truc xy 1a 0,16 m, s6 tru t6i da
(P) 13 12.000 va s6 diém anh t6i da trén méi tru(N) 1a 100.
Mbi mét I6p d6i tuong dugc méd ta bang cac tham sé chiéu
rong, chiéu dai, chiéu cao va tam z theo hai huéng 0°a 90°.

Qua trinh t6i uu héa ham mat mat trén dugc thuc hién
VGi t6c d6 hoc ban dau la 2x10%, sau dé t6c d6 hoc giam
theo hé s6 0,8 véi moi 15 epochs va qua trinh huan luyén
thuc hién trong 160 epochs. Kich thudc batch cla tap
validation |a 2 va bo kiém tra 1a 4.

4, KET LUAN

Nhom téc gia da dé xuat mé hinh phat hién va xac
dinh cac déi tugng 6 t6, ngudi di bo, ngudi di xe may tu
nguon di liéu 1a ddm may diém anh thu thap dugc bai
cam bién Lidar. M6 hinh thuc hién vai cac buéc thuc thi cu
thé nhu sau: ti€n hanh phan cum diém anh gia tr dam may
diém anh 3D; s&r dung mang tich chap 2D dé trich chon
dac trung cac 1&p doi tugng; huan luyén mé hinh phat hién
cac I6p déi tugng. M6 hinh dé xuat dugc huan luyén va
thuc nghiém trén bo dit liéu KITTI cho két qua tét, dap ting
yéu cau dat ra ban dau.

L&i cam on: Nghién ctu nay dugc tai trg bagi Truong
Pai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.69.
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Nghién ctu quy trinh cong nghé
ché tao vo cano cd nho bang vat liéu inox kiéu sandwich

® TS. HUYNH VAN VU
Trudng Dai hoc Nha Trang
Email: vuhv@ntu.edu.vn

TOM TAT: Bai bao nghién clu quy trinh céng nghé
déng madi than vo cano ¢d nhd, duoc lam tu vat liéu
két hop kiéu sandwich vdi 16p da bén ngoai la thép
inox SUS316L day 0,6 mm va l6p & giGa la foam
polyurethane (PU) véi ty 1& gian n& 40 kg/m3. Quy
trinh céng nghé nay da duogc st dung dé déng vé
cano cé chiéu dai 6 m, suc chd 18i da 12 ngudi, hoat
déng trong ving nudc ngot nhu séng hdé. Bé mat
than vé cano duoc lam cing nho 1op foam PU duoc
bom gidn nd tu do gita hai Iép da ngoai bang inox
SUS316L cla kiéu vat liéu sandwich nay.

TU KHOA: Vat liéu sandwich, quy trinh céng nghé,
inox SUS316L, foam polyurethane PU.

ABSTRACT: This paper obtained a new buidling
technology of the small canoeing, it was made from
the sandwich material, which the outside layer is the
stanless steel SUS316L with 0.6 mm thickness and
the between layer is foam polyurethane PU with 40
kg/m3 density. The canoeing have a 6 m length
over all, carring 12 passenger, operation in the fress
water such as the river. The canoeing hull was made
durability by the foam polyurethane support and
comfort between outside layers by SUS316L material.

KEYWORDS: Sandwich material, building technology,
inox SUS316L, foam polyurethane PU.

1. DAT VAN BE

Hién nay, vat liéu thudng dung trong déng tau cd nho
hodc cano ché khach la thép, hap kim nhém, composite c6t
sgi thay sinh... Pac tinh va ung x{ ca hoc cla cac loai vat
liéu nay da dugc cu thé hoa bang cac van ban quy pham
hién hanh, ké cd phuong phap tinh toan dé bén cta than
tau, quy trinh cdng nghé déng mdi than tau [1, 2]. Tuy nhién,
hién nay vat liéu thép khéng gi (thudng goi la inox) két hop
vGi foam truong nd tu do bang polyurethane dang dugc st
dung rat thong dung trong tau, tir lam ham bao quan san
phdm thuy sdn dén lam céc I6p cach am, cach nhiét trong
trang tri ndi that trén tau... [2, 3]. Do vay, bai bdo nay nghién
cliu ing dung vat liéu sandwich kiéu inox + foam PU + inox,
dat tén 13 vat liéu IFI d& ché tao than vé cano ¢& nhd, hoat
dong trong moi trudng nudc ngot, véi muc tiéu danh gid

kha nang s dung ciing nhu cong nghé ché tao loai vat liéu
thong dung trong ddi song hang ngay nay.

2. CONG TAC CHUAN BI DE CHE TAO VO CANO

Dé thuc hién quy trinh cdng nghé ché tao vé cano lam
tur vat liéu IFI, can thuc hién cac budc chudn bi co ban sau:

- H6 sa thiét ké ky thuat: Cac ban vé thiét ké ky thuat va
thuyét minh kém theo phai dugc thuc hién xong, vi du nhu
ban vé b6 tri chung ctia cano nhu Hinh 2.1.

1083 3000

Suon khde #8

Hinh 2.1: Bdn vé bé tri chung cuda cano

- Phuong phap lién két: Cac chi tiét lién két tur vat liéu
inox SUS316L dugc thuc hién bang phuong phap han dién
cuc khéng néng chdy (goi la phuong phap han TIG), bdo
vé mé&i han bang khi Argon tinh khiét 99,9%, que han bu
lainox ER316L.

-DE gia cong cac chi tiét tirvat tu nguyén liéu, sirdung
may cdt nhiét kiéu plasma, may gap mép dé ché tao cac
nep gia cudng chirL, cac dung cu gia céng co khi don gidn
khac nhu may cat bang da mai, may mai cam tay, may
khoan cam tay.

. 5 o Lip rip phin doan ddy
Phongdang | Khaitién [ Thio o cit thép
Lip riptén man
Chétaoctitiét (| Liydn || Liprip Tao hith mii th
[ Han chi tiét phin mi tau
Thi kin nudc va Bom Foam va Ly Hoén thign
son lap ton v trong Cano o
Han ket cév gia cvomg thin va boong tau

Hinh 2.2: So dé quy trinh céng nghé ché tao vé cano
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-Nhan céng: 1 thg hanTIG c6 tay nghé cao, 2 thg phu viéc.

- Vat tu nguyén liéu: Cudn thép inox SUS316L cé
chiéu day 0,6 mm, chiéu rong cuén thép 1,06 m, trong
lugng 600 kg ; thép han ch L30x30x3 mm, dai 6 m; foam
polyurethane PU 2 thanh phan, ty lé gian n& 40 kg/m?3; van
ép tdm phang (2,4x1,2x0,2)m; vat tu khac nhu 6ng inox
D21, dinh vit, son...

3. QUY TRINH CONG NGHE CHE TAO VO CANO

Quy trinh cdng nghé ché tao vé cano dugc nghién ctu
dua trén dac tinh cuta vat liéu sandwich IFI, dac tinh cong
nghé cta inox SUS316L, trang thiét bi hién c6 tai Khoa Ky
thuat giao théng, Trudng Pai hoc Nha Trang va tay nghé
céng nhan. So d6 khéi quy trinh céng nghé ché tao vé
cano tu vt liéu IFI dugc miéu ta & Hinh 2.2, bao gobm cac
budc cong nghé co ban sau:

- Khai trién ton, than vé cano dugc ldp ghép ti 1 tdm
day, 2 tdm man, 1 tdm mai va 1 tdm véach dubi co kich
thudc nhu Hinh 3.1.

Tam diy, SL:1
E]: -3

Hinh 3.2: Thi céng tdm diy mat ngoai
- Ché tao tdm day la phan mat ngoai clia day cano, tam
day dugc gia cudng bai hé dam truc giao, kich thuéc moi
6 dam la (250x250)mm, lam tur cac nep cudng chir L50x50
mm, ché tao tu vat liéu tdm inox SUS316L va tao hinh tir
may gap mép.

Hinh 3.3: L3p rap 2 tdm tén man
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Hinh 3.4: L3p rap nep gia cudng cho tdm man, tdm mdi va tdm véach
duéi transom

- Lap rap 2 tdm tén man, ton vach dudi l1én tam day
da ché tao xong (Hinh 3.3). Tling budc gia cudng hé khung
xuong cho tdm man bang nep inox L50x50 d6i véi vi tri
sudn thudng va nep thép L30x30 doi véi vi tri sudn khoe.
Khi ghép néi chinh xac cac dudng bién dang gitra tam day,
2 tdm man va tdm mui, dong thai ¢6 dinh chiéu réng cla
boong tai cac vi tri sudn khoe thi hinh dang ctia than cano
sé xudt hién dung nhu hé so thiét ké.

- Bom foam polyurethane PU: Sau khi lap rap hoan
chinh phan than voé va khung xuong, ké cd phan tao hinh
khung xuang cho boong va choé ngoi (Hinh 3.4), ti€én hanh
thi kin nuéc va hiéu chinh maéi han, son chéng gi bé mat
bén trong cla than vé trudc khi thi cong foam. Foam PU
dugc bom vao tiing 6 khung xuong, dé trueng né tu do
theo ty 1& 40 kg/m?, sau d6 cat gon phan 16i trén bé mat
trudc khi tién hanh lap rap I6p da tha hai cia két cau
sandwich IFl bang inox SUS316L nhu Hinh 3.5 va 3.6.

|1 |
o ,
f

L— |

Hinh 3.6: L3p rap I6p da inox thir hai cda két cau IFI
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- Lap ghép cac tdm van ép trén bé mat khung xuong
boong, vi tri ghé ngoi, noi lap dat may outboard nhu Hinh
3.7. Sau d¢, 1ap ghép tam inox SUS316L trén bé mat, che
tham my cac moi ghép, 13p dat tay vin, coc bich dé cot day
chang budc, 16 thoat nuéc & phan ghé ngoi va ché lap dat
may, clia dé vao ra bén trong than vé cano nhu Hinh 3.8.

Hinh 3.8: L3p rap hoan chinh than vé cano
- Thr nghiém kha nang hoat dong, stic ché, kha nang
kin nudc cia méi han... nhu Hinh 3.9.

Hinh 3.9: Thir nghiém cano chay trén séng vdi stc ché 12 nguoi

4. KET LUAN

Nhu vay, viéc sir dung vat liéu kiéu sandwich két hgp
giia I16p da ngoai la inox tdm méng co6 chiéu day nhé 0,6
mm, phan bén trong giia hai |6p da ngoai dugc dién day
bang foam polyurethane la c6 thé ché tao dugc cano c&
nhé hoat dong trén sdéng. Mot s6 van dé trao d&i két luan
sau khi thuc hién dé tai nhu sau:

D06 bén cla tdm inox & cac I6p da ngoai dugc dam

bdo bai hé nep gia cudng dugc bé tri dang truc giao, hay
dugc goi la tdm co nep gia cudng. Viéc lién két gitra nep
gia cudng vdi tam khong can dung phuong phap han dinh
lién tuc ma chi can dung han dinh theo diém, diéu nay lam
giam bién dang nhiét ctia tdm, dong th&i tdng nang suat
ché tao. Viéc bo tri s6 lugng nep gia cudng cang nhiéu thi
dd bén clia tdm sé tang lén, nhung ngugc lai chi phi gia
thanh cda cano sé tang cao, ngoai ra khéi lugng clia cano
cling tang, anh huéng dén stic chd cling nhu téc dé thiét
ké ctia cano.

Van dé tang cing bé mat cda Idp da ngoai, cu thé
hon la phan tam inox & cac vi tri khdng co nep gia cudng,
dugc goi la tam khong cé nep gia cudng, dugc 16p foam
polyurethane dam bao. Vai nhiéu tinh ndng uu viét ctia cac
loai foam PU dugc ban trén thi trudng hién nay, dé tai lua
chon ty lé truang nd tu do 40 kg/m? vira ddm bao khd nang
khang nudc, dé cing, dd bam dinh cao. Thuc té la sau khi
thi cdng xong I6p foam PU, bé mat cda I6p da ngoai trd
nén cuing viing, git nguyén hinh dang.

Van dé I6n nhat clia quy trinh cdng nghé ché tao than
vd cano theo kiéu vat liéu sandwich IFI 13 trinh d6 tay nghé
cta thg han. Néu st dung dugc cac thiét bi cdbng nghé hién
dai han nhu may han laser, may han ti€p xuic di dong danh
cho vat liéu thép khong gi c6 do ciing cao thi cong nghé
han ghap mi cac tdm inox co6 chiéu day nho sé dugc giai
quyét nhanh chéng va chat lugng tot hon.
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bang thong siéu réng

= TS. NGUYEN VAN TIEN
Truong Dai hoc Hang hai Viét Nam
Email: nguyenvantien@vimaru.edu.vn

TOM TAT: Bang théong siéu réng (UWB-Ultra Wide
Band) la mét phuong phap truyén théng duogc su
dung trong mang khéng day, tiéu thu dién nang
thap va duogc két ndi bang théng cao. Néi cach khac,
UWM cho phép truyén tai rat nhiéu di liéu trong moét
khodng cach ngan ma khéng can st dung qud nhiéu
nang lugng. UWB cé thé Ung dung trong nhiéu linh
vyc nhu truyén dit liéu, do khodng cach, phat hién
vat can... Bai bao trinh bay nhing nghién cttu dé tinh
toan dé tré cho 4ng-ten gitra hai mé-dun bang théng
siéu rong cé6 ma DWI1000. Tu nghién clu cho phép
nang cao doé chinh xac trong phép do khoang cach
bang ky thuat bang théng siéu réng. Cac két qud cla
bai bdo duogc thuc nghiém trén mé hinh vat ly la mé-
dun BUOT DWI100O0 cho két qud tét, ching minh cho
tinh dung dan cda phuong phap nghién cuu.

TU KHOA: Bing théng siéu rong, giao tiép khang
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 transmission,
distance measurement, obstacle detection. This
paper presents research on calculating antenna delay
between two ultra-wideband modules with code
DW100O0, 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 communication,

DW1000, Arduino IDE, sensor.

1. DAT VAN DE

Pé do khodng cach gilra cac vat thé hodc xac dinh vi
tri clia vat thé do hay tham chi la do muc nudc trong cac
bé chua thi ta déu phai dung cdm bién do khodng cach.
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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 tur [1, 2].

Cam bién st dung laser hoat dong dua trén viéc thu
phat tia laser dén vat thé can xac dinh khoang cach. Uu
diém ndi bat & kha nang do khoang cach xa, d6 phé do
rong. Cdm bién do khoadng cach séng siéu am dén vat
phan xa dua trén nguyén ly do ctia séng siéu am. Cam bién
dién turhoat dong theo nguyén ly viéc tao ra mét ti trudng
& phia truéc, ching thudng chi c6 thé phat hién ti mot
khoang cach gan.

Cac cdm bién theo nguyén ly & trén c6 nhugc diém
la cdc cdm bién phu thudc vao vi tri, bé mat phan xa dan
t&i d6 chinh xéac gidm hodac c6 thé khéng do dugc khodng
cach vadi nhiing bé mat hap thu séng. Trong nhiing ndm
gan day, cong nghé do khoang céach st dung séng dién
tlr bang théng siéu rong (UWB) da va dang dugc st dung
rong rai [3, 4]. Uu diém cla phuong phéap nay khéng phu
thudc vi tri va bé mat phan xa, c6 thé do khoang cach 16n.

Bai bdo nghién cltu phuong phap nang cao dd chinh
xac clla cdm bién DW1000 dua trén viéc bu do tré ang-ten
théng qua mé hinh thuc nghiém. Cau tric cla bai bao
bao gém 5 phan: M& dau; Nguyén ly do khoang céach su
dung DW1000; Nghién ctru thuat toan bu tré ang-ten cho
DW1000; K&t qua thuc nghiém va Két luan.

2. NGUYEN LY PO KHOANG CACH SU DUNG
DW1000

2.1. M6-dun UWB DW1000 BU-01

UWB (Ultra-Wideband) la moét giao thuc truyén thong
khong day, tdm ngan, c6 chic nang st dung séng vo
tuyén, tuong tu nhu két ndi Bluetooth va wifi. Hiéu mét
cach don gian, UWB cho phép nang cao kha nang dinh
hudng, nhan thic khéng gian va gilp cac thiét bi di dong
céi thién kha nang dinh vi vi tri, hiéu rd hon vé méi trudng
xung quanh... [5, 6].

Thit nghiém trong bai bao s dung mo-dun UWB
DW1000 BU-01, thuong dugc st dung trong cac iing dung
dinh vi trong nha IPS (Indoor Positioning System) véi d6
chinh xac 1én d&n 10 cm & khoang cach do 500 m [7]. Mach
st dung chip chinh la Decawave’s DW1000 v&i cong nghé
UWB phat s6ng & tan s6 trén 1 GHz véi bang théng réng
cho kha nang truyén dit liéu & téc do cao lén dén 6,8 Mbps.
DW1000 BU-01 c6 thiét ké nhé gon vai ang-ten PCB, mach



RF (Radio Frequency), mach quan ly nang lugng va mach
thdi gian tich hop san, mach dugc san xuat béi Ai-Thinker
v3i chéat lugng linh kién t6t va dugc kiém dinh trudc khi
xuat xudng cho dé 6n dinh va d6 bén cao nhat [7].

\ ! > ANALOGRECEMER
4 ! PLL/CLOCK GENERATOR
L ANALOG TRANSMTTER €

| DW1000IC

DIGITAL TRANSCENER

DWM1000

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 do khodng cach gilta hai mé-dun DW1000
dua trén nguyén ly hoi vong (Polling) va dap ung
(Responding) [4, 5. Hinh 2.2 mé ta gian d6 thaoi gian cla
qua trinh do.

Mot mé-dun sé dugc cdu hinh thé (Tag) gan trén déi
tugng chuyén dong va mé-dun thi hai dong vai tro la neo
(Anchor) dugc dat c6 dinh. Phép do dugc khai tao bang
viéc Tag phét ra mot ban tin Polling (hoi vong) t6i Anchor
va dgi phan hoi (Responding) ti Anchor. Thai gian truyén
song la ToF (Time of Fight), thoi gian phan hoi ctia Anchor

sau khi nhan dugc ban tin polling ciaTag laT, ., téng thoi
gian cta quad trinh nay la:
T,y =2T0F +T (1M

round replay
Khi biét ToF vaT_ . m6-dun Tag sé tinh dugc khoang
cach dist gitta hai mo-dun, véi ¢ la toc d6 truyén séng trong

khong khi:

dist = CTnd (2)
2
Poll
Tag ™ Anchor
Resp
T Anch
N Poll
ToF
v »
Trowd Toept
N
ToF
Resp (Treply)
Compute Get Distance from
Distance Tag
Final (Distance) ~

Hinh 2.2: Nguyén Iy do khodng cach ding DW1000

3. NGHIEN CUU THUAT TOAN BU TRE ANG-TEN CHO
DW1000

DW1000, mét bo thu phat da kénh dua trén lién lac
vO tuyén bang thong siéu réng, cho phép danh dau thoi
gian rat chinh xac clia cac ban tin truyén di gira bo phat
va bo thu. Tuy nhién, khi mét ban tin dugc truyén di tir Tag
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t&i Anchor thi can mot khodng thai gian dé Anchor c6 thé
thu dugc va luu lai dau thoi gian, dugc goi la dé tré ang
ten (Hinh 3.1). D6 tré dang-ten nay nam bén trong chip va
khong bao gom thai gian truyén song (ToF) ma la do tré
lan truyén tur dau thai gian truyén dén dau thai gian nhan
tin nhan. Do tré thai gian gitia thiét bi phat va thiét bi nhan
dugc xac dinh bang céng thuc:

tneasuared = Laprx +TOF +T iy

Auilog

Analog Aualog

Hinh 3.1: Mé t3 dé tré 3ng-ten giira thiét bi phat va thiét bj thu
Trong doé:

measuared

bi nhan;

- Do tré thai gian gila thiét bi phat va thiét

- DO tré thoi gian khi truyén clia ang-ten;

- t, .0~ PO tré thai gian khi nhan cla ang-ten.

D6 tré lan truyén ndi bo trong cac thiét bi DW1000 la
khéng gidbng nhau do cach thiét ké dng-ten clia cac hdang
san xudt mo-dun. Vi cac séng RF di chuyén & tc dé anh
sang nén mot dé tré nhé bén trong thiét bi co thé tao ra su
khéc biét d&n hang chuc cm. Chinh vi vay can hiéu chinh
dé tré ctia ang-ten dé loai b céc sai léch nay.

Thuat toan hiéu chinh nhu Hinh 3.2. Hai mo6-dun
DW1000 & khoang 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 bt di ¢ T dé hiéu
chinh. Cac buéc hiéu chinh sé dugc lap lai cho dén khi
phép do dat d6 chinh xac mong muén.

“torx

" BEdin )
€ Bat dau )

F‘ adelay=adelay+1
Tag gUi ban tin
polling ﬁ
<
<
Delta=dist-100

) 4

oS ~__ S
< Poiphan hoi

— = Delta <0.1 =

$D ~—
I 2N
\Tmh% Hién thj adelay

Dist=Cc.(T;oun¢-adelay) i Két thuc >

Hinh 3.3: Thuat toan hiéu chinh thoi gian tré 3ng-ten

S

4, KET QUA THUC NGHIEM

Trong thi nghiém, hai mé-dun DW1000 BU-01 dugc dat
cach nhau 70 cm va 100 cm, dugc két néi t6i may tinh théng
qua phan mém Arduino IDE dé hién thi gia tri khodng céach
clia ca hai mé-dun. S d6 thir nghiém nhu Hinh 4.1.
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Hinh 4.1: So d6 bé tri thiét bi trong thir nghiém
SU dung thuét toan tim thdi gian tré cda dng-ten, ta
xac dinh dugc thoi gian tré cla ang-ten xap xi 16586 ps,
két qua hién thi d6 tré ang-ten trén phan mém Aruino IDE
nhu trén Hinh 4.2.

i © coms - o x

[ atoscron (] showe tmestomy Mot endeg 15200 oo e cuputll ) msoscron (] show tmastamy Moo endeg 115200 boud | | Clow eutpt

Hinh 4.3: Tinh toan dé tré dng-ten
Sau khi c¢6 dugc @b tré dng-ten, sé dugc st dung dé
hiéu chinh thgi gian T _ . trong céng thic (1) dé tinh
khoang cach dist theo cong thic (2). K&t qua nhu trén Hinh
4.4 va Hin!) 4.5.

o | Arioo RIS T T T W —
Fie o Sktch Toos Help

Hinh 4.4: Két qua sau hiéu chinh khi hai mé-dun
duoc dat cach nhau Tm

PIN_IRQ = 4; // irg pin
© PINSS = 15;  // spi select pin B

Hinh 4.5: Két qua sau hiéu chinh khi 2 mé-dun
duoc dat cach nhau 0,7 m
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Bdng cac thir nghiém va tinh toan sai sé trung binh
sau 100 lan do ta c6 dugc két qua la trudc khi hiéu chinh
la 20,5% clia dai do va sau khi hiéu chinh, sai s6 trung binh
la 2,1%.

5. KET LUAN

Bai bdo da trinh bay nhiing nghién clu vé phuong
phap do khodng cach dung mo-dun bang théng siéu réng
UWB DW1000. Bong thdi, bai bdo ciing da chi ra nhiing
nghién ctu va tinh toan dé hiéu chinh dé tré ang-ten. Cac
két qua thuc nghiém trén hai mo-dun DW1000 va phan
mém Arudino IDE cho thay viéc hiéu chinh d6 tré ang-ten
da nang cao dugc d6 chinh xac clia phép do vdi sai s6 giam
di gan 10 l1an so v6i khong hiéu chinh da chiing minh tinh
dung dan cta nghién cdu.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.57.
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Du bdo luong tiéu thu nhién liéu cda tau bang ky thuat hoc mdy

khi diéu kién khai thac tau thay doi
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TOM TAT: Tiéu thu nhién liéu hiéu qud va gidm lugng
phat thai khi thai déc hai tr tau bién ra mai truong la
cic muc tiéu quan trong hang dau ma T8 chuirc Hang
hai Quéc & (IMO) va cac quéc gia, t6 chic tham gia
dang nd luc thuc hién. Trong s& cac bién phap ky
thuat va van hanh khac nhau da dugc nghién cltu va
thuc hién, viéc gidm muc tiéu thu nhién liéu trén tau
théng qua udc tinh muc tiéu thu nhién liéu s dung
trong chuyén di 1a phuong phap duoc kha nhiéu céng
ty hang hai va cac nha nghién ctu tim hiéu. Trong bai
bao nay, nhém tac gia trinh bay viéc s& dung ky thuat
hoc may dé udc tinh luong nhién liéu tiéu thu cho tau
Fortune Freighter cdia Céng ty Vosco. D liéu dugc
thu thap t& nhat ki hanh trinh cda tau, sau dé duoc
fién xt ly dé trich xuat ra cac théng tin can thiét cho
qua trinh huan luyén, mé hinh huin luyén cudi cling
duoc st dung dé udc tinh luong nhién liéu tiéu thu
cho tau, cac két qud udc tinh dugc so sanh véi dit liéu
thuc dé danh gia su chinh xac cdia mé hinh.

TU KHOA: Tiéu thu nhién lieu tau bién, may hoc, hdi
quy da tuyén tinh.

ABSTRACT: Efficient fuel consumption and
reducing harmful emissions from ships into the
environment are the top important goals that IMO
and participating countries and organizations are
trying fo archive. Among the various technical and
operational measures that have been studied and
implemented, the reduction of fuel consumption on
board through estimating the fuel consumption used
during the voyage is the method that has been widely
studied by many marine companies and researchers.
In this paper, we present the use of machine learning
techniques to estimate fuel consumption for ship.
The data is collected from the ship's logbook, then
preprocessed to extract the necessary information
for the training, the final training model is used to
estimate the fuel consumption of ship, the estimated
results are compared with real data to evaluate the
accuracy of the model.

KEYWORDS: Ship fuel consumption, machine
learning, multiple linear regression.

1. DAT VAN BE

Trong linh vuc hang hai, chi phi cho nhién liéu chiém
50 - 60% téng chi phi van hanh cta tau tuy thudc vao loai
tau va loai dich vu [1], vi thé dé tiét kiém chi phi, cac cong
ty hang hai déu dang tim cach tang hiéu qua st dung
nhién liéu. Cac bién phap da tiing dugc ap dung nhu thu
héi nhiét thai, t6i uu hoa tai trong, bao tri hodc thay déi
thiét ké than tau [2]. Tuy nhién, ngoai cac bién phap ky
thuat nhu vay thi viéc du doan mduc tiéu thu nhién liéu
cla tau dudi cac diéu kién khai thac khac nhau cling rat
quan trong dé t6i uu hda hoat ddng clia tau, gitip giam
sat duoc hiéu qua hoat déng cla cac thiét bi trén tau va
dua ra nhimg canh bao phu hgp dé ngan nglia su ¢é. Do
do, phuong phap du dodn muic tiéu thu nhién liéu cho tau
theo thdi gian thuc véi do chinh xac cao da trd thanh tam
diém ctia cac nha nghién cuu.

Trong cac nghién ctu vé du bdo mdc tiéu thu nhién
liéu tau bién chd yéu c6 3 hudng tiép can: mé phéng thuc
nghiém, phan tich thong ké va hoc may. Déi véi phuong
phap mo phong thuc nghiém, cadc nha nghién ciu da thuc
hién cadc mo6 phdng vé luc can cua tau trong cac diéu kién
khac nhau dé tinh toan muc tiéu thu nhiéu liéu cla tau
[3] - phuong phap nay c6 do chinh xac cao vé du bao muic
tiéu thu nhién liéu nhung nghién ctu t6n kém. Mac khac,
phuang phéap phan tich thong ké s&r dung cac dir liéu dugc
ghi chép lai trong qua trinh van hanh ctia tau nhu muc tiéu
thu nhién liéu don vi, t6c d6 tau, mén nuéce, dé nghiéng...
dé phan tich héi quy va du doan [3] - cach nay don gian
nhung dé chinh xac thap. Huéng tiép can tha ba st dung
ky thuat hoc may chi yéu dua trén mang no-ron nhan tao,
do mang no-ron ¢ kha nang hoc hoi Ién déi véi dit liéu da
chiéu va phi tuyén tinh nén néi chung tét hon so véi phan
tich théng ké trong viéc du doan muc tiéu thu nhiéu liéu
cla tau [3].

Trong nghién cltu nay, nhom tac gia str dung mang no-
ron nhan tao vai thuat toan lan truyén ngugc BPNN (Back
Propagation Neural Network) dé dy doan muc tiéu thu
nhiéu liéu clia tau khi diéu kién khai thac thay déi. D liéu
hanh trinh thuc té cda tau dugc thu thap va tién xt ly, loc
b di lieu khéng hop 1é dé dua vao mé hinh huan luyén.
Dua trén cac di liéu dau ra cia mo hinh huan luyén, d6
chinh xac cia mé hinh dugc kiém nghiém khi so sanh véi
cac dir liéu thuc t& danh cho kiém th.

2.THU THAP DU LIEU VA MO HINH DU POAN
2.1.Thu thap dirliéu
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D{ liéu thu thap cho mé hinh hudn luyén udc tinh
muc tiéu thu nhién liéu clia tau duogc trich ti bao cao hanh
trinh cda tau Fortunee Freighter tir ngay 06/01/2021 dén
ngay 29/01/2023. D liéu gébm 96 ban ghi, méi ban ghi
tuong tng v6i mot hanh trinh ngan han cla tau chia cac
thong tin gém: Ngay bat dau, Ngay két thac, Vong quay
may chinh (RPM), S6 ngay chay bién, Ngay trong céng,
Téng s6 dau FO st dung khi chay bién, T6ng s6 dau FO
st dung trong cang, T6ng lugng dau FO tiéu thu, Quang
dudng chay cda tau, Téc do tau, Khéi lugng hang hoa van
chuyén... [4]. Sau khi dugc thu thap, dit liéu duoc kiém tra
dé loai bd cac ban ghi chiia cac théng tin khong day da
va giam bdt s6 lugng trudng tinh toan. Nhiing di liéu nay
sau d6 dugc chia thanh hai phan dung cho muc dich huén
luyén mé hinh (3/4 tap d liéu) kiém tra d6 chinh xac cda
mo hinh (1/4 tap dirliéu). Bang 2.1 hién thi mét phan bo di
liéu va cac truong théng tin nhom tac gia lua chon dua vao
mo hinh huan luyén.

Bang 2.1. Tap di¥liéu mau ding cho mé hinh huén luyén
Khai

Ma S6 ngay | Sé ngay . " Téng sé
chuyén | RPM | chay | trong g:::g Tdo'; I: ::gg dauFo
di bién cang ; st dung

héa
FF2101 [ 137,5 6,64 2,87 2233 | 9,2 | 15900 99,43

FF2102 (13522 5,94 2,04 1964 (10,3 | 15878 | 86,43
FF2103 (137,28 5,83 2,37 1957 | 10,5 | 16023 | 88,68
FF2104 (137,22 5,77 3,19 1936 | 10,6 | 14253 | 85,84

FF2105 (137,16 5,76 8,85 1932 [ 10,6 | 12056 | 86,48

FF2106 [ 137,2 5,75 2,06 1930 | 10,7 | 15947 | 85,23
FF2107 (136,99 5,59 2,58 1872 | 11 16089 | 83,56
FF2108 (137,19 5,27 2,27 1768 | 11,6 | 16254 | 79,93

FF2109 | 136,9 58 2,31 1942 (10,6 | 16164 | 86,67

FF2110 [ 137,2 5,29 2,42 1774 11,6 | 16198 | 79,68

2.2. Chi s6 hiéu suat du doan

Dé do ludng hiéu qua cla cac ky thuat may hoc trong
viéc dy doan muc tiéu thu nhién liéu cda tau, cac chi s6
hiéu suat du doan thuong ducgc st dung gém 16i binh
phuong trung binh (MSE - Mean Square Error), 16i binh
phuong trung binh géc (RMSE - Root Mean Square Error),
sai s6 trung binh tuyét d6i (MAE - Mean Absolute Error), hé
s6 tuong quan R. Cong thuc tinh cac chi s6 trén nhu sau [3]:

MSE = %Z?:l(yi_ ¥'D?  RMSE = %Zinzl(yl‘ -y')?

1% ,
MAE=;Z|yl*yil
i=1

Ly’
%@ -y)?

Trong d6: n -Téng s6 dir liéu trong tap kiém thir; y, - Gia
tri tiéu hao nhién liéu thuc té va y’, - Gia tri tiéu thu nhién
lieu du doan; ¥; - Gia tri trung binh cla tap kiém tra. Cac gia
tri cila MSE, RMSE, MAE cang nhé thi gid tri du doan cang
gan vdi gia tri thuc, nghi la d6 chinh xac ctia mé hinh cang
cao, nguac lai gia tri R cang gan tai 1 thi két qua du doén
cang chinh xac.

2.3. Xay dung mo hinh du doan

2.3.1. Mang no-ron va thudt todn lan truyén nguoc

R?=1
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Ky thuat hoc may dung cho mé hinh huan luyén udc
tinh muc tiéu thu nhién liéu la mang no-ron nhan tao va
thuat toan lan truyén ngugc BPNN. Day hién la mang dugc
st dung rong rai nhat [4] do c6 kha nang hoc va xéac dinh
ma&i quan hé gilra cac bién dau vao va dau ra ma khong can
biét trudc phuong trinh toan hoc mé ta cdc méi quan hé
d6. Cau trdc cha mang BPNN va no-ron trong mang dugc
mo ta nhu trong Hinh 2.1, théng thudng co tu ba 16p tré
Ién gém I3p dau vao, 16p dau ra va mot hoac nhiéu I6p an,
mdi 16p an ¢ nhiéu no-ron dugc lién két véi cac no-ron
cla l6p khac théng qua cac lién két trong sé.

b;

X1

Wik X

Wij

Xy Xm

Hinh 2.1: C4u tric mang BPNN va mét no-ron mang
Nguyén ly hoat déng clia cdc na-ron trong mang na-ron
6 thé dugc biéu dién dudi dang biéu thiic toan hoc sau:

yi = f(zwij *x;;+ by)
j

Trong do: x, - Cac thong tin dau vao clia no-ron i; W, -
Trong s6 két noi clia thong tin dau vao x, trong mang tai
no-ron i, f() Ia ham kich hoat va b, 1a d6 léch; y, - Gia tri dau
ra tai ng-ron i. Quy tac hoc ctia BPNN la si dung thuat toan
gidm dan do6 déc (gradient descent) dé lién tuc diéu chinh
trong s6 va ngudng cla mang théng qua qua trinh lan
truyén ngudc nham gidm thiéu 16i cia mang.

2.3.2. Cai dat mé hinh

Kha nang du doan ctia BPNN c6 méi quan hé nhat dinh
V@i cdu tric mang na-ron, vi thé lam thé nao dé thiét lap
cdu tric mang no-ron la mot thach thic I6n. Hién tai, van
chua c6 céch rd rang dé xac dinh s6 lugng na-ron trong 16p
an, tuy nhién cac nha nghién ctru cé lién quan da xay dung
mot cong thic thuc nghiém dé xac dinh s6 nc-ron 16p an

nhu sau [3]:
k=+Vvm+n+a

Trong dé: m - S6 na-ron 1&p vao; n - S6 no-ron 16p ra
va a - Mét gia tri ¢6 dinh tir 1 dén 10. Nhu vay, véi bo di
lieu dugc thu thap, s6 nc-ron I8p &n 1an luct c6 thé thiét
lapla4,5,6,7,8,9,10, 11,12, 13. Thdng qua qua trinh tha
va lua chon cau hinh cho két qua huan luyén tét nhat, gia
tri cGa k va cau hinh ctla mang no-ron sé dugc xac dinh.
V6i bd dir liéu thu thap dugc, nhdm ching téi da thuc
nhiém BPNN trén phan mém Matlab2015a, cac tham s6
cdu tric mang dugc dat trong Bdng 2.2, cau tric clla mang
dugc mé ta trong Hinh 2.2, bat ki chi muc nao trong ba chi
muc net.trainparam.epochs, net.trainparam.goal va net.
trainparam.max-fail dat dugc muc tiéu da dat qua trinh
dao tao BPNN sé hoan tét.

Bdng 2.2. Tham sé cia mang no-ron

Tham sé mang Gia tri

Phuong phap hoc
Ham kich hoat

Levenberg-Marquardt (LM)

Tangent-sigmoid
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Net.trainparam.epochs 1000
Net.trainparam.goal 0.00001
Net.trainparam.Ir 0.1
Net.trainparam.max-fail 100
Neural Network
Hidden Layer Output Layer
Input Output
el |
13 1

Algorithms

Data Division: Random (dividerand
Training: Levenberg-Marquardt (trainim
Performance: Mean Squared Error (mse
Calculations: MATLAB

Hinh 2.2: Cdu trdc mé hinh ANN cai dat

2.4. Két qua huan luyén

K&t qua huan luyén mé hinh dugc thé hién trong Hinh
2.3 vGi cac biéu d6 héi quy cho biét méi quan hé gitia két
qua dau ra clia mang va cac muc tiéu trong qua trinh dao
tao, xac nhan, kiém tra va toan b dit liéu. V& ly thuyét, néu
viéc dao tao la hoan hao thi két qua dau ra ctia mang va
cac muc tiéu sé hoan toan trung khép va gid tri clia R=1,
tuy nhién diéu nay hiém khi xay ra trong thuc té. Trong cac
biéu d6, dudng nét dut biéu thi két qua t8i uu cé nghia la
dau ra bang véi muc tiéu, dudng nét lién thé hién dudng
hoéi quy tuyén tinh phu hop nhat gilta dau ra va muc tiéu.
Sai s6 tuong quan cla di liéu trén ca ba biéu d6 huan
luyén, xac nhan va th nghiém déu gan bang 1 cho thay
dau ra cia mang va muc tiéu gan nhu giéng nhau, hay néi
cach khac moé hinh dé xuat dang tin cay va hiéu qua.
4. Neural Network Training Regression (plotregression), Epoch 6, Validation stop. - m] e

File Edit View Inset Tools Desktop Window Help

Training: R=0.98666 Validation: R=0.99756

8

8

O Data
Fit
Y=T

O Data
Fit
Y=T

©
a
©
-
Q

?

Output ~=0.97*Target + 2.7
8
Output ~=0.97*Target + 2.7
& 8
o

3

3
8

80 85 %0 95 100 80 85 90 95 100
Target Target

Test: R=0.99332 All: R=0.9898

100 O Data
Fit
Y21

100 O Data
Fit

Y=T
9% o

85

Output ~= 1*Target + -2.8
8
Output ~=0.98*Target + 1.6
8
09

Target Target

Hinh 2.3: Biéu dé hoi quy két qua hudn luyén mang

Dé kiém chiing kha nang du doan cia mé hinh, chiing
téi ti€p tuc thuc hién viéc so sanh muc tiéu thu nhién liéu
du doan ctia moé hinh véi dir liéu tiéu thu nhién liéu thuc
té trén 1/4 bo dit liéu con lai cta di liéu dugc thu thap. Két
qua so sanh dugc hién thi trén Hinh 2.4. Gia tri R? tinh theo
cong thiic dat 0,998026.

Murc tiéu thu nhién liéu

120
100
P W‘M
60
40
20

12 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24

== Gid tri thuc  ==®=Gia tri du doan

Hinh 2.4: So sénh murc tiéu thu nhién liéu du doan va thuc té€

3. KET LUAN

Trong nghién clu nay, 3/4 di liéu trong téng s6 96
hanh trinh clia tau thuong mai Fortune Freighter da dugc
st dung lam dit liéu huédn luyén cho mang na-ron nhan
tao udc tinh muc nhién liéu tiéu thu cda tau. Cac thong
s6 dau vao dua vao mé hinh du doan gém RPM, S6 ngay
chay bién, S6 ngay trong cang, Quang dudng, Téc d6 tau,
Khoi lugng hang héa. Cac gia tri du doan tir moé hinh dugc
5o sanh vaGi cac gia tri tiéu thu nhién liéu thuc té do dugc.
K&t qua cho thdy mé hinh huan luyén cé gia tri 16i thap va
phuacng phéap nghién ctiu c6 thé dua vao van dung thuc té
dé du bdo muic tiéu hao nhién liéu trén tau nham tang hiéu
qua st dung nang lugng cla tau.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.16.
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Thiét k&, ché tao thiét bi do ndng dd con
Ung dung trong an toan giao théng

= TS. TRAN THI PHUONG THAO"; TS. NGUYEN VAN TIEN; ThS. VU THI THU

Trudng Dai hoc Hang hai Viét Nam
Email: ®phuongthaodtdcn@gmail.com

TOM TAT: Bai bao da nghién cuu, thiét ké va ché
tao thiét bi do néng dé cbén Ung dung trong ATGT
st dung cdm bién ban ddn MQ3 két hop véi Arduino
Nano va céng nghé loT. Thiét bj cé chic nang chi
bao ndng do6 cdn trong khi thd véi dai do tu O - 10
mg/lit, giam sat luong khi thd vao may, tu déng gui
da liéu 1&én may chd luu tra thdng qua két ndi wifi.

TU KHOA: Thiét bj do ndng dé cdn, cam bién ban
dan MQ3, Arduino Nano va céng nghé loT.

ABSTRACT: The paper presents results of the
research into designing and manufacturing a
measuring alcohol concentration device applied
in traffic safety using MQ3 semiconductor sensor
combined with Arduino Nano and loT technology.
The device has the function of indicating the alcohol
concentration in breathing air with a measuring range
from O - 10 mg/liter, monitoring the amount of
breathing air into the device, automatically sending
data to the host server via Wi-fi connection.

KEYWORDS: Measuring alcohol concentration
device, MQ3 semiconductor sensor, Arduino Nano
and loT technology.

1. DAT VAN DE

Hé luy clia viéc udng rugu, bia qua nhiéu sé gay tén
hai rat 16n cho stic khoe cia con ngudi nhu cac bénh ly vé
gan, da day va dac biét la hé than kinh. Ngoai ra, khi ngudi
tham gia giao thong ma c6 st dung rugu bia la vo clung
nguy hiém. G Viét Nam, thuc t& cho thady 50% s6 vu tai nan
giao théong déu c6 nguyén nhan tu viéc sir dung rugu, bia.
Do la ly do tai sao luc lugng chiic nang lai phai kiém soat
néng do6 con trong hoi thd ctia ngudi tham gia giao théng.

Cac chién sy canh sat c6 chiéc may do cam tay, tuy
nhién chic nang clia chiéc may nay chi cé kha nang do va
hién thi gia tri néng dé cén tai ché dé xu phat kip thai va
ngan chan ngudi c6 néng d6 con vugt ngudng cho phép
khéng tham gia giao thong nita. Do vay, dé phat huy hon
nia tinh nang clia chi€c may do néng dé con thi bai bao
dua ra mét phuang an va thiét ké, ché tao mot thiét bi do
6 thé luu trit va truy xudt dir liéu khi c6 ma QR code trén
thé Can cudc cong dan clia ngudi vi pham dé biét dugc s6
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lan vi pham. Diéu dé that su cé y nghia khi luc lugng chiic
nang muén x phat khi ngudi vi pham mét 16i vi pham
néng dé cén qua nhiéu lan.

2.NOI DUNG CHiNH

2.1. Cac phuong phap do néng dé cén

Do néng dd con trong khi thd c6 thé st dung cac cdm
bién ban dan, cdm bién st dung pin ndng lugng hoac si
dung quang phd ké.

May th&i cén cdm bién ban dan dua vao cdm bién ban
dan dé xac dinh néng dd cén. Méy phat hién rugu trong
hai thd bang cach bat dau phan ting héa hoc gilia rugu va
cac hgp chat khac co trong khi. Phan ting nay tao ra mot
dong dién sau d6 dugc do bang may théi nong doé con.
May théi con cadm bién ban dan la giai phap tiét kiém chi
phi ly tudng cho muc dich s dung ca nhan. Véi muc tiéu
thu dién nang thap, né rat ca déng va thuan tién dé mang
theo. Mt nhugc diém cua viéc st dung may théi cdm bién
ban dan dé thit nghiém rugu la ching dé phat hién cac
hap chat khac gidng vai rugu, chdng han nhu axeton. Diéu
nay c6 nghia la néu mau hai tha chira cac chat nhu vay, két
qua clia may c6 thé khéng chinh xéac. Diéu nay la do nhiing
chat nay c6 thé phan Uing vdi axit axetic va tao ra dong
dién, dan dén két qua doc sai [1, 2].

May do n6ng d6 con pin nang lugng, day la loai thiét
bi thi phat hién néng dé con bang st dung céng nghé
pin nhién liéu. Nguyén ly hoat déng nhu sau: Mdy bao gém
c6 mét pin nhién liéu chda hai dién cuc bén trong. Gilta
hai dién cuc nay chia day vat liéu dién phan axit. Khi rugu
etylic dugc théi ngang qua mot bén mat clia pin nay no sé
lap tuc bi oxy hda tao ngay thanh axit axetic, cac electron
va proton. Cac dong dién do cac electron nay tao ra dugc
may do lai, sau d6 may sé phan tich va dua ra két qua vé
muc ndng doé con. Uu diém la may do loai nay cé dé chinh
xac cao, dai do rong, thai gian khai ddng ngan va ngoai ra
it cdn bao dudng.

May do néng do con quang phd (Spectrophotom-
eter Breathalyzer). Bay la loai mdy do hoat dong dua trén
nguyén ly cdm bién héng ngoai. Dau tién, may sé phat ra
anh sang héng ngoai va phan tich cac budc séng cla cac
lien két trong ethanol, chiing bao gém cac lién két C-C,
C-O, C-H, O-H, sau @6 sé do d6 hap thu tia hdong ngoai cla
cac chat. Cang nhiéu anh sang héng ngoai bi hap thu boi
cac hgp chat chia (-OH) thi sé cang it tia séng héng ngoai
cham dugc dén dau phia bén kia cta dau do cam bién,
nghia la ndbng dé cén xuét hién cang cao. Uu diém la do
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chinh xac cGa may rat cao, tuy nhién khéng phé bién vi
may co6 kich thudc I6n va gia thanh cao.

2.2. Thiét ké thiét bi do néng dé cén dua trén cdm
bién MQ3

2.2.1. S0 d6 cdu tric cla thiét bi

C4u truc dé xuat cla thiét bi nhu trén Hinh 2.1.

Khi the
1
|
v
ES
QRs
I
|
v Module \
MQ3 LCD wifi Button
MCU

Li-lon —> PS. ‘

Hinh 2.1: Cau trdc dé xudt cda thiét bj

Cac thanh phan trong s d6 bao gém:

- FS (Flow sensor): Cam bién do luu lugng khi tha;

- MQ3: Cam bién phat hién con trong khi thé;

- QRs (QR sensor): Mé-dun cdm bién doc ma QR tu can
cudc céng dan clia ngudi kiém tra;

- LCD: Man hinh tinh thé Idng hién thi théng sé kiém tra;

- Module wifi: M6-dun gui di liéu [én mdy chu (server);

- Button: Nut &n kiém tra;

- MCU: Bo xtt ly chinh st dung vi diéu khién;

- PS (Power Supply): B6 bién déi dién 4p nguén;

- Li-ion: Pin cdp néng lugng cho mach hoat dong.

Thanh phan chinh trong hé théng la mét vi diéu khién
dong vai trd 1a MCU. Nhiém vu vi diéu khién la tinh toan
néng dé con tir cdm bién MQ3 gui vé sau d6 hién thi lén
man hinh LCD. Déng thai, di liéu ciing dugc gui téi mo-
dun wifi d€ gli d liéu 1&n server luu tr.

DPé& xac dinh thé tich khi thg, trong thiét bi st dung
thém mot cdm bién do luu lugng FS. Trén co s& luu lugng
khi th& chay qua cam bién va tiét dién ctia dudng 6ng thi
ta c6 thé xac dinh dugc thé tich khi ma ngudi st dung da
théi vao may.

Toan bd mach dugc cdp ngudn bang mot vién pin Li-
lon cé dung lugng 2.000 mA.

Dau ra clia bién dugc dua t6i dau vao ADC ctia MCU. Ta
c6 codng thic tinh dién trg Rs clia cdm bién nhu sau:

V,2" V. .N)R, 1
o VM,T,;/ ) (1)

Trong do:

R, - Dién trg dau ra clia cdm bién MQ3;

V_-Dién &p cap nguodn cho cdm bién;

n - SO bit cia ADC;

V.- bién ap tham chiéu cia ADC;

N - Gia tri doc dugc tu ADC;

R, - Dién tré mau (R =1kQ).

Khi da xac dinh dugc dién tré clia cdm bién, dua trén
dudng dac tinh Hinh 2.3 ta c6 thé xac dinh dugc néng d6
c6n véi don vi la mg/L Dién 4p cla pinla 3,7V dén 4,2V

dién ap khong d dé cho vi diéu khién va cac cdm bién lam
viéc, vi vy can st dung thém mét bé nguén (PS) dé bién
déi dién ap thanh 5V cap cho toan thiét bi hoat dong.

DPé xac dinh danh tinh ctia ngudi théi, trong thiét bi st
dung cdm bién quét ma vach (QRs) dé quét dinh danh tur
thé can cudc cong dan. Gia tri dir liéu doc dugc tir can cudc
coéng dan sé dugc gli dén MCU dé hién thi LCD va gui téi
server luu trr dir liéu.

NUt &n Button dé ra [énh cho thiét bi bat dau thuc hién
thao tac do va gui két qua dén server.

2.2.2.Cam bién MQ3

Cam bién MQ3 la cdm bién dang ban dan cé kha nang
do néng d6 con trong khi thé. Hinh anh va cau tao ctia cdm
bién dugc mo ta nhu Hinh 2.2.

MaQ3
Alcohol
Sensor

Potentiometer

Power LED

Hinh 2.2: Hinh dnh cdm bién MQ3

Bén trong cdm bién bao gbm mot thiét bi gia nhiét va
mot dién cuc nhay cdm véi con (Ethanol). Khi ti€p xuc véi
hai cén, dién tré cla dién cuc sé thay ddi theo chiéu giam.

Mot dién trd mau méc néi tiép véi dién cuc theo kiéu
cau phan ap dé cdm nhan su thay déi dién tra chia dién cuc.
Khi ndng d6 con cang cao, dién tré dién cuc cang nhé dan
tdi dién ap ra cang I6n.

Dé tinh ndng dd con trong khi thg, ta dua trén dudng
dac tinh Rs/Ro clia cdm bién nhu trén Hinh 2.3.

m-3
100

S

; e
e e S ST
e —8— penzine

T e

0.1

Hinh 2.3: Bic tinh dju ra cia MQ3
2.2.3.50 d6 nguyén ly thiét bj da ché tao

+5VCC Jo4
o
u13 i 1
R261 10 o 1] USB | 30 o D12 2
1 30 (g 5
" 2 29 550
T ape
C128 c127 o5]% %26 0
104 T T e o638 Bl g
A 517 24 (530
A 8 2355 p3
9 22
0—31 10 21
B—{ 11 20
0—51 12 19 52
O0—a113 18 (72
14 17 g2
15 16 [0
‘Arduino Nano
+
5\(/?0%130
" ( > J57
10uF 1
2
R262 10 o3
A0 4
c129
104 Ma3

Hinh 2.4: So dé nguyén ly
So d6 nguyén ly nhu trén Hinh 2.4. Cdm bién MQ3
dugc két néi téi dau vao A0 clia Arduino Nano, day la dau
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vao kénh 0 clia boé ADC tich hgp trong Arduino. Cam bién
do luu lugng khi tha (FS) dugc néi téi dau vao sé D3 cla
Arduino. M6-dun quét ma vach QR scanner dugc néi téi
D2 va D10 cia Aruino. Man hinh LCD véi két néi 12C dugc
nGi tGi A4 va A5.Toan bd mach dugc cdp ngudn bang dién

ap5V.
2.2.4. Thudt todn chuong trinh
Bit dau
Khai tao ngoai vi
i Tinh ndng dé con
N A l
S CTIE’saTn i Hién thi LCD
o |
Poc mi QR Giri tGi server
— I
Két thic |
Luu lwong khi B
N chua du
l 4
DPoc ADCO —

Hinh 2.5: Thudt toan chuong trinh diéu khién
Chuang trinh bat dau bang viéc khai tao ngoai vi nhu
ADC, céng truyén théng dé giao tiép véi cac thiét bi ghép
noi. Sau khi da khdi tao, chuong trinh dgi ngudi st dung
an nGt TEST. Néu nut da dugc an thi yéu cau quét ma dinh
danh, néu quét ma thanh céng thi yéu cau ngusi dugc do
th&i vao may. Néu luu lugng khi chua da thi may sé khéng
do. Néu da du khi thi chuong trinh sé doc gia tri ADCO dé
tinh dau ra cGla cdm bién MQ3 theo céng thic (1) r6i hién
thi 1én LCD va gui t&i server luu trir dir liéu.
Hinh &nh thiét bi da ché tao nhu trén Hinh 2.6.

=%

Hinh 2.6: Hinh 3nh mé hinh thiét bi do ndng dé cén da ché tao

3. KET QUA THU NGHIEM

Thiét bi kiém chudn trong thirnghiém la may ALCOHOL
TESTER nhu trén Hinh 3.1a. May ki€ém chuan c6 dai do 0,00
~ 1,00 mg/L, &6 chinh xac + 10% F.S.

Khi may dugc khai déng can thdi gian la 10s dé gia
nhiét cho cdm bién, sau khi gia nhiét, nguai st dung an nat
TEST trén than may dé bt dau qua trinh do.

Y
-
a) - Thiét bi do kiém chudn

b) - Thiét bj do néng do sir dung MQ3 dé
duoc ché tao

Hinh 3.1: Céc thiét bi trong thi nghiém
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Sau khi an nat TEST, man hinh hién thong bao yéu cau
quét thé can cudc cong dan dé xac dinh danh tinh (Hinh
3.2a). Sau khi da quét ma may sé yéu cau théi, néu luu
lugng dudi muic 10 may sé yéu cau théi lai (Hinh 3.2b). Khi
Iuu lugng khi @0 méy sé do néng dé con va hién thi trén
man hinh LCD (Hinh 3.2¢), sau d6 gti dir liéu do dugc dén
may chu luu trlt (Hinh 3.2d).

THIET BI DO NONG DO CON

1D: 601086624746
KIN MOI THOI-> @

c) d)

Hinh 3.2: Thi nghiém tinh ndng cda thiét bi
Két qua thit nghiém do6 chinh xac cla thiét bi dugc
thuc hién véi nhiéu phép do va tinh sai s6 cda thiét bi so
vdi thiét bi kiém chudan. Sau khi thir nghiém thiét bi ché tao
¢4 sai $6 16n nhat so vai thiét bi kiém chuén 1a 5%.
Sai $8 nay c6 thé gidm di bang cac thuat toan bu nhiét
dé va d6 8m clia moi trudng cho cdm bién.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.61.

4, KET LUAN

Bai bao da nghién cutiu ché tao mét thiét bi do nong do
c6n st dung cdm bién ban dan MQ3, két hgp vai Arduino
Nano va cong nghé loT.
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b6 diéu khién phao ctu sinh diéu khién tir xa
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Truong Bai hoc Hang hai Viét Nam
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TOM TAT: Phao ctu sinh, con duoc goi 1a thiét bi
bdo vé su séng 1a mét cdng cu an toan quan trong
frén bat ky tau bién nao. Phuong phap clu sinh
théng thudng va phd bién nhat duoc van hanh tha
céng dé cuu ngudi khoi dudi nudc, tuy nhién phuong
phap nay gay rdi ro cho cd nan nhan va ngudi ciu
hé. Do dé, vdi su tro gip cla cdng nghé hién nay,
phao clu sinh théng minh da ra doi, theo dé nguadi
clu ho chi viéc diéu khién phao ctu sinh bang diéu
khién t xa. Tuy nhién, hé théng phao cltu sinh théng
minh hién c6 dugc cho la ndng va kho van hanh. Bai
bao tap trung vao viéc phat trién hé théng phao clu
sinh thdng minh trong viéc thiét ké bo diédu khién tu
s dung bd diéu khién PLC va truyén tin hiéu khéng
day qua song RF.

TU KHOA: Phao ciu sinh, U - Buoy, phao ctu sinh dién.

ABSTRACT: Life Buoy, also known as a life preserver,
is a crucial safety tool on board any marine ships. The
most common and conventional lifesaver is operated
manually to save people from drowning, yet this
method poses a risk for both the victim and rescuer.
Hence, with the help of current technology, a smart
lifebuoy has been developed, whereby the rescuer
just operates the lifebuoy using remote control.

KEYWORDS: Life-Buoy, U-Buoy, RC-Buoy, Electronic Buoy.

1. DAT VAN DE

Phao cuu sinh, phao tron, vong cdu sinh, banh vong
cdu sinh, vat bao quan hodac day ctu sinh, con dugc goi
la “vong kisby” hodc “phao perry’, c6 thé 1a phao cuu sinh
dugc thiét ké d€ ném cho mét ca nhan trong pham vi
nudc, dé cung cap stic ndi va ngan chét dudi. Mét s6 phao
ctiu sinh hién dai dugc trang bi mét hoac nhiéu dén kich
hoat bang nudc bién d€ hé trg ctru hd trong béng t8i. Phao
ctiu sinh thudng cé hinh nhan hodc hinh méng ngua va
6 mét dudng ndi cho phép nan nhan dugc kéo dén chd
ngudi ciiu hd khi dang & trén thuyén. Chidng dugc chd
bang tau va cling dugc dat bén canh céc ving nuéc cé do
sau hodc c6 kha nang khién ai d6 chét duéi. Ho thudng
bi thiét mang vi khéng cé phao ctu sinh c6 thé dan dén
t’ vong. Phao chr U ctiu dugc cad ngudi I6n va tré nho, si

dung dugc trong moi diéu kién séng. Tuy nhién, ngudi van
hanh phao hinh ch{r U phai c6 tam nhin gan vai nan nhan
dé c6 thé quan sat hanh trinh va diéu khién phao ctu sinh
di chuyén dung huéng. Véi diéu kién thai tiét xau trén bién
sé gay khé khan trong qua trinh tim ctu hg, cttu nan.

Trén thé gidi, c6 nhiéu cong trinh tap trung nghién ctu
hé théng phao ctu sinh diéu khién ti xa nhung dua trén
mot s6 thiét bi c6 san trén thi trudng. Mot s6 cong trinh da
thiét ké phao ctu sinh c6 thé diéu khién dugc. Tuy nhién,
hé théng phao nay chua tu déng tim dén vi tri ngudgi khi
gap nan.

Viét Nam moi nam c6 hon 2.000 ca duéi nudc & tré
em nhung hau qué nang né vé tinh mang va stic khoe con
Ngudi nén can co thiét bi ctu sinh théng minh va hién dai
la hét stic can thiét. Bén canh dé, nam 2020, tau Xin Hong
quéc tich Panama chg dat sét da bi chim gan dao Phu Quy
khién 15 ngudi mat tich. Nam 2021, mét cano chd 13 ngudi
& khu vuc clra Dai khién 13 ngudi tir vong. C6 mot cong
trinh ché tao phao cudu sinh théng minh diéu khién ti xa
nhung mdi diing & muc diéu khién bang tay va khéng tich
hgp cac chiic nang khéc, do dé chua dap (ing dugc day du
cac chic nang cla phao ctu sinh thong minh.

Vi vay, nhom tac gia tién hanh xay dung cau trdc phao
ctu sinh théng minh véi bo diéu khién PLC truyén nhan di
liéu tir xa v6i khoang cach 16n. Bong thai, hé théng con tu
tim dén vi tri ngudi bi nan khi dugc phét tin hiéu cu hoac
xac dinh tur hai d6 dién tur.

Bai bao dugc sap xép theo thi ty sau: Muc 2 trinh bay
téng quan hé théng ctu sinh. Muc 3 trinh bay cac budc
thiét k& phan ciing bé diéu khién phao. Muc 4 thuc hién
qua tinh tht nghiém hé théng ngoai thuc té va phan cudi
cung la két luan.

2. XAY DUNG CAU TRUC BO PIEU KHIEN PHAO
CUU SINH

2.1. Cau tric phao cttu sinh

Dé xay dung phao ctu sinh théng minh, nhom tac gia
tim hi€u cdu tao cac phao ctiu sinh théng thudng hién nay.

*Ring Buoy:

Phao ctu sinh va day phao 30 m ndi, bd phao ctu sinh
bén chic, dudng kinh 16n dugc phé chuan SOLAS/MCA.
Phao ctu sinh 1a moét loai phao ctu sinh dugc thiét ké dé
ném cho mét ngudi & dudi nudc nham tao luc néi va ngan
ngtia chét duéi [1]. Mot s6 phao cliu sinh hién dai dugc
trang bi mét hodc nhiéu dén kich hoat bang nuéc bién dé
hé trg cttu hd vao ban dém thé hién trén Hinh 2.1.
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Hinh 2.1: Phao cuu sinh vong

*U-Shaped Buoy:

Phao ctu sinh hinh chr U dung cho long chdo hodc
phao ctu sinh kiéu méng ngua, lam bang bot ethafoam
nd déo dugc boc PVC. Phao ctiu sinh phai & trén thanh vuc
dé c6 thé nhanh chéng ném cho ngusi bi rai xuéng nuée.
Pudng kinh ngoai - 520 mm, d6 day - 100 mm, dudng kinh
trong - 250 mm.

-« 5 £

Hinh 2.2: Phao ctu sinh hinh chit U

Thiét bi nay thudng dugc van chuyén bdng tau va
cling dugc dat bén canh céc viing nuéc cé d6 sau hoac co
kha nang lam chét dudi mét ngudi nao dé. Cé nhiéu loai
phao ctiu sinh mong ngua vai vat liéu khac nhau. Vé chat
lieu bén ngoai thudng cé chat liéu da PU, vai Oxford chéng
nugc... Con vé chat liéu bén trong thudng la x8p nhe dé
d3m bao d6 néi tét.

2.2. Cau tao phao ctiu sinh diéu khién tir xa

Téng khaéi lugng chiéc phao dang dao déng trén dudi
15 kg, dai 1,1 m, ngang 0,8 m vai van t6c di chuyén chiing
15 km/h. Khi th tai, phao c6 thé chiu dugc stic bam clia
3 ngudi dudi nudc va thiét bi diéu khién “bat séng” trong
ban kinh 500 m.

Hinh 2.3: Phao ctiu sinh diéu khién tirxa
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Phao ctu sinh trén Hinh 2.3 ¢6 cau tao nhu sau: “Phao
clu sinh diéu khién tir xa” c6 thiét ké kha don gian nhung
rat doc dao va hitu dung. Cau tao ctia phao gém: cac board
mach cua vi diéu khién tirxa, 6ng nhua, chan vit, pin, déng
co va cac mo-dun... Phao ¢ hinh dang chr U, nhg d6 ngudi
dudi nudc c6 thé dé dang bam vao phao.

Dudi su diéu khién ctia bd diéu khién tirxa 3 kénh, phao
sé di chuyén dén vi tri theo y mudn clia ngudi st dung nho
hai dd6ng ca manh dugc gan vai chan vit dai 60 mm & hai
dau ch(r U. Phao c6 thé lust nhanh trén mat nudc véi van
t6c 20 km/gid. Trong ban kinh 100 m quanh bo diéu khién,
phao c6 thé hoat déng nhanh nhay va linh hoat dudi nuéc.
Phao dugc ddy bang hai déng ca dién lai hai chan vit cha
déng dén ngudi bi nan va dua nan nhan vao bd. Thiét bi co
thé& van hanh trong diéu kién ngay va dém nhd trang bi céc
dén tin hiéu hé trg; c6 thé sac pin dé st dung nhiéu lan va
lién tuc trong diéu kién khac nghiét [3, 4].

3. XAY DUNG SO DO CAU TRUC BO DIEU KHIEN PHAO

3.1.So d6 téng quan hé théng

Trong phan nay, nhém tac gia tién hanh xay dung
cdu trac hé théng phao théng minh diéu khién ti xa va
tu doéng.

Nhom tac gia xay dung hé thong dua trén truyén nhan
song tU xa qua séng RF. Cau tric cda hé théng thé hién
nhu sau:

!
o

Hinh 3.1: So dé c4u trdc truyén diF liéu
Hinh 3.1 thé hién sg d6 truyén d liéu cta phao
gifta hé théng ch trén tau chi va tiing phao cuu sinh. Hé
théng c6 thé quan ly Ién t&i 200 phao clu sinh diéu khién
trong 1 khu vuc véi ban kinh 20 km. C4u tric dugc thé hién
nhu sau:

Trén tau chd c6 gan thiét bi truyén va nhan di liéu
thong qua séng RF. Hé théng nay dugc tich hgp trén hai
dé dién tir hoac thiét bi riéng. Tiép theo, khi phao ctiu sinh
dugc khai déng, toa dé vi tri, téc d6 phao tiéu dugc gui lién
tuc vé tram dat trén tau. Lac nay, dir liéu dugc hién thi trén
phan mém tich hap hodc trén hai d6 dién tir dé biét duoc
chinh xéc vi tri cla ngudi gap nan.

Trén phao ctiu sinh gébm b diéu khién PLC dé truyén
nhan dit liéu ti xa, qua dé diéu khién t6c d6 va hudng clia
phao tu dong. Hé théng GPS dinh vi phao tiéu va ngudi
gdp nan gui vé trung tam trén tau dé theo déi va dinh vi
dugc phuong hudng di chuyén. U-Buoy chia 2 pin, 2 bd
ddy, 2 dong c, 1 mach Tx Rx véi bd diéu khién tirxa 4 kénh
va Bo diéu khién t6c do dién tir (ESC). Sau khi bi ném xuéng
nudc, nhitng ngusi ctiu hd c6 thé diéu hudng U-Buoy bang
cach st dung bo diéu khién tir xa can diéu khién dugc két
nGi v&i mach Tx Rx gém 4 kénh v&i pham vi hoat déng co
dudng kinh 50 m va bang thong 433 Mhz. Mach Tx, Rx nay
yéu cau nguén dién 12 volt & 1,5 amp dugc cung cap bai
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pin LiPo 12 volt & 2.200 mAh c6 thé hoat déng téi 25 phut.

3.2. Co s& ly thuyét thiét ké phao cuu sinh

* |y thuyét co ca:

Khai niém nguyén tic dugc st dung la nguyén tac
Archimedes. Nguyén tac nay noi rdng, néu co thé bi ngap
mot phan hodc hoan toan trong chat 1dng thi né sé chiu
mot luc hudng 1én goi 1a luc ndi. 6 16n cda luc ndi nay
phai bang trong lugng clia chat 16ng c6 thé tich bang thé
tich ctia vat ran ngap hoan toan hodc moét phan trong chat
Idng. Do d6, vat thé khéng chim ciing nhu khéng hoan
toan ndi Ién trén muc chat 16ng.

*Pé xuat thiét ké:

Thiét ké phao ctru sinh RC dugc thuc hién theo yéu cau
clia SOLAS. Cong udc qudc té vé an toan sinh mang trén
bién (SOLAS) Ia moét hiép udc hang hai quéc té dat ra cac
tiéu chudn an toan téi thiéu trong viéc xay dung, trang bi
va van hanh tau buén. Céng udc yéu cau cac quéc gia ky
két treo c& dam bao rang cac tau dugc ho treo ¢ tuan tha.

*Tinh toan:

Pé tim khéi lugng ctia vat chim trong nudc ta cé
phuang trinh cho theo nguyén ly Archimedes, Khéi lugng
cla vat - Khéi lugng biéu kién cla vat = khéi lugng riéng
clia nudc bién * thé tich cla vat.

MM, = PXV (1)

Trong do:

- Khéi lugng vat M = khéi lugng ngudi (kg) + khéi
lugng phao = 75+20 = 95 kg;

- Khéi lugng biéu kién MApparent = khéi lugng ngudi
trong nudc (kg);

- Khéi lugng riéng clia nudc bién p = 1.025 kg/m?;

- Khéi lugng cdia vat.

3.3. Xay dung thuat toan truyén dit liéu

Nhém téc gié tién hanh xay dung thuat toan dé tha
nghiém qua trinh truyén va nhan du liéu nhu sau:

Thuc hién két noi
phao
Timer = 3 min

S S
KT két noi

b

Nhan dit liéu Tir tram

]

Piéu khién dong co
Téc dd va hudng

So sénh toa dd

b

Canh bao dén tram

Piéu khién déng co
Téc do va hudng

Hinh 3.2: Thut todn x& Iy di¥ liéu

Thuét toan Hinh 3.2 dugc moé ta nhu sau: Dau tién, khai
déng hé théng, chuong trinh sé khai dong dé két ndi vai
thiét bi trong 6 phut. Néu két néi khéng duoc sé bao cho
ngudi van hanh biét. Sau do, thiét bi sé nhan tin hiéu tu
tam trén tau dé€ khai dong va chay dén vi tri. Trén tau sé
nhan dugc hudng, toa do vi tri va téc dé clia thiét bi dé dua
vao thuat toan diéu khién. Néu c6 sai léch qua 16n sé canh
béo dén ngudi diéu khién.

3.3. L3p dat phan cliing hé théng

Nhom téac gia thiét ké va lap dat cac thiét bi véi nhau
nhu Hinh 3.3.

Hinh 3.3: Hé thong diéu khién cho phao ctu sinh

Trén Hinh 3.3 bao gém hé théng diéu khién cho phao
vGi bo diéu khién PLC ¢6 chic nang truyén va nhan di liéu
tu tram trén tau, thiét bi chuyén déi GPS bao gém ban tin
NMEA dé chuyén ddi va luu trong viing nhé cta PLC. Thiét
bi truyén s6ng LoraWan dé truyén nhan ti xa. Sau khi thiét
ké xong phan cting, nhom tién hanh th&r nghiém kha nang
truyén ti xa.

4. THU NGHIEM VA THAO LUAN

OPEN CPN la mét phan mém dinh vi va dinh tuyén
tau thay mién phi va ma nguén mé. N6 dugc thiét k& dé
cung cap cho ngudi dung cé mét cdng cu dinh vi, dinh
tuyén chinh xac va dang tin cay trén bién va trén dat lién.
OPEN CPN c6 thé dugc st dung trén nhiéu hé diéu hanh
khac nhau bao gém Windows, macOS... N6 cung cap cho
ngudi dung cac tinh ndng nhu hién thi ban dé dinh vi GPS
va AlIS dinh tuyén do khoang céch, téc dé va nhiéu tinh
nang khac.

Hinh 4.1: Hai dé dién tu
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4.1. Thir nghiém truyén tin hiéu tirxa
Nhom tién hanh thi nghiém thiét bi vsi khoang cach
tU xa trong khu vuc Hai Phong. Khodng cach la 3,55 hai ly.

Véi diéu kién cé mua to, anh hudng nhiéu cla thai tiét.

_L

Hinh 4.2: Thir nghiém khu vuc kénh Ha Nam
Nhom thi nghiém 4 théng s6 la toa do, toc do trang
thai két n6i va su ¢é clia hé thong. Két qua thu dugc trong

Bdng 4.1:
Béng 4.1. Toa dé phao tiéu gt
STT Piém | Lattitude Longitude
1 HP1 20°49.1484'N | 106°53.0364'E
2 HP2 20°49.0549'N | 106°52.1545'E
3 HP3 20°48.8495'N | 106°51.0103'E

Gia tri tra vé trong khoang trong khodng 1s nhu Bdng 4.2.
Tram thu thap dat trén mdy tinh trén tau nhan dugc
gia tri nhu Bdng 4.2. Nhu vay, hé théng dap ting dugc yéu

cau dé ra.
Bdng 4.2. Toa dé phao tiéu nhan
STT Piém | Lattitude Longitude
1 HP1 20°49.1484’'N | 106°53.0364'E
2 HP2 20°49.0549'N | 106°52.1545'E
3 HP3 20°48.8495’'N | 106°51.0103'E

Tiép theo, nhém tac giad thi nghiém truyén téc do di
chuyén cta hé théng va theo déi kha nang dap ting théng
tin ca bo diéu khién va két qua duoc trong Bdng 4.3.

T két qua trén, nhom tac gia nhan thay kha nang lam
viéc clia hé théng dat yéu cau trudc khi ti€n hanh ché tao

san pham.
Bdng 4.3. Toa dé phao tiéu nhan
STT Diém | Tocdé gui Téc dd nhan
1 HP1 2,1 knots 2,1 knots
2 HP2 3,2 knots 3,2 knots
3 HP3 4,2 knots 4,2 knots
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5. KET LUAN

Du an nay dugc thuc hién véiy tudng la giai phap hiéu
qua cho hoat déng ctru nan dudi nudc. Yéu cau nay dat
dugc bang cach cung cip phao diéu khién ti xa cé thé di
trong pham vi it nhat 100 m, d6ng thai xay dung dugc bd
diéu khién truyén dugc dir liéu tir xa va két néi dugc véi cac
phao ctiu sinh khac nhau. Hé théng dap ting dugc 90% so
véi thuc té.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Pai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.65.
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Nghién ctu, md phéng su thay doi du trit chan hoa tiéu UKC

clia tau theo van toc tau va su dao ddng muc nudc thiy triéu
theo thoi gian thuc trong ludng hang hai

® 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: Bai bao gidi thiéu téng quan phuong
phap xac dinh UKC toan phan cla tau theo tiéu
chuin PIANC vé&i day dd cac thanh phan du phong
gia tdng d6 sau bao gdbm hiéu Ung squat, d6 dan do
séng, do gid va lugng du trir UKC thuan. Nhém tac
gid da xay dung mo hinh tinh, 1ap trinh mé phodng
tht nghiém dé phan tich su thay déi du trit chan hoa
tiéu UKC cua fau theo van t6c tau va su dao déng
muc nudc thay triéu theo thoi gian thuc cho mé hinh
tau container SR18 khi hanh hai trén mot doan tuyén
lubng Hai Phong & cac finh hudng khac nhau. Tu &6,
dua ra cac phan tich va khuyén céo vé su thay déi gia
tri UKC dé lya chon gia tri pht hop, ndng cao hiéu
qud khai thac ludng va bdo dam an toan hang hai.

TU KHOA: Du trd d6 sau toan phan dudi day tau,
hiéu Ung tang mMan nudc do chuyén déng, dé dan
do gié va quay trd, d6 dan do séng, an toan hang hai.

ABSTRACT: This paper presents an overview of the
method for determining the Gross UKC according
to PIANC standards with full components including
squat effect, wave response, heel due to wind, and Net
UKC. The authors have built a computational model,
programmed an experimental simulation to analyze
the variation of Gross UKC according to the ship's
speed and the tidal water level in real fime for the SR18
ship container model when navigating on a section
of Hai Phong marine channel in different situations.
From there, provide analysis and recommmendations
on the vaiation of Gross UKC value when choosing
the appropriate value to improve the efficiency of
marine channel exploitation and maritime safety.

KEYWORDS: Gross under keel clearance, squat, heel,
wave response, maritime safety.

1. DAT VAN DE

Khi nghién ctu va xac dinh UKC, can udc gia tri UKC
toan phan (Gross UKC) dat trong moi quan hé véi cac
thong sé lién quan dén do sau cta luéng, bao gom: Du
phong su thay ddi/khéng xac dinh clla mén nudc tinh
(Static Draught Uncertanties); du phong su thay déi ty
trong nudc (Water Density); du phong su thay mén nudc
tau khi chuyén ddng/diing yén (Squat, Dynamic Trim); du
phong gia tang mdén nudc do tau nghiéng ngang béi gié

va quay tré (Dynamic Heel); du phong hiéu ing do séng
(Wave Response); gia tri UKC thuan (du phong ¢é dinh
chiéu sau dudi day tau theo thiét ké, dia chat day).

Trong cac phuong phap xac dinh UKC thudng dp dung
hién nay (s&f dung bang tra, cong thuc kinh nghiém, tiéu
chuén tinh toan), phuang phap tinh theo tiéu chudn PIANC
cho dé tin cay cao nhat do xét dén day di cac yéu té thanh
phan trong téng du trit UKC toan phan (GrossUKC). D€ ap
dung phuong phap nay, can thu thap day da cac thong s6
thiét ké tau va cac s6 liéu khac co lién quan.

2.PHUONG PHAP XAC DINH UKC THEO TIEU CHUAN
PIANC

Khi st dung céng thuc tinh theo tiéu chuédn, phan
biét rd thong s6 UKC toan phan (Gross UKC) va UKC thuan
(Net UKC), ngoai ra phai xét dén day du tinh chat “dong”
thé hién & cac théng s6 thanh phan: lugng thay d6i maén
nudc tinh, lugng thay d6i mén nudc tau gilta trang thai
chuyén déng va diing yén, lugng gia ting mén nuéc tau
do nghiéng ngang béi gié va diéu déng quay trd, gia tang
do sau do tac dong cua séng.

Cong thiic chung nhat khi uéc tinh gia tri UKC toan
phan theo tiéu chuin PIANC:

GrossUKC = Squat + Wave_Response + Heel + NetUKC (M

Trong dé: Squat - Gia tdng mdn nudc (d6 dan) cda tau
khi chuyén déng; Wave Response - Gia tang dé sau day tau
bdi dao dong do séng; Heel - Gia tang do sau day tau do
nghiéng ngang hoac diéu déng quay trd; NetUKC - Du trt
UKC thuan theo thiét k&, phu thudc dia chat day luong.

* Xdc dinh du phong dé ddn do tdng mén nudc khi
chuyén déng (Squat):

y PR, E,, (2)
‘Squal(m)72.4ﬂx m
Trong dé: V - Lugng gidn nudc cla tau; L - Chiéu dai
tau trén dudng mén nudc (m); T- MSn nudc tau (m); CB -Hé
s6 béo clia tau; F , - Hé s6 Froude d6 séau.
* Xdc dinh du phong gia tang dé sdu ddy tau béi dao
ddéng do séng (Wave Response):
Zimax = Zo + Zo (3)
Trong do: Z,, - Gia tang do sau do chuyén déng chdi
(pitch); Z, - Gia tdng do sau do chuyén dong ldc ngang
(roll).
* Xdc dinh du'phong dé nghiéng do gié va quay tré tau (Heel):
Zuy = Fi| S @

Trong do: F, - Hé s6 hinh dang clia day tau; B - Bé rong
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tau; @, - Tong géc nghiéng ngang do gié va quay trd tau.

* Xdc dinh du trir UKC thudn (NetUKC):

Du phong NetUKC ctia méi tau thudng dugc xac dinh
ngay tu giai doan thiét ké tau, la phan du trr bat budoc dam
bdo an toan cho tau khong bi cham day ludng khi chua xét
t&i cac tdc dong lam tau chim thém bdi sy gia tdng mdn
nudc Squat, gia tang do sau than tau do dao déng séng,
gia tang d6 sau than tau do nghiéng ngang béi gié va quay
trg tau. NetUKC dugc xac dinh tuy thudc chdng loai tau,
kich thudc tau, loai hang héa van chuyén, tac dong ctia moi
trudng, mat dé giao thong... Theo khuyén nghi ctia Uy ban
Qudc té ti€p nhan cac loai tau 1én (ICORELS - International
Commission for the Reception of Large Ships):

- Néu ludng cé dia chat day mém: NetUKC = 0,5m;

- Néu luéng c6 dia chat day cliing gay nguy hiém
cho tau: NetUKC = 1,0m.

3. LAP TRINH, TINH TOAN THU NGHIEM
Lap trinh bang ngdbn ng Matlab, nhap liéu s6 liéu dau
vao bang bang tinh Excel dé thuan tién trong viéc téng

hap, thong ké s6 liéu tinh toan.

SU dung mo hinh tau container SR18, luu théng trén
luéng hang hai Hai Phong (doan tuyén Lach Huyén).

Lua chon tinh huéng gia dinh:

-Tau chay & cac dai van téc khac nhau pht hop véi qui
dinh trong “Noi qui cdng bién Hai Phong” vé t6c dé 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).

- Tau chay trén doan luéng thang nén khéng xét dén
dé dan tau do quay trg;

-Tai méi van téc, lya chon cac muc nudce chay tau khac
nhau, vGi cac yéu té bat lgi:

+ Muc nudc triéu dang xudng;

+ C6 song tao ra bdi tau chuyén dong phia trudc
(luéng 1 chiéu);

+ C6 gi6 théi vudng gbc vGi man tau;

Cac théng s6 dau vao tinh toan dugc téng hap theo
Badng 3.1:

Bang 3.1. Théng sé dau vao tinh toan

STT Théng s6 | Gié tri STT Théng s6 | Gid tri
1 Luéng hang hai: Hai Phong m Sé liéu khéi tinh
1 Chiéu dai doan Lach Huyén (km) 17,7 1 Van téc tau Vs (knots) 8
2 Cao do déy (m) -7,2 2 Phuong vi tau Bs (d6) 90
3 Bé rong doan luéng (m) 160 3 Van téc gio thuc Vw (m/s) 7 (Cap 4)
5 T6c dod gidi han (knots) 10 4 Goc t6i clia hudng gidé Bwr (d6) 90
6 Ché d6 khai thac 1 chiéu 5 Chiéu cao séng Hs (m) 0,3
1} M6 hinh tau:
1 Tén mé hinh tau container SR18 (Son & Nomoto) 6 Chiéu cao tam nghiéng KM (m) 10,39
2 Luong gian nudc (m3) 21222 7 Chiéu cao tam néi KB (m) 4,62
3 Chiéu dai Lpp (m) 175 8 Chiéu cao trung tam GM (m) 0,3
4 Chiéu rong B (m) 24,5 9 Hé s6 béo CB 0,559
5 Mén nudc T (gita tau, m) 8,5 10 Trong tai toan phan (tan) 21755

Thdi gian va muc nudc chay tau lya chon theo 2 tinh huéng nhu trong Bdng 3.2:
Béng 3.2. Théng s6 thdi gian va muc nudc chay tau gia dinh

STT Théng s6 Gia tri
1 Tinh huéng gié dinh Tinh huéng 1 Tinh huéng 2
2 Muc nudc chay tau thai diém dau MNCT_1 (m) 3,00 3,80
3 Muic nudc chay tau thai diém cudi MNCT_2 (m) 2,00 2,80
4 Thdi diém tau xuat phat theo gia dinh 0h 00ph
Két qua tinh toan theo cac tinh huéng gia dinh:
3.1. Két qua tinh toan téng hop theo bang
Bang 3.3. Tinh todn chi tiét cic thanh phan du tri UKC toan phan (Gross UKC)
Tinh huéng 1 Tinh huéng 2
STT Théng s6 MNCT 2 MNCT 1 MNCT 2 MNCT 1
2,0m 3,0m 2,8m 3,8m
GrossUKC(t) = Squat(t)+Wave+Heel+NetUKC 1,66 1,62 1,63 1,60
1 NetUKC (m): UKC thuan 0,50 0,50 0,50 0,50
2 Squat (t): Do dén do thay ddi van toc va chiéu sau chay tau 0,35 0,31 0,32 0,28
Hé s6 Froud 0,43 0,41 0,42 0,40
V:Van téc tau (m/s) 4,12 4,12 412 4,12
H: Chiéu sau chay tau (m) 9,20 10,20 10,00 11,00
3 Wave Response: Do dén do séng doc/ngang than tau 0,60 0,60 0,60 0,60
Hs: Chiéu cao s6ng trong luéng (m) 0,30 0,30 0,30 0,30
Kiém tra theo géc nghiéng ngang va goc chui cuc dai 2,60 2,60 2,60 2,60
Kiém tra dy phong do ldc ngang khi g6¢c nghiéng ngang O =5"(m) 1,078 1,078 1,078 1,078
Kiém tra dy phong do chui khi géc chuiem= 1°d6 (m) 1,5225 1,5225 1,5225 1,5225
4 Heel: D6 dén do gié va quay tré 0,21 0,21 0,21 0,21
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Tinh huéng 1 Tinh huéng 2
STT Théng s6 MNCT 2 MNCT 1 MNCT 2 MNCT 1
2,0m 3,0m 2,8m 3,8m

Fk: Hé s6 hinh dang day tau 0,9 0,9 0,9 0,9
®wr: Téng géc nghiéng ngang cuc dai (d6) 1,10 1,10 1,10 1,170
Ow: Géc nghiéng ngang cuc dai do gié (don vi tinh rad, qui d6i vé do) 1,70 1,70 1,10 1,10
Mw: M&-men stic can do gié (kNm) 1233,9148 1233,9148 1233,9148 1233,9148
Iw: Cénh tay don (m) 12,62 12,62 12,62 12,62
KGm: Chiéu cao tdm bé mét chan gi6 tinh tir day tau (m) 16,9 16,9 16,9 16,9
T: M&n nudc tau (m) 8,5 8,5 8,5 8,5
Fwy: Luc tap trung clia gi6 trén man tau (kN) 97.8 97,8 97,8 97,8
pa: Ty trong khong khi (kg/m?) 1,25 1,25 1,25 1,25
Vwr: Van téc gié biéu kién (m/s) 7 7 7 7
Cwy: Hé s6 luc can cda gié 1,0906 1,0906 1,0906 1,0906
Owr: Goc kep gilia hudng téi clia gié biéu kién véi truc doc tau (0+90 do6) 920 90 90 920
n: Chi s6 clia cac hé s6 héi qui (n=1+3)
Cyn: 3 hé s6 hoi qui chinh Bang 4-5-6
Cynj: 5 hé s6 hoi qui thanh phan
X.: Khoang cach tir mdi tau t6i tam bé mat chan gio phia trudc tau, Lpp/2 (m) 87,5 87,5 87,5 87,5
A, Dién tich chan gié bén man tau tinh tir mat nudc (m?) 2928 2928 2928 2928
A, Dién tich chan gi6 phia trudc tau tinh tir mét nudc (m?) 600 600 600 600
Y=A, hoacY=A,
X: Trong tai toan phan cua tau (DWT) 21755 21755 21755 21755
a,B: Cac hé sé lua chon theo loai tau, trong tai X va dién tich chan gio Y
GM: Chiéu cao trung tam (m) 0,3 0,3 03 0,3
®.: Goc nghiéng ngang do quay trd tau (d6) 0 0 0 0

Béng 3.4. Xac dinh hé s6'can gié cdc mat phia truéc va ngang than tau

. Hé sé dién tich can phia trugc tau Hé sé dién tich cdn ngang man tau
poaiitay (trong tai toan phan) A Ay
a B a B
Container ship DWT 1,369 0,609 2,614 0,703
Béng 3.5. Xac dinh cac hé sé6 héi qui chinh cua luc tic dung do gié
Heé 56 chinh Gid tri Co C,., . C, C
a1 1,0853 0,509 4,904 0 0 0,022
2 0,0053 0,0208 023 0,075 0 0
Cy3 0,0053 -0,357 0,943 0 0,0381 0
Béng 3.6. Xac dinh cac hé sé6 héi qui thanh phan cua luc tic dung do gié
5 hé s6 hoi qui thanh phén: C,  véij=0+4
HéséC,
cVnﬂ cVn‘ cVnZ cvn! chM
Cylj 0,509 4,904 0 0 0,022
Cy2j 0,0208 0,23 -0,075 0 0
Cy3j -0,357 0,943 0 0,0381 0

3.2. Két qua mé phéng
* Tinh huéng théng thudng: Mé phdng khi tau dang
chuyén déng trén luéng:

Hinh 3.1: Mé phéng chuyén déng tau trén ludng va gia tri UKC theo
thoi gian thuc

1) Chuyén ddng tau trén ludng theo thdi gian thuc:
Chuyén dong tau doc theo tim luéng vai van téc va phucng
vi cho truéc. B8i tugng hién thi: Truc hoanh la thong sé bé
rong (B), truc tung la théng sé chiéu dai (L), bién ludng, tim
luéng, hinh dang tau, vi tri tau;

2) Clra s6 triéu theo thsi gian thuc: Dao déng muc
nudc thuy triéu trong thai gian tau hanh trinh. Déi tuong
hién thi: Truc hoanh la thai gian (gi®), truc tung la cao do
muc nudc chay tau (MNCT), MNCT tuong Ung vdi vi tri tau
theo thai gian thuc, dudng ddy ludng tuong ting cao trinh
day luéng.

3) Mat cit ngang lubng (MCN): Du béo su thay déi gia
tri Gross-UKC theo thdi gian thuc. B6i tugng hién thi: Truc
hoanh la théng s6 bé réng (B), truc tung la cao d6 muc
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nudc chay tau (MNCT), MNCT ban dau, MNCT tuang tng
V@i vi tri tau theo thai gian thuc, hinh dang mat cat ngang
than tau (MCN) theo kich thudc that, hinh dang day tau
sau khi cong thém du phong Gross UKC, dudng day lubng
tuong Ung cao trinh day luong;

4) Kiém tra chiéu sau luéng theo Gross-UKC va cao do
dudng triéu thuc: Kiém tra phan du trir chiéu sau day con
lai d€ du bao kha nang tau cham luéng sau khi da tinh ca
gia tri du bdo Gross-UKC theo thai gian thuc. Déi tuong
hién thi: Truc hoanh Ia thai gian (gi®), truc tung la cao do
muc nudc chay tau (MNCT), MNCT tuang Ung véi vi tri tau
theo thai gian thuc, dudng day luéng tuong Uing cao trinh
day luéng, du bao su thay déi clia diém sau nhat cda day
tau (sau khi cong thém du phong Gross UKC), dudng day
luéng tuong tng cao trinh day luéng;

*Tinh huéng 1: MNCT dang ha tcr3,00 m vé 2,00 m, tdu bj thiéu
durtrir UKC toan phdn tai thoi diém 0,45h (tuong duong 0h27):

Hinh 3.2: Mé phéng chuyén déng tau Iué’ng'vé gia trj UKC theo thoi
gian thuc trong tinh huéng 1
*Tinh huéng 2: Lua chon lai MNCT, dao ddng tir 3,80 m
vé 2,80 m, tau du du trir UKC toan phdn trong suét hanh trinh
trén doan tuyén luéng:

Hinh 3.3: Mé phdng chuyén déng tau ludng va gia trj UKC theo thoi
gian thuc trong tinh huéng 2

4. PHAN TiCH KET QUA TiNH TOAN VA MO PHONG
THU NGHIEM

Phan tich két qua tinh toan trong cac Bdng 3.3, 3.4, 3.5,
3.6 va két qua mé phong cho thay:

- Gid tri UKC toan phan thay dé&i khi van téc chay tau va
muc nudc chay tau thay déi do hé s6 Froud thay déi trong
moi quan hé tuong quan gilfa van téc chay tau va chiéu
sau chay tau;

- Gia tri UKC toan phan thay déi khi thay d&i chiéu cao
song trén luéng (song do tau khac tao ra);

- Gia tri UKC toan phan thay déi khi thay déi van téc
gi6 va hudng dén cda gio;

- S dung hinh anh m6 phong cho phép quan sat truc
quan méi tuang quan gilia su thay déi MNCT va UKC trén
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toan tuyén hanh trinh cla tau, tr d6 cho phép lua chon
MNCT t6i uu dé tau da du tri UKC toan phan trong sudt
hanh trinh.

5. KET LUAN, KHUYEN NGHI

Bai bao gidi thiéu t6ng quan phucng phéap xéac dinh
UKC toan phan theo tiéu chudn PIANC véi ddy d0 cac
thanh phan du phong gia tang d6 sau. Nném nghién ctu
da xay dung mo hinh tinh, 1ap trinh mo6 phong thir nghiém
dé phan tich su thay d6i du trit chan hoa tiéu UKC cla tau
theo van toc tau va su dao dong muc nudc thay triéu theo
thai gian thuc. Trong phan tinh toan thi nghiém, nhom
nghién ctu da sir dung moé hinh tau container SR18 khi
hanh hai trén mot doan tuyén ludng Hai Phong & céc tinh
huéng khac nhau. Dya trén két qua tinh toan va mé phong,
nhom nghién cu da dua ra cac phan tich va khuyén céo
vé sy thay déi gia tri UKC khi lua chon gid tri phu hgp dé
nang cao hiéu qua khai thac luéng va bao dam an toan
hang hai.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.77.
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TOM TAT: Hé théng bao hiéu trén lubng hang hai
Ia hé théng gém tat cad cac cong trinh va thiét bj tro
gilp cho tau bé di lai trén bién, thiét bi &6 cé thé nhin
thdy nho anh sdng, mau sic hay phat ra am thanh,
tin hiéu vé tuyén dé cho ngudi di bién nhan biét ré
rang ca ban ngay va ban dém, trong moi diéu kién
thoi 1iét khac nhau ddm bdo an toan cho ngudi va tai
sdn, giup cho viéc van hanh cla tau dugc dé dang va
nhanh choéng. Vi tri va dac tinh cla bao hiéu cé thé
chi ra cac gidi han ludng hang hai, cac chudng ngai
vat hay mdi nguy hiém d6i vai hang hai dé hang hai
an toan, do dé viéc duy tri hoat déng cla bao hiéu
hang hai la nhiém vu vé cung quan trong cla hoat
déng bdo ddm an toan hang hai.

TU KHOA: Hé théng bao hiéu hang hai, giam sat va
qudn ly, bdo ddm an toan hang hai, lubng hang hai.

ABSTRACT: The signals system on the navigational
channel is a system consisting of all structures and
aids for ships tfo navigate at sea and such equipment
can be seen by light, color or emit sound, radio
signals to let seafarers clearly recognize both day
and night, in all different weather conditions to
ensure the safety of people and property, making
the operation of the ship easier and faster than. The
location and characteristics of the signal may indicate
the limitations of navigation, obstacles or hazards to
navigation for safe navigation, so the maintenance
of the navigational signal is an essential service of
maritime safety activities.

KEYWORDS: Navigational signals system, monitoring
and management, maritime safety service, navigation
channel.

1. DAT VAN DE

Hién nay & Viét Nam, viéc qudn ly va van hanh hé
thong bao hiéu trén cac tuyén luéng hang hai van mang
tinh tha cdng. M6i khu vuc quan ly phai co mét tram vaéi s6
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sat va quan ly hé thong béo hiéu

lugng cdng nhan nhat dinh dé thuc hién viéc giam sat hoat
dong clia bdo hiéu hang hai. Gidm sét vi tri va nang luong
cla hé théng bao hiéu hang hai bang viéc chay tau va
dung dinh vi kiém tra toa do, dung may do dién ap; giam
sat tinh trang hoat dong ban dém bang 6ng nhom... Cac
cong viéc nay doi héi phai cé kinh nghiém vi ban dém cé
rat nhiéu cac nguén sang khac nhau phat ra nhu dén trén
cang, trén tau, dén trén ludi ca... nén dé gay ra sy nham
lan. Chinh vi vay, viéc giam sat va quan ly hé théng bao
hiéu hang hai trén cac tuyén luéng hang hai con nhiéu han
ché, nén nhiéu su c6 chua dugc xu ly kip thai va thudng
khong xac dinh dugc nguyén nhan gay ra cac su c6 vé bao
hiéu hang hai.

2. THUC TRANG VAN DE GIAM SAT VA QUAN LY HE
THONG BAO HIEU TREN CAC TUYEN LUONG HANG HAI

2.1.Céng tac giam sat va quan ly hé théng bao hiéu
hang hai trén thé gigi va trong khu vuc

V& cong tac giam sat quan ly chung, T8 chic Bao hiéu
hang hai quéc té IALA da cong b6 cac khuyén céo, hudng
dan va sdp téi la cac tieu chudn quén ly hiéu qué hoat dong
cla bao hiéu hang hai nham dam bao phu hgp va théng
nhat xu hudng cdng nghé hé thong trén thé gidi. Dua trén
cac tiéu chudn ctia IALA, cac nudc tién tién trén thé gidi da
trién khai cong tac hién dai héa hé théng bao hiéu hang
hai duva trén cac cong nghé méi nhu AlS, GSM va vé tinh, tu
déng héa dam bao hé théng hoat dong 6n dinh va théng
nhét véi tiéu chudn chung clia nganh, ting cudng céng
tac an toan hang hai va bdo vé maéi trusng bién.

Mé hinh hé théng gidi phap quan ly cu thé clia mot s
nudc va té chiic trong khu vuc:

* Malaysia:

Da thiét 1ap hoan chinh hé théng giam sat va quan
ly hé théng bao hiéu hang hai ky thuat s6 bang cac giai
phap phan mém va phan cting tich hgp hé théng giam sat
bdo hiéu hang hai tir xa cong nghé AlS. Hé théng gidm sat
quan ly bdo hiéu hang hai stt dung phan mém nén tang
Web quan ly tich hgp hai d6 dién ti ENC. Hé théng quan
ly dua trén cac khuyén cao va huéng dan cuta IALA vé bao
hiéu hang hai, dac biét la chi s6 kha dung clia hé théng
bao hiéu hang hai.

Cac thong s6 hé théng quan ly bao gom:

- Thong s6 va dac tinh “tinh” bao hiéu hang hai: Vi tri
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mac dinh, tén bdo hiéu, dac tinh ban ngay...;
- Théng s6 va dac tinh “dong” bao hiéu hang hai (do

hé théng AlS truyén vé trung tam): Vi tri hién tai, thong s6

dién ap, dong nap, théng sé hoat ddng ctia dén, thong tin

khi tugng thuy van thai gian thuc (gi6, dong chay...);

- Cong tac quan ly van hanh, bao tri, stia chira.

v spueseas Cre vaa, U vasu

Image courtesy Jabatan Laut Malaysia

ine.govmy | Hjlm

Hinh 2.1: Giao dién hién thi cta hé théng giam sat tai Malaysia

* Cang Fremantle - Uc:

Hé théng giam sat va quan ly bao hiéu hang hai Navaid
clia cang Fremantle - Uc quan ly hoan toan bang gidi phap
phan mém nén tang Web va cdng nghé giam sét hé théng
bdo hiéu hang hai tir xa GSM. Hé théng da s6 hoa hoan
toan cong tac quan ly van hanh bao hiéu, co s& di liéu.
Thong s6 ky thuat ctia hé thong bao hiéu hang hai dugc
cap nhat tu déng lién tuc qua cdm bién truyén vé trung
tadm bang giao thiic GSM hé trg ngudi van hanh ndm bat
kip thai tinh hinh hoat déng va cé nhiing bién phéap khac
phuc su ¢é xay ra nhanh chéng va hiéu qua. D liéu béo
cdo duy tu bdo dudng, bao cao su cé dugc ngudi van hanh
cap nhatlén hé thong bang hinh anh va email... Chis6 kha
dung cuta bdo hiéu dugc tu déng téng hgp theo quy trinh
quan ly ctia hé théng.

Cac théng s6 hé théng quan ly bao gém:

- Théng sé va dac tinh “tinh” bao hiéu hang hai: Vi tri
mac dinh, tén bdo hiéu, dac tinh ban ngay...;

-Théng sé va dac tinh “d6ng” bdo hiéu hang hai (do hé
théng GSM truyén vé trung tam): Vi tri hién tai, théng s6
dién ap, dong nap, thong sé hoat dong clia dén bao hiéu
hang hai;

- Cong tac quan ly van hanh, bao tri, bdo cdo sy c6 dét xuat.

- Két ludn: Pa sé giai phap cla cac nudc tién tién trén
thé gidi déu tu dong héa toan bd hé théng giam sat bao
hiéu hang hai bang céng nghé AIS, GSM va théng qua
chuong trinh phan mém chay trén nén Web hodc may chu
dé quén ly hé théng bao hiéu.

Tat ca théng s6 dugc quan ly theo khuyén cao, huéng
dan ctia IALA bao gém:

- Théng s6 va dac tinh bao hiéu hang hai (bao gém
théng sé “tinh” va “déng”);

-Thong tin quan ly van hanh béo hiéu theo thai gian.

* Hién trang vdn dé gidm sdt va quan ly hé théng bdo
hiéu trén cdc tuyén luéng hang hai cia hai Téng céng ty Béo
dam an toan hang hai mién Bdc va mién Nam quan ly:

Cong tac giam sat quan ly hé théng bao hiéu hang hai
dugc thuc hién bang cac nhan luc dinh bién tai cac tram
quan ly dén bién va luéng hang hai, théng tin dugc bao
cdo thudng xuyén vé van phong cla cac don vi bdo dam
an toan hang hai va cac téng céng ty theo quy dinh bang
giao thuic cong van, dién bao va thu dién t. Van phong
cacTéng cong ty quan ly luu tri di liéu hé théng bao hiéu
hang hai bang hé théng van ban, tap tin Word, Excel theo
qui dinh.

TU ndm 2007 dén nay, ca hai téng cong ty da s6 hoa
va da san xuat thanh cong hé théng hai d6 dién ta ENC
cho hau hét cac tuyén luéng hang hai, lam ban d6 nén
cho hé théng quan ly bao hiéu AIS cta hai téng cong ty,
hé théng VTS clia cac co quan cang vu hang hai va thiét
bi ho trg hoa tiéu cam tay clia cac cong ty hoa tiéu hang
hai trong khu vuc. Déng thai, cd hai tdng cong ty cling da
trang bi bao hiéu hang hai AlS “thuc” cho cac vi tri quan
trong, tram khi tugng thuy van chuyén nganh khu vuc cac
lubng hang hai nhu Hai Phong, Ba Nang, Ving Tau - Sai
Gon, Ving Tau - Thi Vai va Soai Rap... Thong bao hang hai
va ban cap nhat hai d6 da duoc s6 héa dua lén cdng théng
tin dién tl cda cac Téng cdng ty nhdm cung cap rong rai
cho cac bén lién quan.

Tuy nhién, cac hé thong trén hoat dong déc lap, chua
c6 giai phap két néi toan dién do dé chua nang cao dugc
hiéu qua khai thac.

2.2. So sanh danh gia thuc trang co sé& ha tang hé
théng gidm sat va quan ly bao hiéu hang hai cta Viét
Nam v@éi cac nudc tién tién trén thé gigi

STT Viét Nam

M6 hinh cac nuéc tién tién

1 Céng tac quan ly

dién tdr khac.

- Cong tac quan ly hé théng bao hiéu hang hai cha yéu dugc
thuc hién qua cac chuyén kiém tra téng quan dinh ky bing
mat thudng, xem xét cac théng s6 ky thuat va su c6 dugc bao
cdo vé van phong bang van ban, email va cac phuong tién

-Quy trinh quan ly chat lugng dua theo khuyén cao va Huéng
dan clia IALA va cic Quy chudn tiéu chudn ctia Viét Nam.

- Quan ly van hanh hé théng bao hiéu hang hai bang hé
thong giam sat tur xa truc tuyén va cac bao cdo tur cac don
vi cd quan lién quan qua nén tang dich vu tryc tuyén nhu
Web, SMS...; kiém tra téng quan dét suat. Cac théong s6 dugc
cap nhat 1én hé thong bang cac phuong tién dién ti nhu hé
thong AlS, GSM, email, dién thoai di dong...

- Quy trinh quan ly chat lugng dua theo khuyén cao va
Hudéng dan cua IALA.

dién tir Excel va hé so van ban luu tri.

hau hét tuyén luéng hang hai.

-Hé casg ditliéu da dugc s6 hda mét phan qua hé théng file

- Hé co s6 dir liéu dugc s6 héa toan dién qua cong nghé
GIS va hai d6 dién tir ENC, luu trit st dung nén tang cg sG

- Da xay dung hoan chinh hé théng Hai do6 dién tir ENC cho | d{ liéu dién tar SQL trén may chl hodc dich vu dam may

luu trr.
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STT Viét Nam Mb hinh cac nudc tién tién

2 Panh gia chung

- Coéng tac quan ly hé théng bao hiéu hang haichtyéu dugc| - Ty ddng hda toan bd hé thong bao hiéu hang hai phuc
thuc hién bang phuong phap thi cong ton nhiéu thai gian [ vu cdng tac quan ly hé thdng tin cdy, nhanh chong theo
cdng suc va chi phi. c6ng nghé 4.0 va tiéu chuan IALA.

3. DE XUAT GIAI PHAP NANG CAO HIEU QUA GIAM SAT VA QUAN LY HE THONG BAO HIEU TREN CAC TUYEN LUONG
HANG HAI

3.1. M ta giai phap

Hé thong giam sat va quan ly du kién xay dung sé bao gdom cac hang muc céng viéc nhu sau:

- Hién thi thong s6 bao hiéu hang hai va luéng hang hai, bao gém: Théng tin téng quan, vi tri, tinh trang hoat déng, dac
tinh bao hiéu hang hai trén thong s6 ludng hang hai, théng bao hang hai va cac van ban phap ly lién quan.

- Quan ly thu thap luu tri théng tin hé théng co s& di liéu bao hiéu hang hai va luéng hang hai, cac quy trinh theo qui
dinh clia cdc Téng cong ty Bdo dadm an toan hang hai va Nha nudc.

-Thong ké truy xuat dit liéu théng s6 quan ly bdo hiéu hang hai va lubng hang hai theo yéu cau, hé trg cong tac quan ly
cho cac van phong clia hai Téng cong ty Bdo dam an toan hang hai mién Bic va mién Nam va cac don vi bado dam an toan
hang hai.

EENEN

TRAM TRIEU KY

M6 hinhténg quan

Hinh 3.1: So dé tong quan hé théng gidm sat va quan Iy bao hiéu hang hai

3.2. Dé xuat gidi phap

Dua trén viéc phan tich so lugc hién trang va cac khuyén cao cla IALA, dé xuat giai phap xay dung du an thi nghiém
chuyén d8i s6 phuc vu quan ly hé théng bao hiéu hang hai clia ca hai Téng cong ty Bdo dam an toan hang hai mién Bac va
mién Nam nhu sau:

*Téng quan:

- Xay dung pham vi cong viéc (yéu cau ky thuat) cho giai phap cong nghé dua trén céc yéu cau chung nhu sau:

+ St dung Ung dung trén nén tang dich vu Web 2.0, st dung chuan Unicode, hién thi va tuang thich da phuaong tién
(may tinh, dién thoai théng minh...) va cac hé diéu hanh phé bién;

+Trung tam quan ly hé théng bao gém hé théng may cht va thiét bi hién thi sé dugc dat tai cdc phong an toan hang
hai tuong thich véi hé thdng mang va hién thi sdn cé va sdp dugc dau tu theo du én cla hai téng cong ty, dam bao hoat
doéng én dinh va lién tug;

+ Bén dé nén tich hgp Openstreetmap, Google Map va tich hgp dugc véi hai dé dién ti do cac téng cong ty san xuéat
va quan ly.

+ Giai phap phan mém quan ly hé théng thong tin bao hiéu hang hai dugc dinh hudng theo mé hinh hang hai dién
tlr cGa IALA va hé théng thong tin dia ly GIS, bao gém cong tac quan ly tai san, quan ly chat luong, co s& dit liéu tap trung
va quan ly theo qui dinh. Giai phap dam bao phai dap Ung dugc cac yéu cdu quan ly theo tiéu chuan Viét Nam vé yéu ciu
chat lugng dich vu.

+ Giai phap c6 chiic nang phan quyén theo tiing cdp quan ly va cdp van hanh tai van phong va tai hién trudng, c6 chic
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nang théng ké co s& di liéu theo yéu cau cu thé va xuat
cac tap tin van ban bao cdo.

Hinh 3.2: Giao dién hién thi thong tin hé théng bao hiéu hang hai
+ Gidi phap c6 kha ndang mé& rong két néi cac hé théng
céng nghé hién dang van hanh va sdp dau tu do cac téng
cdng ty quan ly.
+ Giai phap phai ddm bao ché dd bdo mat, phong
chéng virus va dam bao an ninh mang theo qui dinh.

Hinh 3.3: Giao dién di liéu cda hé théng bao hiéu hang hai

*T6 chuc thuc hién:

- T6 chuic cdc nhém nghién cudu chi tiét ndi dung va
quan ly dy &n dua trén ngudn luc san co ti cac phong, ban
chuyén mén nhu Phong An toan hang hai, Phong Ky thuat
- K& hoach, Phong Ky thuat va ti cac don vi bao dam an
toan hang hai;

- T8 chuc khdo sat, danh gia tinh hinh hién trang chi
tiét dua trén qui trinh quan ly hién tai clia cac téng céng ty,
tai cdc don vi bdo ddm an toan hang hai;

- Xay dung pham vi céng viéc chi tiét cho giai phap
dua trén bang bao cdo danh gia va ki€n nghi dé xuat duoc
ban lanh dao phé duyét;

- Do pham vi c6ng viéc bao gébm chuyén déi s6 céng
tac quan ly cho hé théng bao hiéu hang hai (bao gom den
bién va phao tiéu bao hiéu hang hai) va luéng hang hai tao
nén khéi lugng cong viéc nhiéu. Vi thé, ki€n nghi thuc hién
du &n phan ky theo 2 giai doan dé dam béo chi phi, hiéu
qua va thai gian nhu sau:

+ Giai doan 1: Xay dung dy an cho hang muc quan ly
théng tin dén bién, lubng hang hai va phao tiéu bao hiéu.
Thai gian du kién: 2 nam;

+ Giai doan 2: Xay dung du an cho hang muc két néi
cac hé théng giam sat tir xa bao hiéu hang hai va cac hé
thong hé trg hang hai nhu tram khi tugng thay vén tu
dong chuyén dung... Thai gian du kién: 3 nam.

- Dua trén pham vi cong viéc dugc phé duyét, tién
hanh tim kiém lua chon don vi lap trinh tai Viét Nam dap
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Ung dugc cac yéu cau ky thuat da dé ra. Cac nhém thuc
hién sé phéi hgp, hé trg va gidm sat don vi lap trinh tling
hang muc trong pham vi céng viéc theo titnhg mé-dun va
tiing budc danh gia, sta 16i va hoan thién san pham;

-T6 chuc ldy y ki€n t6ng thé rong rai va trién khai thu
nghiém tai mot s6 khu vuc cu thé, tiép tuc chinh sira va
hoan thién theo yéu cau thuc té&;

- Hoan thién du an va t6 chuc dao tao, dé ra cac kién
nghi tiép tuc ndng cap cho cac giai doan sau.

4, KET LUAN

- Néu tht nghiém thanh céng va dua vao trién khai,
hé théng dugc dau tu nhu trén tiém can trinh dé quan ly
hé théng bao hiéu hang hai tién tién trén thé gidi theo xu
thé céng nghé 4.0, ting cudng hiéu qua giam sat lién tuc
hé théng bao hiéu hang hai qua hé thong cdng nghé mdéi.

- Quan ly tap trung hé théng quan ly bao hiéu hang
hai, bao gom thong s6 hoat déng va tinh hinh quan ly van
hanh, giam thai gian va chi phi théng ké bao cao thudng
xuyén hang nam; nhanh chéng dua ra théng tin xt ly cac
trudng hop khan cdp nhu su ¢6 hu héng, sét danh... dé
gidm thiéu thdi gian va chi phi xt ly.

- H6 trg nhanh chong cho cac don vi ¢6 lién quan nhu
cang vu hang hai, Cuc Hang hai Viét Nam...; ho trg cac tau
thuyén xung quanh khu vuc va cac bén lién quan thong tin
hoat déng dén bién truc tuyén va nhanh chéng.

L&i cam on: Nghién ctu nay dugc tai trg bai Trudng
Pai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.81.
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Nghién clu cdi thién hiéu suat khai thdc nhém can truc bo
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tai cac cang bién container cla Viét Nam
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TOM TAT: Bai bao phan tich vé& hiéu sut khai thac
nhém can truc bo va méi quan hé véi hoat déng quan
ly khai thac thiét bi xép da, co gidi tai cac cang bién (CB)
container cla Viét Nam. K&t qua nghién ctu nham lam
ré thuc trang quan ly khai thac thiét bi xép dé, co gidi
cla CB container cla Viét Nam, la co s& nham dé xuat
cac gidi phap nang cao hiéu suat khai thac nhém can
truc bo tai cadc CB container cda Viét Nam.

TU KHOA: Quan ly khai thac, cang bién container,
thiét bi xép d& co gidi, can truc bo.

ABSTRACT: This article presents an analysis of
the operational efficiency of quay cranes and their
correlation with the management of container handling
equipment at Vietnamese container ports. The study
seeks to provide a comprehensive understanding of
the current state of container handling equipment
management at container ports in Vietnam, with the
ultimate objective of proposing effective strategies to
enhance the performance of quay crane operations
in this context.

KEYWORDS: Operation management, container
terminals, cargo handling equipment, quay crane.

1.DAT VAN BE

Quan ly nguén luc thiét bi xép d& ca gidi (TBXDCG) clia
CB nham chuan bi TBXDCG sén sang phuc vu sén xudt. Tuyén
tién phuong la tuyén xép d& quan trong nhat cta CB, moi
hoat déng xép d& déu phai tap trung cung Ung theo nhu
cau, kha nang cua thiét bi tuyén tién phuang nham muc dich
gidi phong tau nhanh, tang lugng tau vao cang, tang hiéu
qua st dung cang va gidm chi phi cho cac hang tau.

Coéng trinh nghién ctiu clia nhoén tac gid Jung-Hyun Jo
va Sihyun Kim [6] da nghién ctiu gia thiét va dé xuat cac chi
s6 vé hiéu suat ctia moét loai TBXDCG la can truc bd. Can truc
ba la thiét bi xép d& hang héa dat tién, quan trong nhat va
la diém nghén 16n han ché dén hiéu qua lam viéc clia toan
b6 bén cang, dugc cac nha quan ly bén cang ngay cang
chd trong dé nang cao hiéu qua hoat ddng. Thai gian tau
cap cau bén tai khu tién phuong (waterside area) dé lam
hang phai cang ngan cang tét, la yéu t6 quan trong nhat co
thé dat dugc nhd qua trinh xép/d& hang trén tau dugc thuc
hién nhanh chéng [3].

Vi vdy, nghién ctu hiéu suat khai thac nhém can truc
b& va méi quan hé véi hoat dong quan ly khai thac thiét bi
x€p dé, ca gidi tai cac CB container la hét stic quan trong va
c6y nghia trong viéc cai thién hiéu suat khai thac nhém can
truc bd noi riéng va hiéu suat khai thac cta CB container
noi chung.

2. HIEU SUAT CAN TRUC BO TRONG HOAT DONG
KHAI THAC TAI CB CONTAINER

Cac hé théng xtr ly trong cac CB container bao gém hé
théng xép d& cau tau, hé théng van tai va hé théng kho
bai [9].

Hinh 2.1: Hé théng TBXDCG theo khu vuc khai thac cia CB
container

Cantruccautau (hay cantrucbg) dugcsitdung tai cau tau
clia CB container dung dé x&p container lén va dé container
ra khoi tau container. Truéc khi dén, mdi tau container sé gui
ké hoach xép d& ciia minh dén bén container [5].

Can truc bd phé bién nhat la can truc gian, can truc
chan dé (Can truc STS/QC). Can truc STS/QC tai céc bén
container la mét can truc gan trén ray [4]. Ngoai ra, khu vuc
cau tau con co can truc di dong. Thiét bi mang hang cla
can truc bd dung dé xép d& container dugc goi la khung
can truc container.

Cac hoat dong xép dé, ca gidi container tai khu vuc cau
tau gém: (1) D& hang bang can truc cau tau; (2) Xép hang
bang can truc cau tau; (3) Pdo chuyén trong cung mét
khoang hang; (4) D& d€ dao chuyén tir khoang nay sang
khoang khac; (5) Xép dé dao chuyén ti khoang nay sang
khoang khac; (6) Xép d& lén/xudng sa lan [2].

Hiéu suat thiét bi toan phan OEE dé€ danh gié hiéu suat
khai thac ctia nhédm can truc b la mét chi sé do ludng dugc
st dung trong TPM dé chi ra muic d6 hoat dong hiéu qua
clia may moc [7]. OEE phu thuéc 3 chi tiéu: Muc d6 san
sang, Hiéu suat va Chat lugng [1].

- MUc d6 san sang - A: Su so sanh gilra thai gian ma may
thuc su tao ra san pham vdai thai gian hoat dong tiém nang.

- Hiéu sudt - P: Su so sanh giira dau ra thuc té véi nhiing
gi ma may c6 thé sdn xudt ra trong cling thai gian.

- Chét lugng - Q: Su so sanh gilia s6 lugng san pham
dap Ung yéu cau va cac chi tiéu ky thuat ctia khach hang vai
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6 lugng san pham dugc san xuat.

Viéc ap dung chi sé Hiéu suat thiét bi toan phan cho
can truc b& sé boc tach, don gian héa moét su lién quan
phtic tap gitta cac yéu t6 tac ddong dén hiéu suat toan phan
clia ting can truc bd cling nhu nhém can truc bs. DE c6 thé
duy tri Hiéu suat thiét bi toan phan, nang cao hiéu qua hoat
doéng cta can truc bd can ¢o su chi dao ti cap lanh dao CB
dén lanh dao thudc cac bo phan quan ly va cé nhan co lién
quan dé xuat giai phap khac phuc kip thai nhiing nguyén
nhan thudc vé timg bo phan trong qua trinh khai thac.

3. PHAN TicCH THUC TRANG HIEU SUAT KHAI THAC
NHOM CAN TRUC BO THONG QUA CHi SO HIEU SUAT
THIET BITOAN PHAN OEE

Nghién ctu tién hanh khao sat vé hiéu sudt khai thac
nhém cén truc bs déi véi 159 doi tugng tham gia cong
tdc quan ly khai thac TBXDCG tai cac CB container clia Viét
Nam. C4c chi tiéu khao sat bao gébm 4 chiic nang quan ly
khai thac: 1ap ké hoach, t6 chuc thuc hién, Ianh dao va kiém
soat hoat dong khai thac. Thang do likert 5 mic do dugc st
dung trong nghién cuu.

3.1. Phan tich thuc trang hiéu suat khai thac nhém
can trucbo

Phan tich thuc trang danh gia Hiéu suat khai thac nhom
can truc b& thudc cac CB container tai Viét Nam trong giai
doan 2016 - 2021 dugc thuc hién trén co s& danh gia téng
thé cac ndi dung va 3 chitiéu do ludng gém HS1.1 (A), HS1.2
(P) va HS1.3 (Q) dugc xay dung trén co s phuang phap luan
vé quan ly thong qua Hiéu suat thiét bi toan phan cling nhu
ché dé danh gia hién hanh vé hiéu suat doi véi nhom can
truc bd clia cac CB container, thé hién & Bdng 3.1.

Bang 3.1. Cac chi tiéu do luong chi s6 Hiéu sut thiét bi toan phan
déi véi nhém cén truc bor

STT/ Ma chi tiéu Noéi dung
HS1.1 Mdic d6 sén sang ctia nhém can truc ba
HS1.2 Muc a6 hiéu sudt dat dugc cla nhém can truc bd
HS1.3 Mdic d6 chat lugng clia nhdm can truc bg

Két qua phan tich mo ta vé cac chi tiéu do ludng Hiéu
suat khai thac clia nhém can truc bs dugc thé hién & Bdng
3.2.Qua két qua phan tich cho thay muc dé két qua dat dugc
cla Hiéu suat khai thac ctia nhém can truc b trén ngudéng
trung binh va phan bé trén muc 4.1, cho thdy hoat déng
quan ly khai thac cia nhém can truc bd tai cac CB container
la t6t. Trong d6, muic d6 sdn sang ctia nhom can truc ba khi
xét theo ty & gilra thai gian van hanh thuc té va thoi gian
van hanh theo ly thuyét cling dugc danh gia & muic tét, phan
bé quanh gid tri 4.46; Hiéu nang ctia nhém can truc ba cling
cho thay muc danh gia t6t, phan bé quanh gia tri 4.2, cho
thay gia tri san lugng thao tac thuc té ciia nhém can truc bo
la kha cao; Chat lugng khai thac ciia nhém cén truc bo cling
dugc danh gia tét, phan bé quanh muc gia tri 4.1, phan anh
ty & t8ng san lugng thao tac thuc t&€ dam bao chat lugng
yéu cau la kha cao so véi téng san lugng thao tac thuc té clia
nhom can truc ba.

Bang 3.2. Phan tich mé ta Hiéu suat khai thac nhém can truc bor

Thit ty | Chi tiéu Sé Gia tri Giatri Giatri Do lech
(ID) |(Criteria)| luong nhé nhat 16n nhat trung binh chudn (Std.
mau (Minimum) (Maximum) (Mean) Deviation)
(N)
1 HS1.1 159 3,00 5,00 4,4654 .56006
2 HS1.2 159 2,00 5,00 4,2075 61701
3 HS1.3 159 2,00 5,00 4,1006 54186
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3.2, Phan tich su anh hudng cia hoat déng quan ly
khai thac dén hiéu suat nhém can truc b&

K&t qua phan tich (Hinh 3.1) cho thdy c6 su anh huéng
c6 y nghia thong ké gilta cac cap quan sat: (1) Céng tac
kiém soat (KS) va Hiéu suat khai thac nhém can truc bs
(HS1) (B = 0,409, p < 0,000); (2) CoNng tac lanh dao va Hiéu
suat khai thac nhém can truc ba (HS1) (B =0,397, p < 0,05);
(3) CoéNng tac lap ké hoach (KH) va Cong tac lanh dao (L) (B
= 0,321, p < 0,000); (4) Céng tac t6 chic (TC) va Cong tac
kiém soat (KS) (B = 0,780, p < 0,000), (5) Céng tac t6 chiic
(TC) va Cong tac lanh dao (LD) (B = 0,508, p < 0,000). Két
qua nay ho trg gia thuyét nghién ctu, trong do Cong tac
kiém soat (KS) va Céng tac lanh dao c6 su dnh hudng truc
ti€p, co y nghia thong ké dén Hiéu suat khai thac nhém can
truc b (HS1). Tuy nhién, két qua phan tich cho thay khong
c6 su anh hudng mot cach truc tiép tir Cong tac lap ké
hoach, Céng tac t6 chiic dén Hiéu sudt khai thac nhém can
truc b (HS1), cu thé: Céng tac lap ké hoach (KH) va Hiéu
suat khai thac nhém can truc b (HS1) (B =-0,041, p > 0,05),
Céng tac té chic (TC) va Hiéu suat khai thac nhom can truc
b& (HS1) (B = 0,082, p > 0,05). K&t qua phan tich cho thay
Cong tac lap ké hoach anh hudng gian ti€p dén Hiéu suat
khai thac nhém can truc ba (HS1) théng qua Cong tac lanh
dao. Trong khi d6, Céng tac t8 chiic &nh hudng gian tiép
dén Hiéu suat khai thac nhom can truc b (HS1) théong qua
Céng tac kiém soat va Cong tac lanh dao. Mé hinh hoi quy
c6 thé gidi thich dugc 39,4% su khac biét c6 y nghia théng
ké d6i vai Hiéu suat khai thac nhém can truc bg (HS1) tai
cac CB container.

Hinh 3.1: Méi quan hé giita hanh vi quan Iy khai thac véi hiéu sudt
nhém can truc bér

Thuc tién quan ly khai thac TBXDCG tai cac CB container
cho thay vai tro clia cac hoat déng ki€ém soét bang cac cong
cu theo déi, giam sat, kiém tra, danh gia qua trinh van hanh
ctia hé théng TBXDCG dé dam bao su van hanh nhip nhang
la hét stic quan trong, dac biét déi véi nhom can truc bo la
nhom TBXDCG quan trong nhat, quyét dinh dén hiéu suat
hoat déng ctia CB container. Thuc té tai Cang HICT, céng tac
giam sat dugc ti€n hanh théng qua: bao cao hang gig, tuan,
thang vé san lugng khai thac, thai gian ding, thoi gian lam
hang thuc té&; cac bao cao ky thuat dau va cudi ca san xuat;
cac hé thdng kiém tra giam sat cac thdng s6 ky thuat thiét
bi ti xa dé c6 thé diéu chinh k& hoach san xuat phu hop
vGi tinh hinh thuc té hodc c6 phuong an stia chira kip thoi
tranh hu hong nang khé khac phuc, lam cham gid tau xuat
bén va CB phai chiu tién phat rat I6n. Ngoai ra, ngudi diéu
khién phuong tién cling dugc giam sat theo 2 hinh thic
bang con ngudi va bang hé thng phan mém quan ly. Néu
ngudi giam sat cac can truc ba khong linh hoat va chi dao
theo tuan tu thi sé xay ra tinh trang phuaong tién lam it (vi
tri mai tau va dudi tau) va phuong tién lam nhiéu (vi tri gira
tau) hodc ngudi diéu khién phuong tién lam viéc nang suéat



cao, ngudi diéu khién phuong tién lam viéc nang suat thap,
dan dén su chénh léch vé nang suat, san lugng cla cac can
truc b trong cuing nhém.

Theo théng ké san lugng container clla cd nam & mot
s6 CB container, cac can truc bd & vi tri gitta nhém sé ¢6 san
lugng cao hon so vai can truc b & vi tri dau va vi tri cudi
cia nhém. Theo két qua nghién cuu [8] tai cdng Nam Dinh
Vi thoi diém thang 12/2021, trong 4 can truc b thi vi tri s6
1, 4 & dau va cudi nhom c6 san lugng container thap hon
can tryc ba & vi tri sé 2 va 3 @ gilta nhdm. Vi vay, ngudi giam
sat phai diéu tiét ca vi tri clia ting can truc b va nguai diéu
khién phuaong tién sao cho san lugng xép d& clia cac can
truc b déng déu nhau trong cing mét ca lam viég, trong
toan thai gian lam tau va trong cd nam, nhu vay sé dam
bdo d6 bén déu cho cac can truc bg, tranh khai thac tap
trung qua muc can truc bd & mét vi tri, dan dén nhanh bi
hu hong. Cac thao tac thia, thao tac vo ich, trinh ty thao tac
x€p d& hang khéng khoa hoc, tang s6 lan nang ha, s6 lan
dao chuyén, gidam hiéu suat cla can truc bg, dong thai néu
ngudi giam sat khéng chi dao, theo déi sét sao, ngudi diéu
khién phuang tién khéng thuc hién tuan tu theo ké hoach,
cht déng lam hang nham muc dich tang s6 lan xép d& va
6 1an dao chuyén dé dat san luong yéu cau cta CB. Thuc
té tai mot s6 cang tra luong cho ngudi lai can truc b bang
san lugng nang ha dé xay ra tinh trang ngudi diéu khién
phuong tién cht déng lam hang sao cho tang s6 lan xép d&
va s6 lan dao chuyén dé tinh san lugng, dan dén khé khan
cho viéc giam sat ngudi diéu khién phuong tién.

Dong thai, cong tac chi dao cac bd phan khéac nhau
phoi hop thuc hién cac ké hoach khai thac van hanh hé
théng TBXDCG co6 vai trd quan trong dam bao hoan thanh
ké hoach khai thac. M&i quan hé gilia lanh dao cac don vi
clia CB dén coéng tac quan ly khai thac TBXDCG luén gan
bé mat thiét. Thuc té tai cadc CB container tai Viét Nam, cu
thé tai cdng HICT cho thdy, ti nhiing nguén théng tin cda
Phong Kinh doanh, lanh dao Phong khai thac sé ndm va
du tru k& hoach san xuat CB theo nam, quy, thang va tuan.
Lanh dao Phong khai thac sé phoi hop chét ché vai lanh
dao Phong Ky thuat la don vi quan ly truc tiép TBXDCG lap
ké hoach khai thac TBXDCG va trién khai thuc hién. Mac du
ké hoach xép d& da lap, tuy nhién viéc diéu hanh can truc
bd lam hodc dung, nhanh hodc cham do ngudi truc ban
tau quyét dinh diéu chinh phu hgp véi tiing thai diém, dam
bédo cho viéc xép d, ha tai cho tau déng déu tai cac vi tri
can truc bg, can bang tau va rdt ngan thai gian xép dé tau.
Dac biét khi xay ra su ¢6, ngugi truc ban tau sé quyét dinh
viéc tiép tuc lam hodc diing va quyét dinh cach xtr ly su cé.
Tat ca su diéu hanh d6 sé anh hudng truc ti€p 1én hiéu suat
khai thac ctia nhdm can truc ba.

Tai hau hét CB container, ké hoach thudng dugc xay
dung khai quét theo khung va lap di l3p lai theo méi con
tau, theo dinh ky bao duéng, stia chira, it c6 su thay déi,
diéu chinh nén anh hudng gian ti€p dén hiéu suat khai thac
nhém can truc bd. Déng thai, hoat ddng t6 chuic thuc hién
ké hoach chi phdi dén cong tac kiém soat va cong tac lanh
dao, tir d6 tac déng Ién hiéu suat khai thac cia nhém can
truc bo.

Coéng tac t6 chic cling dugc xay dung khai quét theo
khung va lap dilap lai theo méi con tau. Thuc tién tai mot s6
CB c6 tuyén cau tau dai nhu cang Tan Vi, tuy vao cd tau ma
cang bo tri 3 hodc 4 can truc bd va tuang duong la 3 hoac
4 ngudi diéu khién, mébi can truc bd dugc giao dich danh
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cho 4 ngudi diéu khién phu trach tuong tng véi 4 ca lam
viéc va luan phién diéu khién theo ca lam viéc ctia minh,
can truc b chi dugc luan chuyén cho ngusi diéu khién
phuaong tién khéc khi 1 trong s6 4 ngudi nao dé nghi viéc
bat thudng. Trong hoat déng bao tri dinh ky, viéc t8 chuic,
sap xép nhan su va vat tu phai dugc bé tri theo ding dinh
muc va cap d6 bao tri da dugc CB quy dinh. Sutac déng nay
c6 thé ly gidi bdi cong tac té chuc tap trung vao thiét lap co
cau t6 chuic, phan chia cong viéc, b6 tri nguon, phan cong
trach nhiém dé thuc hién ké hoach. Trong quan ly khai théc
TBXDCG, hoat déng t6 chuic gitp cho hoat déng kiém soat
dugc tién hanh dé dang, thuan tién. Mat khac, hoat dong té
chuic khai thac TBXDCG khoa hoc gitp cho qua trinh lanh
dao, chi dao ré rang, ranh mach han vé trach nhiém, quyén
han cla céc vi tri lanh dao, gép phan nang cao hiéu suat
khai thac nhém can truc be.

4, KET LUAN

Nghién cttu da lam rd méi quan hé gitta cdéc nhom hanh
vi quan ly khai thac TBXDCG va hiéu suat khai thac nhém
can truc bd tai cadc CB container ctia Viét Nam. Két qua phan
tich mé hinh anh hudng clia cdc nhém hanh vi quan ly véi
hiéu suat khai thac nhém can truc b& cho thay vai tro cla
cobng tac diéu hanh va cong tac kiém soat hoat dong khai
thac TBXDCG c6 tac dong truc ti€p dam bao hiéu suat khai
thac clla nhdm cén truc bd tai cac CB container clia Viét
Nam. Déng thdi, cong tac 1ap ké hoach va céng tac t6 chiic
thuc hién déng vai tro gian ti€p dén viéc cai thién hiéu suat
khai thac cla nhom can truc bo tai cac CB container cla
Viét Nam.
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Phuong phap uéc tinh lugng phat thai CO,
cUa tau bién tai cdng Lach Huyén
vGi muc tiéu hudng téi xay dung cang xanh

® ThS. HUYNH TAT MINH®; ThS. PHAN MINH TIEN

Trudng Dai hoc Hang hai Viét Nam
Email: “minhht@vimaru.edu.vn

TOM TAT: GTVT bién 13 mot frong nhiing nguyén
nhan gép phan gay ra bién ddi khi hau thé gidi. Nganh
van tai bién gép phan 3,9% san luong carbon dioxide
cla thé gidi, tuong duong voi 1.260 triéu tan CO, va
day la mét trong nhitng ngudn phat thai carbon do
con ngudi tao ra. Dé diéu chinh lugng khi thai CO,
frong Iinh vuc hang hai, Té chic Hang hai Quéc té
(IMO) d&a théng qua cac quy dinh nhdm gidm 50%
luong khi thai vao ndm 2050. DE dat duoc maét khai
niém than thién véi méi trudng va phat thai thap, mét
sé dé xudt chién lugc da duoc dua ra. Cang xanh a
mot y tudng vé cdng than thién véi méi truong, voi
lugng khi thai thap tU moi hoat déng tai cdng Lach
Huyén - cdng container I6n nhat mién Bic cla Viét
Nam. Phuong phap udc tinh dugc si dung la md
hinh tUr dudi 1én bang cach xem xét céng suat déng
co, hé sé tai va hé sé phat thai nhién liéu. Ba hoat
déng cla tau trong thoi gian neo dau da duoc phan
tich, @6 1a hoat déng diéu déng, chd doi trong khu
vyc cdng va diéu kién neo dau.

TU KHOA: Luong phat thai CO,, hoat déng cua tau
bién, cang container, cdng xanh.

ABSTRACT: The International Maritime Organization
has adopted regulations to reduce emissions by 50%
by 2050 in the maritime sector. Several strategic
recommendations have been issued to achieve an
environmentally friendly and low emission concept.
Greenport is an environmentally friendly port concept
with low emissions from every movement and activity.
The objective of this paper is fo estimate the CO,
emissions contributed by container ships based on
their activities in Lach Huyen container terminal - the
largest container terminal of the North of Vietnam.
The estimation method used is a bottom-up model
by considering engine power, load factor, and fuel
emission factor. Three ship activities during berthing
have been analyzed i.e., maneuvering activities,
waiting in the port basin, and berthing conditions.
From the emission estimation results, it is found that
berthing activities contribute to emissions of up to
69% of the total ship activities at the container port.
The results of CO, emissions by container ship are
estimated at 1.58 kg/DWT.

KEYWORDS: CO, emissions, ship activity, container
port, green port.
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1. DAT VAN BE

Trong linh vuc van tai bién, dac biét la van chuyén
hang héa, qué trinh di chuyén cla tau container da gop
phan phat thai khi nha kinh vao qua trinh nay. Gan mot
nla lugng phat thai trong linh vuc hang hai, dac biét la &
céc cdng, dugc cho la do hoat déng cua tau bién. Udc tinh
lugng khi thai tai cac cang véi ly thuyét vé phuong thic di
chuyén véi viéc xac dinh cac phuong phap hiéu qua hon
dé giam lugng khi thai CO, tai container thiét bi dau cudi
[1, 2]. Udc tinh lugng khi thal CO, clia tau cling da dugc
nghién ctu véi hé théng nhan dang ty dong (AIS) dé xac
dinh su phan bé khong gian va thoi gian cda khi thai tau.
Mot s6 tham sé dugc st dung la loai tau, cong suat may,
téng trong tai, téc do thiét ké, vi tri, thai han, hé s6 tai [3].
Céc nghién ctu khac cling udc tinh lugng phat thai ctia tau
tai cang vdi anh hudng cta cac diéu kién hanh trinh, diéu
dong va cha tau co dién thong sé may chinh va cdng suat
dong ca phu [4, 51. Udc tinh phét thai trén tau container
clng dugc lién két vai kich thudc thung chia nhu mot
chi s6 vé nang suat. Tinh toan lugng khi thai CO, tur viéc
di chuyén container dugc thuc hién bang cach so sanh dir
liéu tinh toan va di liéu thuc t€ dé c6 duoc hiéu qua phat
thai cda tau vaéi cac container cé kich thudc 20 ft, 40 ft va
hon 40 ft [6]

Mét s nha nghién ctu da ¢6 gang kiém tra anh
hudng cua lugng khi thai CO, dén chat lugng khong khi.
Hoat dong thdi gian thuc tu tau dugc sir dung dé danh
gida muc dé quan trong clia d6 phan giai rgi rac hoac thai
gian déi véi viéc tinh toan lugng khi thai cia tau doi véi
chét lugng khong khi vung ven bién [7]. Udc tinh lugng
khi thai CO, cing dugc thuc hién véi cac con tau than
thién véi m0| truong qua cach tlep can lap lich trinh tu
cac lubng phat thai va tiéng 6n cla tau bang thuat toan
chung [8]. Nghién ctiu vé udc tinh phat thai CO, dugc thuc
hién bang phuong phép ti duéi 1én bang cach lay mau
khi thai trén tau dé gidm su khong chic chan [9, 10]. Muc
tiéu cta bai bao nay la udc tinh lugng khi thai CO, do cac
tau container déng gop dua trén cac hoat déng clia ching
trong bén container. Pédng gop cla nghién cdu nay la tré
thanh cong cu danh gia hoat déng clia tau container tai
khu cadng container va cung cap moét cai nhin téng quan vé
su phan bé khi thai CO, tai cac cang container. Cac két qua
clia nghién ctu nay c6  thé dugc st dung dé danh gia cac
hoat ddng chuyén déng cla tau va tré thanh co s& can ban
dé trién khai cdng xanh tai cdng Lach Huyén.

2. DANH GIA SU PHAT THAI CUA TAU BIEN
C6 hai cach tiép can thudng dugc st dung dé phat



trién cac tinh toan phat thai khi thai cGa tau, d6 la phuong
phap ti trén xudng va phuang phap turdudilén [11]. Trong
nghién ctu nay, phuong phap tu dudilén da dugc st dung.
Phuang phap ti trén xudéng dua trén hoat déng clia théng
tin dong va tinh trén tau. Viéc thiéu mot s dt liéu co thé
anh hudng dén tinh chinh xac trong tinh toan phat thai.
Phuaong phap tU dudi Ién dugc st dung vi phuong phap
nay c6 do phan gidi khong gian va thai gian cao hon do cac
udc tinh dua trén déng luc hoc clia tau va moét sé thong tin
nhu hé s6 tai cla dong cg, loai nhién liéu, t6c do, vi tri va
thai gian clia tau [12].

Do d6, két qua udc luong theo phuang phép tir dudi
[én chinh xac hon so véi phuang phép tur trén xuéng. DI
lieu dugc xt ly lam dau vao dé thuc hién cac tinh toan tiép
theo. XU ly dt liéu dugc thuc hién dé xac dinh tng lugng
khi thai CO, do hoat déng clia cac tau container khi vao
cang container. Dt liéu khéng thé 18y duoc tu di liéu cdng
trong du &n nghién ctu nay s dung dir liéu tu giao thong
hang hai [13]. Lugng khi théi CO, thu dugc dugc thuc hién
théng qua tinh toan téng muc tiéu thu nhién liéu va sau do
nhan véi hé s6 phat thai CO..

Er=Eye+ E4E (1)
Eyve=T % Pyp x Pypx LF X EFyE (2)
Eqe=T x P4yex P4px LF x EF4g 3)
LF = (AS/MS)? (4)

Phuong trinh (1) la tong lugng phat thai udc tinh (E;)
bao gém lugng phat théi tir dong co chinh (E, ) va dong
co phu (E,p)- Phuaong trinh (2) la khi thai tr déng co chinh
hodc déng ca chinh khi phuang trinh (3) la lugng phat thai
tlr déng co phu hodc dong co phu.

P la cong suat trén déng co chinh hoac déng co phu.
LF la hé s6 tai hay ty |é gilta cong suat dugc st dung trong
cac bai tap chuyén dong nhat dinh véi cong suét t6i da
clia no. EF la hé s6 phat thai. AS la toc do thuc, la téc do
clia may khi thuc hién céng viéc nao d6 cac chuyén dong.
MS la téc do t6i da ctia may. Tai ddng ca xac dinh hiéu qua
dét chay nhién liéu, c6 thé anh hudng dén thanh phan cac
chat 6 nhiém [14].

E, xac dinh téng lugng khi thai dugc tao ra tinh bang
(9). T la thai gian tau di chuyén (gi®), dugc chia thanh ba
phép tinh khi tau di chuyén, cu thé 1a neo dau trong viing
cang, diéu dong va neo dau. ME la céng suat may chinh
tinh bang (kW), AE la cong sudt clia ddng co phu hodac may
phat (kW). LF la hé s6 tai (%), phan tram st dung dong co
khi tau dang di chuyén; trong luu vuc cang, diéu déng va
neo dau. EF la hé s6 phat thai (g/kWh), hé sé phat thai khi
thai ti nhién liéu. Hé s6 phat thai noi chung phu thudc vao
loai dong co, loai nhién liéu va tinh trang déng co. Nhién
liéu cho tau chl yéu la dugc phan loai thanh dau can (RO)
va dau diesel hang hai (MDO). May chinh thuong dung RO
con AE thuong dung MD [15].

Cac phép tinh cong suat déng co chinh va dong co
phu khéng thé tim thay trong MarineTraffic ¢ thé duoc lay
tU nghién cdu tai liéu nghién cdu trudc day véi su so sanh
gilta téng trong tai va qua trinh tau thong qua phi tuyén
tinh héi quy trong phuong trinh (5) [16]. Ti s6 cong suat
doéng co phu AE/ME dung cho tau container la 0,22 [17].

ME =222 x GT0-88 (5)

Khi tinh toan cac diéu kién phat thai, kha nang co déng
clia tau dugc chia thanh ba phéan: neo dau trong luu vuc
cang, diéu dong va neo dau. Ba hoat déng nay anh hudéng
dén hé s6 tai dé tinh toan lugng khi thai thé hién trong Bang
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2.1.Trong nghién ctu nay, ty |&é phan tram cta hé s6 tai thu
dugc tir nghién cuiu trudc duoc st dung, cu thé 1a udc tinh
muc st dung céng suat déng co dua trén tinh trang hoat
dong trong khu vuc cdng. Do ludng dong co dir liéu nang
luong strdung diliéu so cdp la két qua clia cac cudc phong
van truc ti€p vai thuyén vién cla tau véi gia dinh la st dung
mot s6 tau so sanh & mébi cang khac nhau.
Béng 2.1. Hé s6'tai cda tau [18]

Pong co Khu vuc cadng Piéu déng tau Cap bén
May chinh 20% 20% 0%
Méy phu 40% 50% 40%

Cac hé s6 phat thai dugc sir dung dua trén loai nhién
lieu dugc thé hién trong Bdng 2.2, trong nghién ctiu nay st
dung tai liéu tham khao thi cdp nghién ciu va thu dugc
dau nhién liéu ndng (HFO) cho dong ca chinh va dau diesel
hang hai (MDO) cho dong co phu, ¢é su khac nhau déi véi
ting diéu kién khi diéu dong tau.

Bang 2.2. Luong X3 thai cta déng co tau

Loai may Luong xa thai (g/kWh)
ME T6c dé cham 620
ME T6c do thusng 683
ME T6c d& nhanh 686
AE T6c do thusng 683

Khi tinh todn thdi lugng, d{ liéu trudng thu dugc tu
céc c6ng la d8i tugng nghién ctiu dugc st dung. Qua tinh
chénh léch gilta thai diém tau cap cang va thai diém tau
xuat bén, tai thoi diém diéu dong va trong luu vuc cdng s
dung d liéu thuc dia tir cac cudc phong van véi thuyén
trudng, cu thé Ia dé diéu dong tau mat khoang 1h va ddi
vGi luu vuc cdng thi khdng thé udc tinh duge nén ude tinh
s dung gia tri 4h.

Hoat déng cula tau trong qua trinh neo dau tai cang
dugc tinh toan dua trén thoi gian cap bén, tuc la dugc chia
thanh ba, cu thé la neo dau trong khu vuc cang, diéu déng
va neo dau. Neo dau trong luu vuc cang, cu thé la trong
qua trinh ch& doi tai cum cang noi may chinh van dang
bat vi da c6 khéng c6 1énh nao dugc phép dua vao bén
tau. Tiép theo la diéu doéng, la luc tau vao ving cang khu
vuc trudc day nam trén bién ca dé né st dung nang lugng
tU may chinh va déng co phu dé hé trg diéu dong. Sau
do6, qua trinh neo dau la qua trinh nghiéng tau, thudng
chi déng co phu dugc st dung cho qua trinh tai hoac dé
tai dugc bat. Vé co ban, néu chuyén ddng clia con tau dnh
hudng dén thai gian can thiét dé hoan thanh méi bai tap.
Diéu nay ciing anh hudng dén mdic tiéu thu nhién liéu can
thiét dé n6 cling dnh hudng dén khi thai sinh ra.

& giai doan thu thap d liéu, nghién cdiu nay lién quan
dén tau container, qua trinh tau nghiéng, viéc st dung
doéng co va hé s6 phat thai. St dung hai phuong phép thu
thap s6 liéu la phuong phap quan sét, phuong phap truc
ti€p va cac cudc phong van. Loai dir liéu dugc sir dung la
dirliéu so cap, viéc thu thap dt liéu truc ti€ép dugc lay ti cac
cudc phong van vai tau xac dinh thai gian diéu déng, neo
dau trudc qua trinh cap cang. D liéu th cap la qua trinh
thu thap dir liéu dugc thu thap tur két qua bao cao hang
nam ctia cdng ty cang container la déi tugng nghién ciu.

3. KET QUA THUC NGHIEM

Udc tinh t8ng luong phat thai khi tau hoat déng tai
cang container dugc ldy tur dit liéu hoat dong clia méi tau
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neo dau bang cach tinh toan chénh léch gitra thoi gian cap
bén thuc té (ATB) va thoi gian cap bén thuc té€ khai hanh
(ATD). Trong tinh toan nay, thdi gian thuc hién la thai gian
trung binh clia tau cap bén dua trén cong sudt clia nd &
dang trong tai (DWT), vGi viéc phan nhém dya trén cdng
suat trong lugng tinh clia tau nhu sau:

DWT < 5000, 5001 < DWT < 10000, 10001 < DWT <15
000, 15001 < DWT <20 000,20 001 < DWT <25 000, 25 001
< DWT < 30 000, 30 001 < DWT < 35 000, 35 001 < DWT
<40 000, DWT > 40 000.

Da4i véi thaoi gian diéu dong tau thuyén neo dau trong
vling cang, s6 liéu ldy tir gid tri trung binh phuong tién chg
thai gian cho quy trinh neo dau va quy trinh diéu déng
phuong tién vao neo dau tai bén. Sau do6, né dugc nhan
V6i lugng khi thai tir dong co. K&t qua phat thai CO, cho
thay c6 méi quan hé nhat quan gilra tai trong DWT cla tau
va téng lugng khi thai CO,. Tau c6 tai trong 20.000 DWT c6
téng luong khi thai CO, hang ndm dusi 50 tan, trong khi
mot con tau cé cong sudt trén 40.000 khi thai CO, tao ra
200 tan mdi nam. Téng udc tinh lugng khi thai CO, trong
ca nam co thé |én t6i 60.987 tan d6i vai tat cd cac tau. Cac
dong gdp phat thai cho viéc neo dau, diéu déng va neo
dau hoat déng lan lugt 1a 0,45 kg/DWT, 0,04 kg/DWTva 1,1
kg/DWT. Su déng goép cla lugng khi thai CO, cho mdi tau
la 1,58 kg/DWT. Nhu vay, dong gép phét thai CO, cla tau
hoat dong tai cang la I6n nhat chiu anh hudng cda hoat
dong bén bai, dat 69%.

4, KET LUAN

Viéc udc tinh lugng phat thai CO, tai cang da dugc
thuc hién bang phuong phap ti dudgi lén lién quan dén cac
thong s6 vé cong suat dong ca, hé s6 tai, hé s6 phat thai
va thai gian van hanh. D liéu dugc st dung dua trén di
liéu lich stt hang nam dugc lay tur luu lugng truy cap cang
Lach Huyén nguén mé& dua trén ban ghi AlS. Ba loai hoat
déng clia tau tai cdng dugc danh gia bang phuong phap
ti€p can cong suat may chinh va thai gian hoat dong clia
tau. Tu dir liéu lich s cia cac con tau hoat dong tai mét
cang Lach Huyén, két qua cho thay su nhat quan gilia cong
suat DWT cUia tau va lugng khi thai phat sinh. Cac déng
gép phét thai cho neo dau, diéu dong va hoat doéng neo
dau lan luot 1a 0,45 kg/DWT, 0,04 kg/DWT va 1,1 kg/DWT.
Nhu vay, dong gép cla lugng khi thai CO, cho mbi tau la
1,58 kg/DWT. Theo huéng nghién ctiu trong tuang lai, mot
chién lugc gidm phat thai la can thiét dé dap ung cac quy
dinh cia IMO vao nam 2050 bang cach nhan di liéu ti moi
bén container, dir liéu nay cling c6 thé dugc st dung dé
danh gia gia tri chi s6 trén cac tau container cap bén cang
container. Viéc phan phéi chinh xac gia tri c6 thé duoc su
dung lam tham chiéu cho viéc thuc hién quy dinh vé diém
khi nha kinh dugc dat ra trong mét quoc gia.

LGi cdm on: Nghién clu nay dugc tai trg bai Truong
Dai hoc Hang hai Viét Nam trong Dé tai ma sé DT22-23.90.
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Nghién cu dé xuat cac gidi phdp ndng cao hiéu qua
quan Iy chat thai ran xay dung trén dia ban TP. Hai Phong

= ThS. NGUYEN HOANG YEN
Trudng Dai hoc Hang hadi Viét Nam
Email: yennh.vmt@vimaru.edu.vn

TOM TAT: Hai Phong 13 thanh phé ven bién, ndm &
phia Dédng mién duyén hai Bic bd, cach Tha dé Ha
N6i 102 km. La mét trong nhing trung tam céng
nghiép, thuong mai ldn cda ca nudc, Hai Phong dang
c6 t6c d6 phat trién dan s6, d6 thi héa cao. Thanh
phé dang trong giai doan dé thi héa nhanh, nhiéu
céng trinh xay dung moc Ién da lam cho luong chat
thai rdn xay dung (CTRXD) ting dot bién. CTRXD
bi d6 bua bai, tran lan gay blc xic trong nhan dan,
trong khi viéc x& ly tinh trang nay vira kho, vira thiéu
ché tai... Nang cao hiéu qud quan ly CTRXD dang tré
thanh mét trong nhiing méi quan tdm hang dau clda
cac co quan quan ly nha nudc vé méi truong trén dia
ban Thanh phé. Bai bao sé tap trung danh giad hién
trang quan ly CTRXD tai TP. Hai Phong. Trén co so
d6, tic gid dé xuat cac gidi phap nang cao hiéu qua
qudn ly CTRXD trén dia ban Thanh phé.

TU KHOA: TP. Hai Phong, chat thai rdn xay dung,
qudn ly chat thai ran xay dung.

ABSTRACT: Hai Phong is a coastal city, located in
the East of the North Coast, 102 km from Hanoi
capital. As one of the major industrial and commercial
hubs of the country, Hai Phong is experiencing high
population growth and urbanization. The city is in
the period of rapid urbanization, many construction
projects have developed, releasing a huge amount
of construction solid waste which is dumped
indiscriminately and rampantly, making people angry
while the treatment of this situation is both difficult
and lacks of sanctions. Improving the efficiency of
construction solid waste management is becoming
one of the top concerns of the State management
agencies on the environment in the city. This report will
focus on assessing the current state of construction
solid waste management in Hai Phong City. On that
basis, the author will propose solutions to improve the
efficiency of construction solid waste management in
Hai Phong city.

KEYWORDS: Hai Phong City, construction solid
waste, construction solid waste management.

1. DAT VAN BE

Hai Phong la thanh phd ven bién, ndm & phia Déng
mién duyén hai Bac bo, c6 cac lgi thé vé dudng bién, dudng
sat, dudng boé va dudng hang khéng, giao luu thuén Igi vai

cac tinh trong ca nudc va cac qudc gia trén thé gidi. La mot
trong nhitng trung tam céng nghiép, thuong mai Ién cla
c& nudc, Hai Phong dang c6 t6c dd phat trién dan s6, do
thi hoa cao.

Thuc hién Nghj quyét s6 45-NQ/TW ctia Bo Chinh tri vé
“xay dung va phat trién Hai Phong dén nam 2030, tam nhin
dén nam 2045” trong nhiém ky 2015 - 2020, TP. Hai Phong
da dau tu gan 44.000 ti dong vao ha tang giao théng véi
46 cay cau va hang tram km dudng dugc xdy mdi... Tuy
nhién, di d6i vaGi su phat trién dé la van dé quan ly CTRXD
dang trd thanh m&i quan tam 1én ctia Thanh pho.

Nhimng nam gan day, TP. Hai Phong da trién khai, dau
tu nhiéu du an ha tang giao thong, do thi I6n. Diéu nay da
dan dén thuc trang, lugng CTR phat sinh kha nhiéu, nhat
la trong qua trinh pha d& mat bang, khoan coc nhai... tai
cac du an xay dung. TP. Hai Phong hién c6 6 khu xt ly CTR
nhung dén nay chua c6 khu xtt ly CTRXD riéng biét. Toan
bd CTRXD tam thoi dugc xt ly tai Khu lién hop x ly chat
thai Trang Cat, quan Hai An.

Tuy nhién, thay vi chd CTRXD vé Khu lién hop xt ly
chat thai Trang Cat thi nhiing khu dat tréng ven céac tuyén
duong dang dan tré thanh nhing bai chia CTRXD trai
phép. Pién hinh nhu khu vuc gan dudng cao téc Ha Noi
- Hai Phong & phuong Hoa Nghia, quan Duong Kinh; khu
vuc gan Khu cong nghiép D6 Son & phudng Minh Duc,
quan Do Son...

M3t khéc, viéc md rong, phét trién khong gian dé thi
la mot trong nhiing nhiém vu trong tam cda Hai Phong
trong thai gian t6i. Tuy nhién, néu khéng cé giai phép kip
thai, TP. H3i Phong sé duing trudc thach thic 16n trong viéc
quan ly CTRXD. Bugc biét, theo K& hoach s6 05/2019 cla
UBND TP. Hai Phong vé quan ly téng hgp CTR dén nam
2025, tdm nhin dén nam 2050, Hai Phong dat muc tiéu
t6i ndm 2025, 90% lugng CTRXD phat sinh phai dugc thu
gom, tai sir dung, tai ché thanh cac san pham than thién
vGi moi trudng. Phan dau dén nam 2050, tat ca cac loai
CTR phét sinh déu dugc thu gom, tai st dung, tai ché va
xU ly bang nhiing cong nghé tién tién, than thién véi moi
trudng va phu hgp véi diéu kién thuc té ctia dia phuong,
han ché khéi lugng CTR phai chon 1ap dén muc thap nhat.
Tuy nhién, hién nay cong tac quan ly CTRXD tai TP. Hai
Phong con ton tai nhiéu bat cap.

Xuat phat ti thuc tién do, Dé tai“Nghién clu danh gia
hién trang quan ly CTRXD trén dia ban TP. Hai Phong va dé
xudt cac giai phap nang cao hiéu qua quan ly” dugc thuc
hién.Trong khuén khd bai bao nay, nhém nghién ctu trén
co sG danh gia hién trang quan ly CTRXD tai Hai Phong,
da dua ra cac gidi phap nang cao hiéu qua quan ly CTRXD.
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2. HIEN TRANG PHAT SINH, THU GOM, VAN CHUYEN
CTRXD TREN DIA BANTP. HAI PHONG

Hién nay, Hai Phong phat sinh khoang 340 tan CTRXD
moi ngay.

Cong ty TNHH MTV Méi trudng do thi Hai Phong la
don vi duy nhat dugc Thanh phé giao nhiém vu ti€p nhan
CTRXD tai 1 s6 du an trén dia ban thanh pho. Theo dai dién
Cong ty TNHH MTV Mbi trudng do thi Hai Phong, trong
thai gian qua, Cong ty da ky hop déng nguyén tac véi mot
$6 nha thau dé ti€p nhan, xit ly CTRXD. Tuy nhién, nhiéu du
an da thi cdbng gan xong hoac da xong ma chua co xe ché
CTRXD nao vé bai ctiia Cong ty.

Thuc trang d6 CTRXD bira bai & hau hét cac quan,
huyén trén dia ban thanh phé, nhat la khu vuc d6 thi dang
trong tinh trang bao déng. Méi ngay, hang nghin khoi
CTRXD bi d6 trom & cac bai dat tréng trén dia ban thanh
phé gay 6 nhiém, mat my quan dé thi. Véi thau, gach vg,
bé téng clia nhitng cong trinh ¢l dugc chu cdng trinh thué
ngudi van chuyén, dé di nai khac. Tuy nhién, sé CTRXD d6
dé di dau thi khong ai quan tdm. UBND cac phudng co
trach nhiém quan ly, x( ly tinh trang d6 trém CTRXD trén
dia ban, nhung chinh quyén chua vao cuéc quan ly, xt ly
vi pham khién ngudi dan & cac khu vuc c6 bai CTRXD tu
phat rat buic xuc.

Hién nay, chua c6 s6 liéu théng ké vé ty 1é thu gom
CTRXD tai TP. Hai Phong nhung qua nghién ctu va thu
thap thong tin cla tac gid thuc hién dé tai thi c6 thé thay
rang ty 1& nay la rat thap. C6 thé khang dinh rdng phan 16n
CTRXD trén dia ban thanh phé chua dugc thu gom ding
quy dinh.

3. HIEN TRANG CAC BAI TRUNG CHUYEN VA XU LY,
TAI CHE CTRXD TREN DIA BAN TP. HAI PHONG

Hién nay, trén dia ban TP. H3i Phong khdéng cé bai tap
két, trung chuyén riéng cho CTRXD. Pay cling la tinh trang
phd bién tai nhiéu dia phuong trong cd nudc. Théng tu
s6 08/2017/TT-BXD cling da dé cap dén trach nhiém cua
cac nha tu nhan, cac ho gia dinh riéng |é d6i vsi CTRXD do
hoat dong thao dg, stia chlta cdng trinh nha & clia nguai
dan. Song thuc té tai Hai Phong néi riéng va trén ca nuéc
néi chung cho thay, da phan cac ho gia dinh nho lé thudng
thué nhiing ngudi lam dong nat, xe tho, xe xich 16, xe tu
ché van chuyén CTRXD nhung nhiing ngudi nay thudng
dé trom CTRXD thay vi mang ra cac béi tap két rac.

Ngoai su thiéu y thic trach nhiém clia mét bd phan cha
dau tu, ngudi dan, thuc trang thi€u cac bai tap két, trung
chuyén CTRXD cling la mét trong nhiing nguyén nhan dan
dén CTRXD khéng dugc phan loai va dé sai quy dinh.

Hai Phong hién c6 6 khu xrly CTR nhung dén nay chua
c6 khu xtr ly CTRXD riéng biét. Toan bé CTRXD tam thoi
dugc xt ly tai Khu lién hgp x( ly chat thai Trang Cat, quan
Hai An bang hinh thic chon 1ap.

Truéc d6, vao ndm 2012, TP. H3i Phong ban hanh
Quyét dinh s6 1711/QD-UBND vé phé duyét quy hoach xt
ly CTR trén dia ban thanh ph6. Theo d6, quy hoach 5 vi tri
xdy dung bai tap két, xt ly CTRXD trén dia ban cac quan,
huyén gobm: Duong Kinh, Kién An, D6 Son, Thay Nguyén,
An Duang. Tuy nhién, dén nay, cac bai xtr ly CTRXD va cac
tram trung chuyén déu chua dugc thuc hién do chua b6 tri
dugc quy dat.
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DBugc biét, d€ gidi quyét trudc mat kho khan vé bai tap
két, xtr ly CTRXD, phia S& Xay dung Hai Phong da phoi hgp
cac s6, nganh chuc nang tham muu UBND Thanh phé dé
xudt chi truong dau tu xay dung khu xtr ly CTRXD tai sau
Khu xr ly Trang Cat. Tuy nhién, dén nay du an nay van chua
trién khai.

Trén dia ban TP. Hai Phong hién van chua co s& tai ché
CTRXD nao dugc cap phép.

4. NHUNG TON TAI, HAN CHE TRONG CONG TAC
QUAN LY CTRXD TREN DIA BAN TP. HAl PHONG

Hién nay, viéc quan ly CTRXD trén dia ban TP. Hai
Phong van con mot sé tén tai, bat cap can dugc quan tam
gidi quyét:

-Thanh ph6 chua c6 b6 co sa dit liéu day du vé CTRXD:
Khéi lugng, thanh phan cia CTRXD phat sinh trén dia ban
ting quan, huyén, tung dy an xdy dung I6n...; ty 1é thu
gom, xuly...;

- Hau hét CTRXD chua dugc phan loai tai nguén do
phan 16n bi d6 thai bat hop phap;

- Thanh phé chua cé quy hoach mang lugi cac tram
trung chuyén CTRXD trén toan dia ban thanh phd. Bay
clng la mot trong cac nguyén nhan chinh dan dén tinh
trang dé trém CTRXD phd bién nhu hién nay;

- Thanh pho hién chua c6 mot khu xr ly CTRXD tap
trung nao. Cac khu xtr ly CTRXD tap trung clia thanh phé
da c6 quy hoach tir nam 2012 nhung cho dén nam nay
(ndm 2023) (sau 11 nam) van chua thuc hién dugc. Theo
quy hoach chi cé 5 khu. Trong khi thuc t&, khoi lugng
CTRXD phat sinh trong thgi gian téi tai 15 quan, huyén cda
thanh phé con tiép tuc tang cao theo téc d6 cdéng nghiép
héa, dé thi hda ctia thanh phd. Vi vay, Thanh phé can tién
hanh diéu chinh quy hoach vé cac khu xt ly CTRXD nhu
dang cé.Trong d6, mébi quan, huyén can cé it nhat 1 khu xu
ly CTRXD tap trung;

- Cong tac tuyén truyén vé thu gom, xt ly CTRXD va
bdo vé méi trudng con han ché, chua tao dugc su chuyén
bién manh mé trong nhan thiic va hanh déng cta ngudi
dan va cac bén lién quan;

- Ché tai xtr phat cac vi pham trong linh vuc d8 trom
CTRXD trén dia ban thanh phé con thap, chua da suc ran de;

- Thanh ph6 chua cé chinh sach khuyén khich céac
doanh nghiép tham gia tai ché CTRXD. Day la mét han ché
I&n cta TP. Hai Phong trong cong tac quan ly CTRXD, trong
bé&i cAnh thanh phé va nudc ta dang dan chuyén hudng tir
nén kinh té tuyén tinh sang nén kinh té€ tuan hoan;

- COng tac xa hoi héa trong linh vyc thu gom, van
chuyén, xtt ly CTRXD con cham;

- Tinh trang st dung CTRXD phuc vu san lap trén dia
ban thanh phé dang c6 chiéu hudng gia tang. Mac du
CTRXD hoan toan c6 thé tai si dung lam vat liéu san 1ap
nhung can c6 hudng dan ky thuat cu thé.

5. DE XUAT CAC GIAI PHAP NANG CAO HIEU QUA
QUAN LY CTRXD TREN PIA BAN TP. HAI PHONG

DPugc biét, theo Ké hoach s6 05/2019 ctia UBND TP. Hai
Phong vé quan ly téng hop CTR dén nam 2025, tdm nhin
dén nam 2050, Hai Phong dat muc tiéu téi nam 2025, 90%
lugng CTRXD phat sinh phai dugc thu gom, tai s&f dung, tai
ché thanh cac san pham than thién maéi trudng. Phan dau
dén nam 2050, tat ca cac loai CTR phét sinh déu duoc thu



gom, téi st dung, tai ché va xt ly bang nhiing cong nghé
tién tién, than thién véi méi trudng va phu hop véi diéu
kién thuc té ctia dia phuong, han ché khéi lugng CTR phai
choén 18p dén muic thap nhat.

5.1. Cac giai phap vé luit phap - chinh sach

-Thanh phé can ban hanh huéng dan ky thuat vé phan
loai CTRXD tai nguén; hudng dan ky thuat vé thu gom, tai
ché, xtr ly CTRXD;

-Thanh phé can ban hanh chinh sach cu thé quy dinh
phi chén lap truc ti€p CTRXD nhu tang phi chén lap truc
ti€p CTRXD hodc tinh Iy ti€n phi chén 1ap truc tiép;

-Thanh ph6 can ban hanh quy ché vé quan ly CTRXD,
trong d6 c6 cac ndi dung cu thé nhu phan cong nhiém vu
cu thé va quyén han clia cac co quan hanh chinh trong
cdng tac quan ly CTRXD;

- Thanh phé can xay dung va quan ly co s& dir liéu vé
CTRXD trén dia ban thanh phé, dac biét chi y t6i cong tac
du bao;

- Thanh phé can xay dung va hoan thién céac chinh
sach thuc ddy hoat dong tai ché CTRXD trén dia ban thanh
ph6. Thanh phé can coi hoat déng tai ché CTRXD nhu mot
hoat dong xu ly rac thai vai viéc ho trg kinh phi cho hoat
dong tai ché; cé co ché ho trg vé tai chinh, trg gia déi véi
cac doanh nghiép tai ché CTRXD lam vét liéy;

- Thanh phé can tang cudng ché tai xt phat cac vi
pham trong hoat déng dé trém CTRXD.

5.2. Cac giai phap vé quan ly hanh chinh

S& Xay dung Hai Phong can tang cudng phéi hgp voi
s&, nganh lién quan va cac dia phuong gidm sat chat hoat
dong céc ch dau tu va nha thau xay dung. Trong dé, uu
tién tap trung quan ly, xt ly CTRXD ngay tir ngudn phat
thai xay dung.

TP. Hai Phong can phan cong, phéan cap trach nhiém
quan ly cho UBND cac cap vé quan ly, giam sat qua trinh
thu gom, van chuyén CTRXD, phéi hgp cac nganh chuc
nang trong kiém tra, xr phat vi pham, 1ap danh sach cac
cong trinh xay dung pha dé, khéi cong xay dung trén dia
ban... Déng thai, can ci theo Thong tu s6 08/2017 quy
dinh chi tiét vé quan ly CTRXD clia Bé Xay dung, S& Xay
dung cling yéu cau cac chu dau tu cac cong trinh xay dung
phé duyét, gli thong béao ké hoach quan ly CTRXD dén S&
Xay dung (hodc co quan cap phép xay dung theo phan cap
vé quan ly cong trinh) va chinh quyén dia phuong trudc
khi khai cong xay dung céng trinh...

5.3. Giai phap vé quy hoach

- Thanh phé can xay dung quy hoach véi muc tiéu cu
thé vé thic day tai ché, han ché chén 1ap CTRXD, chéng
d8 tréom chat thai; ban hanh cac quy dinh cu thé vé trach
nhiém quan ly CTRXD d6i véi cac bén lién quan, thuc hién
co ché trach nhiém ma rong clia nha san xuat (EPR).

-Thanh pho can sém thuc hién quy hoach chi tiét cac
tram tap két, trung chuyén CTRXD cho tiing quan, huyén
theo hudng méi phudng, xa co it nhat 1 tram.

5.4. Giai phap vé ky thuat

Da bao quat tat ca cac cong doan phan loai, thu gom,
van chuyén, xtt ly CTRXD.

5.5. Gidi phap vé tai sir dung, tai ché

- Danh gia cac loai CTRXD c6 kha nédng tai ché, tai st
dung dé thu gom, van chuyén dén céc ca sd tai ché, tai st
dung theo cac muc dich phu hgp;

- C6 mét tiém nang rat 1dn dé tai ché va tai st dung
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CTRXD, dac biét Ia thi trudng cét liéu tai ché st dung trong
cac du an dudng (lam vat liéu san lap trong nén, mong
dudng, ao duang), vat liéu két dinh thay luc.

5.6. Cac giai phap vé gido duc va truyén théng méi trudng

- Thanh phé can dua chuong trinh gido duc moéi
trudng vao cac cap hoc mam non, phé théng, dai hoc va
céc loai hinh dao tao, béi duéng nghiép vu cla cac té chic
chinh tri, xa héi; tuyén truyén, ndng cao nhan thiic qua céc
phuang tién truyén théng, cac t6 chiic doan thé (phu na,
thanh nién, néng dan, cuu chién binh...);

-Tang cudng dao tao chuyén mon nghiép vu vé quan
ly CTRXD cho d6i ngli can bé lam céng tac quan ly CTRXD
tai cac s&, ban, nganh lién quan va cac don vi cé chiic nang
thu gom, van chuyén, luu tr va x( ly chat thai;

-Tuyén truyén rong rai, thudng xuyén trén cac phuong
tién thong tin dai ching, tuyén truyén, gido duc théng qua
sinh hoat thudng ky cla cac té chic doan thé & co s, tao
phong trao thi dua, xay dung nép séng mdi trong khu dan
cu vé tac hai ctia hoat dong dé trom CTR ra moi trudng
chung quanh...

6. KET LUAN

Qua két qua khao sat cho thay Hai Phong chua c6 co
s& nao tai ché CTRXD. P& c6 thé nang cao hiéu qua quan
ly CTRXD, 6 nhém giai phap da dugc dé xuat. Vé trudc mat,
Hai Phong can quy hoach ngay cac tram tap két, trung
chuyén CTRXD trén dia ban méi phudng, xa va can xt phat
that nghiém cac trudng hgp vi pham vé dé trom CTRXD.
Cac co ché chinh sach khuyén khich dau tu co sG téi ché
chat thai cling can dac biét quan tam...

L&i cdm on: Nghién ctiu nay dugc tai trg bai Trudng
Daihoc Hang haiViét Nam trong Dé tai ma s6 DT 22-23.118.
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M6 hinh thi nghiém Venturi chi phi thap
phuc vu day-hoc tich cuc cho mon hoc Co luu chat

= TS. NGUYEN HU'U THO™; ThS. CHAU THI THAN; ThS. HO A LIL

ThS. LY THANH HUNG; TS. NGUYEN VU ANH DUY
Truong Bai hoc Nguyén Tat Thanh
Email: “nhtho@ntt.edu.vn

TOM TAT: Viéc st dung thuc hanh trong cac thi
nghiém tai 16p la cach tiép can hap dan dé fang
cuong su hiéu biét cidc nén tang ly thuyét. Nghién
ciu thuc hién md phdng va ché tao bé thi nghiém
éng Venturi don gidn, nhd gon, tiét kiém chi phi, phuc
vy viéc thay déi phuong phap gidng day tU hudng
ndi dung sang hudng nang luc trong mén hoc Co
luu chat. Trinh ty nghién ctu thuc hién theo co s&
ly thuyét éng Venturi, dé xudt danh gia y tudng thiét
ké - ché tao, sau dé mé phdéng dong chay qua éng
Venturi dua trén Solidworks Flow Simulation, cudi
cung tién thanh thi nghiém va khao sat su hai long
clia ngudi hoc. K&t qua khao sat chi ra rang viéc ung
dung thiét bj thuc hanh tai lop mang lai muc dé hai
lbng cao vé kha nang dat duoc chuan dau ra.

TU KHOA: éng Venturi, co luu chat, hoc tap tich cuc,
thi nghiém.

ABSTRACT: The use of hands-on in classroom
experiments is an engaging approach to enhancing
understanding of theoretical foundations. Research,
simulate, and fabricate a simple, compact, cost-
effective venturi tube experiment, serving to change
the teaching method from content-oriented to
competence-oriented in  fluid mechanics. The
research sequence follows the venturi pipe theory,
proposes to evaluate the design-manufacturing
concept, then simulates the flow through the venturi
pipe based on Solidworks Flow Simulation, and
finally proceeds to experiment and survey of learner
satisfaction. The survey results showed that the
application of practical equipment in the classroom
conducted a high level of satisfaction about the ability
to achieve the student learning outcomes.

KEYWORDS: Venturi tube, fluid mechanics, active
learning, experiments.

1. DAT VAN DE

Thuc nghiém co luu chat 1a mét phan khéng thé thiéu
dugc dé hiéu ban chat ctia chat 16ng va chat khi trong qua
trinh gidang day va hoc tap [1]. Hoat ddng mo phong dong
luc hoc luu chat nhu Solidworks Flow Simulation hé trg

138

dac luc cho cac bai hoc ly thuyét, nham nang cao nang luc
ngudi hoc, gilip tang cudng hiéu biét vé su sut 4p, tén that
nang lugng, ap suat, van téc dong luu chat [2 - 4].

Kaiphanliam, Nazempour, Golter, Van Wie va Adesope
[5] xem xét tac dong clia cdc mo-dun hoc tap trén may
tinh dé ban chi phi thap thuc hanh trong mét I6p ca hoc
chat 16ng gbém 27 sinh vién. Viéc tich hgp phan mém vao
khoa hoc ky thuat mang lai Igi ich cho ngudi hoc theo hai
cach. Th nhat, méi trudng hoc tap tich cuc khuyén khich
su hiéu biét sau sic vé tai liéu khoa hoc. Thit hai, nd mang
lai cho sinh vién trai nghiém thuc té€ véi cac cong cu “hién
dai” dugc st dung trong nganh cong nghiép. Untener, Mott
va Jones [6] da chuan bj cho sinh vién cac ky nang vé cong
nghiép bang viéc tich hgp phan mém PIPI-FLO vao gidng
day khoéa hoc ca luu chat. Trong linh vuc ky thuat co khi,
phuong phap gido duc khoa hoc thuc nghiém d&a dugc
trién khai thanh céng, gép phan to 16n vao viéc tiép thu
kién thuc vé khoa hoc gido duc va thay déi phuong phéap
giang day [7]. Nguyen, Shirk va Rufer [8] thiét ké va ché tao
hai thiét bi phong thi nghiém dugc st dung trong cac 16p
co hoc luu chat tai Pai hoc Miami nham tao co héi hoc hoi
va &p dung cac khai niém va nguyén ly da hoc trong 16p dé
nang cao nang luc hiéu biét va kinh nghiém cho ngudi hoc.

Do vay, bai bao nay trinh bay nguyén ly mé phéng
dong luu chat bang Solidworks Flow Simulation va ché tao
thiét bi Venturi dé€ phuc vu gidng day ca luu chét, qua doé
khao sat su hai long clia ngudi hoc qua viéc giang day va
hoc tap tich hgp trong mén hoc Co luu chat.

2.NGUYEN LY ONG VENTURI
Tiét dien Hong éng Tiét dién chinh clia éng
ong chinh

1 2 3

Chidu dong chay
@ =21°£2°
@, =5°%15°

Hinh 2.1: Ong Venturi thuong mai c6 s&n, duoc I3p dat trong 6ng véi
thiét bi do dé chénh dp dé xac dinh luu luong [9]

Hinh 2.1 thé hién hinh dang cc ban cla éng Venturi.
Dong chay ti 6ng chinh tai tiét dién 1 dugc gia téc dé qua
tiét dién hep, nai o ap suat luu chat giam. Sau d6, dong
chay di qua phan mé&rong phan ky cé cung dudng kinh vai
6ng dan chinh. Voi ap luc dugc dat trong thanh 6ng tai tiét
dién 1 va trong thanh hong 6ng tai tiét dién 2. Cac voi ap
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suat nay dugc gan vao hai bén ctia mét bé vi sai ap ké sao
cho d6 léch h la d6 chénh &p suat p, - p..

Phuong trinh lién tuc va phuong trinh ndng luong
dugc dung dé xac dinh méi quan hé, tir dé xéac dinh luu
lugng dong luu chat. Ta viét cac phuang trinh Bernoulli (1)
va phuong trinh lién tuc (2):

(M

()

&+z, +£—h, :&+zz+i
7 2y 2g
O=A4v, =4y,
Dai vai dong khi, ta xem xét cac bién thién cla trong
luong riéng y theo &p suat. Rit gon phuang trinh (1) va (2),
ta duoc:

B Zg[(pl—pz)/}/+(zl—22)—h,_]
V‘_J (474) -1 3

Ong venturi dugc I4p theo vi tri ndm ngang dé (z, - z,)
bang 0. Pai lugng h, la nang lugng that thoat khi luu chat
chay tu tiét dién 1 sang tiét dién 2. Gia tri cGa h, dugc xac
dinh theo thuc nghiém. DE thuan tién han, ta stia phuong
trinh (3) bang cach lugc bo h, va dua vao hé s6 xa C:

e 2g(}71*[72)/7
vlf(’\j (47 4,) -1 )

Phuong trinh (4) c6 thé dugc dung dé tinh van téc clia
dong chay quay hong éng clia ap ké. Luu lugng theo céng
thicQ=Av,:
0=c4 Zg(pl—Pzz)W (5)
(A1 /Az) -1

Hé s6 xa C thé hién ti lé van téc thuc qua 6ng Venturi
VGi van toc ly tudng ma khéng cé tén that nang luong. Gia
tri Csé luén luén nhé hon 1,0.

3.DANH GIA VA CHON THIET KE

Dé danh gia va chon lua y tudng thiét ké (Bang 3.1), ta
dung ma tran ra quyét dinh Pugh (Bdng 3.2) véi cac tiéu chi
nhu sau: (+) T6t han muc chuan cé gié tri 1; 0 muc so sanh
bang nhau véi gia tri 0; muc (-) c6 quan hé xau hon muc
chuén, véi gia tri (-1). Quy trinh thuc hién ma tran Pugh
gém 1) Trudc khi bat dau, ta thu thap hai tap di liéu; 2)
Cheén céc tiéu chi vao cot bén tay trdi cia bang (& cot "Tiéu
chi"); 3) Chén cac danh sach giai phap (thiét ké) vao hang
trén cung thé hién 8 mo hinh 1,2 va 3 cGa Bdng 3.1; 4) Danh
sO cac tiéu chi Ung vai cac gidi phap thiét ké theo cdc mic
gia tri quy dinh; va 5) Xem xét ma tran quyét dinh téng thé
va ra quyét dinh chon lua y tudng thiét ké tét nhat.

B3ng 3.1. Y tudng thiét k& cho mé hinh Venturi

M6 hinh 1

M6 hinh 3

Nguén: Chemical Engineering Lab, The
University of Texas Permian Basin.

M6 hinh 2

Badng 3.2. Ma trdn quyét dinh Pugh

Dénh gid va chon lua y tudng thiét ké thiét bi Venturi/Pitot

Tiéu chi T Hang

-1 6
] 2
-1 6
] 2
-1 6
-1 6
0 4
3 1
0 4

Téng -3 3 7

Xép hang uu tién 3 2 1

4. MO HiNH CAD VA CAE ONG VENTURI

M6 hinh dugc thiét k& sit dung CAD 2D Solidworks 2020 ¢6 hinh dang va kich thudc nhu Hinh 4.1. S dung phan mém
MdSolids 4.0 [10] dé kiém tra ap luc cho phép clia 6ng dé gidi han ap suat tac dung 1én 8ng dé tranh cho 6ng Venturi thiy
tinh bi v&. Sau dé, ta ti€n hanh thuc hién mé phdng déng luc hoc luu chéat tinh toan cho dong khéng khi qua 6ng Venturi

st dung phan mém Solidworks Flow Simulation [11].

Hinh 4.1: Mé hinh CAD cua éng Venturi
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* M6 hinh dong chay réi k-e: Trong mé hinh nay, dong
khong khi qua 6ng Venturi dugc gid si chdy réi dang
nhiét va luu chat khong nén dugc. Phuang trinh lién tuc,
phuong trinh Navier-Stokes d6i véi mé hinh chay réi, mo
phong dong luu chat mét pha v6i moé hinh k- € dugc s
dung. Phuong trinh chuyén déc lap thai gian danh cho
dong nang réi k tinh cho khéi lugng don vi va phuang
trinh chuyén doc lap thai gian danh cho t6c¢ dé tiéu tan
nang luong e thiét lap theo [12]. Cac hé sé ctia mo hinh réi
k-g dugc dinh nghia trudc theo gid tri mdc dinh [13]:

C,=144; C,,=192; C,=0,09; o,=1; o,=13

Cac budc can thuc hién dé mé phdng CFD cho dong
khi qua 6ng Venturi nhu sau:

- Budc 1: biéu kién bién vdi ap suat tai hai dau vao
dugc thiét lap va diéu chinh bsi dong ho do ap suat. Khoi
luong riéng luu chat p = 1,184 kg/m?va hé s6 nhé dong luc
hoc u=1,855.10" Pas.

- Budc 2: Thiét l1ap khoéng gian tinh toan cho mé hinh
CFD cua 6ng Venturi. Khong gian tinh toan la kich thudc
téng thé theo ba chiéu truc x, y, va z ctia mé hinh CAD cho
6ng Venturi nhu Hinh 4.2.

Hinh 4.2: Khéng gian tinh todn cho mé hinh CFD éng Venturi

- Budc 3: Thiét lap muc tiéu tinh toan. Gia tri trung binh
ap sudt tinh (Pa) tai cac diém A, B, C va D va gi4 tri trung
binh ctia van téc (m/s) tai bon diém A, B, C va D nhu Hinh
4.3. Déng thai, ta thiét 1ap hai muc tiéu quan sat la do léch
ap suat gitia hai diém A va B; dé léch ap suat gidra hai diém
Cva D trén 6ng Venturi.

|

Hinh 4.3: Thiét I3p cdc diém muc tiéu can quan sat
- Budc 4: Tao lusi cho méd hinh CFD: Céac ché do luéi
dugc thiét 1ap véi ché do6 mac dinh tu déng va thich nghi
trong Solidworks Flow Simulation nham tinh toan nhanh

két qua vai dd chinh xac chdp nhan dugc. Két qua mo
phong cho thdy rang trudng ap suat tinh trong éng Venturi
nhu thé hién trong Hinh 4.4. Ngoai ra, trudng phan bé ap
suat ciing nhu dé chénh léch 4p ciing dé dang hién thi két
qua tinh toan.

2 o R

Hinh 4.4: Phan bé ap sudt trong éng Venturi

5. CHE TAO VA THU NGHIEM ONG VENTURI

M6 hinh bé thi nghiém 6ng Venturi (Hinh 6.1) gom: 1 -
Nt cdp chat long dau vao; 2 - Nut cap chat 1éng dau ra; 3
-Van diéu ap dau vao; 4 - Déng ho ap suat dau vao; 5 - Van
diéu ap dau ra; 6 - Déng ho ap suat dau ra; 7 - Van an toan
(dugc cai dat ¢ ap suat 1 bar); 8 - Bién tré diéu chinh téc do
bom; 9 - Nguén cap 220VAC; 10 - May bom khi nén.

Hinh 5.1: Mé hinh Venturi sau khi ché tao

- D€ st dung va khai ddng an toan: D4u tién, bién trg
diéu chinh t6c d6 bom: min - diing bom, max - bom ap
suat t6i da; van diéu ap dugc van cung chiéu kim déng ho
-mé, van ngugc chiéu kim déng hé - déng. Kéo van 1én dé
diéu chinh, sau khi diéu chinh an xuéng dé gilt ¢ dinh;
Van an toan dugc cai mac dinh la 1 bar, néu 4p suét I6n hon
1 bar van sé m& dé thoét khi bdo vé an toan ng thay tinh.

-Van thanh theo hai budc: Budc 1 gém cong tdc ngudn
220V: trang thai OFF; bién tr& diéu chinh t6c do: xoay vé
hét bén trai (min); van diéu ap dau vao: ma toi da; van diéu
ap dau ra: mé t6i da. Budc 2 gbm cap ngudn 220V va ma
cbng tac; xoay bién trd theo hudng max dé may bom hoat
déng; xoay ngugc chiéu kim déng hé van diéu ap dau ra
dé ap sudt trong 6ng tang Ién. Thuc hién mé phéng va
thuc nghiém cho éng Venturi. S6 liéu lay tr mé phong va
thuc nghiém ghivao Bdng 5.1.

Bang 5.1. Két qud mé phdéng CFD va thuc nghiém éng Venturi

Apsudtdiu | Apsuitdau | D6 chénhap D6 chénh dp Van téc tai A Van téc tai Van téc tai C Vantéctaip |20 1éch chiéu|BG léch chiéu
N an toc tai B cao cot nudc | cao cot nuéc
STT vaoP, raP, Ap,, Ap., v, V. (m/s) V. v, h h

(bar) (bar) (Pa) (Pa) (m/s) B (m/s) (m/s) AB <«
(m) (m)
1 0,25 0 3126,97 2128,98 151,56 3,23 6,86 172,78 035 022
2 0,50 0 5265,80 3973,63 178,34 3,98 8,03 221,88 0,59 041
3 0,75 0 7007,52 5505,19 187,78 4,40 8,22 245,38 0,79 0,56
4 1,00 0 8589,53 6726,49 191,66 478 8,70 255,13 0,70 0.69
5 0,50 025 3631,64 2193,13 143,40 3,51 632 158,68 0,41 022
6 0,75 025 6029,87 414552 172,50 3,96 7,58 208,03 0,68 042
7 1,00 025 8076,86 5872,52 185,06 439 8,03 235,42 091 0,60
8 0,75 0,50 3741,40 2217,57 135,22 2,94 6,20 147,35 0,42 0,23
9 1,00 0,50 6654,71 4261,76 166,68 3,83 7,45 196,03 075 043
10 10 0,75 3941,32 2248,14 128,44 2,59 5,85 13835 044 023
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- Két qua khao sét su hai long ctia ngudi hoc:

K&t qua khao sat su hai long ngudi hoc ti hai l6p hoc
phan ca luu chat véi s6 lugng 120 sinh vién. Trong d6, c6
92 y kién sinh vién dugc thu thap va xt ly di liéu. Két qua
khao sat v&i cac tiéu chi danh gia theo 5 muc: 1) - Phan
déi manh, 2) - Khong dong y, 3) - Binh thuéng, 4) - Dong
¥, 5) - Hoan toan déng y. Cu thé la gidng vién (GV) kich
thich su quan tam cuia sinh vién vé mén hoc nay: 83,7%
3 muc 5; GV khuyén khich cac cudc thao luan va tra 16
cac cau hoi trong gid hoc: 81,5% muc 5, 10,9% muc 4;
GV khuyén khich tu duy doc lap, sang tao cia ngudi hoc:
80,4% muc 5, 12% muc 4; GV da st dung nhiéu phuong
phap gidng day dé dat dugc muc tiéu clia mén hoc (vi
du: thao luan nhém, thuyét trinh, bai tap vé nha cla sinh
vién, bai tap trén I6p...): 80,4% muc 5, 10,9% muc 4; GV
da tao thach thiic dé sinh vién hoan thanh cac bai hoc va
bai tap t6t nhat: 79,3% mduc 5, 13% muc 4; GV co su lién
hé gila ly thuyét va thuc tién: 81,5% muic 5, 9,8% muc 4;
GV quan tam dén su tién bd ctia ngudi hoc: 80,4% muc 5,
13% muic 4; GV st dung t6t cac thiét bi cong nghé théng
tin ho trg cho viéc gidng day: 78,3% muc 5, 14,1% muc 4;
K&t qua hoc tap clia SV dugc danh gia chinh xac, khach
quan, cdng bang: 79,3% muc 5, 14,1% muc 4; Phan hoi
clia GV dugc cung cap trong khung thoi gian da néu:
78,3% muc 5, 14,1% mduc 4; Phan héi cho thay lam thé
nao dé cai thién viéc hoc ctia ban (nhu slra bai tap va cac
y kién khac): 77,2% muic 5, 15,2% muc 4; Trang thiét bi
tai phong hoc dap Gng dugc yéu cau gidng day va hoc
tap: 76,1% muc 5, 15,2% muc 4; Dé cuang da dugc gidi
thiéu va giai thich vao dau khéa hoc: 100% déng y; Khoa
hoc da dugc cung cap nhu dugc néu trong dé cuong:
98,9% déng y; GV giai thich cac tiéu chi cham diém cua
mon hoc: 100% déng y; Cac ky thi/kiém tra lién quan dén
chudn dau ra mén hoc: 98,9% déng y; Cac bai tap/bai tap
I6n lién quan dén két qud hoc tap va chuan dau ra cla
moén hoc: 98,9% déng y; Day la mdt moén hoc dang dé
hoc: 100% déng y; Ban c6 mudn gidi thiéu mon hoc nay
cho sinh vién khoa sau?: 98,9% d6ng y; Nhin chung, ban
danh gia kinh nghiém cta ban trong mén hoc nay nhu
thé nao?: Xuat sac 44,6%; Gioi 7,6%; Kha 38%; trung binh
8,7%; Ban chuan bi, lam bai tap vé nha cho mén hoc bao
nhiéu gid 1 tuan?: 0 - 4 gi& chiém 64,1%; 5 - 8 gi& chiém
23,9%; Ban da dong gép xay dung bai va cac hoat déng
trong 16p: 53,3% chon muc 5, 20,7% chon muc 4; Ban cam
thay rang ban dang dat dugc két qua hoc tap va chuén
dau ramén hoc: 57,6% muc 5 va 25% muc 4.

6. KET LUAN

Bai bao trién khai mé hinh thi nghiém Venturi va Pitot
V@i chi phi thdp nham thi nghiém dé giai thich dinh luat
Bernoulli. M& hinh ché tao dé day hoc tich cuc va kiém
chiing hiéu qua hoc tap qua y kién ngudi hoc. Dit liéu thuc
nghiém va khao sat cho thay hiéu qua tich cuc trong day -
hoc ctia mé hinh Venturi dugc ché tao. Ky nang mé phong
CAE dé quan sat &p sudt va van téc trong 6ng Venturi gop
phan gilp ngudi hoc ndm viing ban chat phuong trinh
Bernoulli va phuang trinh lién tuc.

LGi cdm on: Tac giad xin chan thanh cdm on Truong Pai
hoc Nguyén Tat Thanh da ho trg kinh phi nghién ctiu cho dé
tai“Thiét ké va ché tao thiét bi thi nghiém éng Venturi va Pitot
phuc vu gidng day ca hoc luu chat” véi ma sé 2021.01.159.
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Tong hop vat liéu Sn0,/g-C,N, va nghién ctu xtr ly
du lugng khang sinh oxytetracylin trong nudc
tai mot s6 dam nudi thiy san ven bo & Hai Phong

= VO THI KIM VAN; LE THI LINH CHI; NGUYEN THI KIEU OANH; NGUYEN THI THU UYEN
TRAN THUY LINH; ThS. NGUYEN THI THU®; ThS. DINH THI THUY HANG

Truong Dai hoc Hang hai Viét Nam
Email: “nguyenthithu.vmt@vimaru.edu.vn

TOM TAT: Trong nghién clu nay, vat liéu xic tac
quang SnO,/g-C,N, duogc téng hop bing phuong
phap nung Sn O,(OH), va melamine & 550°C, sau
do tron theo 16 1:7 va 1:8. Két qud diac trung cau
fric vat liéu bang phuong phap nhiéu xa tia X va kinh
hién vi dién t& quét (SEM) cho thay cac hat SnO, véi
kich thudc khodng 50 nm dugc l1ang dong 1én cac
I6p g-C,N,. K&t qua khao sat kha nang phan huy chat
khang sinh oxytetracylin trong nudc dadm nudi tém tai
quan Hai An, TP. Hai Phong cho thay cac vat liéu déu
thé hién hoat tinh hap phu - quang xuc tac khi duoc
chiéu sang bang dén LED (20W) trong thoi gian 3h,
véi hiéu suat dao déng trong khodng 5 - 93%. M3u
Sn1:7 c6 khad ndng phan hdy OTC t6t nhat véi hiéu
qud xr ly dat 93% khi nghién ctu trén mau thuc.

TU KHOA: Diéu ché vat lieu, SnO,/g-C,N,,
oxytetracylin, phan hdy thuéc khang sinh.
ABSTRACT: In this study, SnO,/g-C,N, photocatalyst
materials were synthesized by heating and then
mixed in the ratio 1:7 and 1:8. The results of material
structure characterization by X-ray diffraction and
scanning electron microscopy (SEM) showed that
SnO, parficles with the size of about 50 nm were
deposited onto the g-C,N, layers. The results of the
survey on the ability fo decompose the antibiotic
oxytetracycline in the shrimp pond water in Hai An
and Duong Kinh districts, Hai Phong city, ranged 3%
to 75%, in which the sample had the best tfreatment
is SNn1:7.

KEYWORDS: Modulation of materials, SnOZ/g—C3N4,
oxytetracycline, antibiotics.

1. DAT VAN DE

Bung trudc nhu cau vé ngudn thuc phdm ngay cang
tdng cla con ngudi, nganh cdng nghiép nudi tréng thay
san khoéng nguing phat trién, dac biét 3 viéc thai ra moi
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trudng nhing loai nudc thai van con du lugng thudc
khéang sinh duoc si dung trong qua trinh nuoi trong. Viéc
XU ly nudc nudi trong thay san chia khang sinh da dugc
ap dung rat nhiéu phuong phap xt ly khac nhau nhu vat
ly, sinh hoc hay hoa hoc hodc su két hgp gitia cac phuong
phap dé. Hiéu qua loai bd cta cac phuong phap nay khéng
cao va chi phi kha dat. Phuong phap xuc tac quang héa
trong vung anh sang kha kién dé phan hly cac hop chat
hitru co trong nudc dang hap dan cac nha khoa hoc béi
chung s dung dugc ngudn nang lugng vé tan cé san
trong tu nhién la anh sang mat trdi va tac nhan oxi héa la
oxy khong khi. Vi thé, diéu quyét dinh & day la chat xuc tac.
Oxytetracylin (OTC) la loai khang sinh phd rong dugc
st dung phé bién trong nudi tdm dé chira mot loat bénh
nhiém trung do nhiéu loai vi sinh vat gram duong va gram
am, nhiém tring dudng ho hap. Du lugng khéng sinh trong
thit, ca, tdbm khong mat di ma tich tu lai 8 ngudi tiéu dung,
khién con ngudi cling bj“lay” bénh nhdn thudc lam cho kha
nang chira tri kho, 1au dai va phtc tap hon. Mot sé khang
sinh c6 thé gay tr vong cho nhiing ngudi bi di (ing nghiém
trong va khang sinh tich tu lau ngay cé thé gay dot bién
va ung thu, trong dé oxytetracylin gay di ing dudng tiéu
héa. Thuc trang lam dung chat khang sinh khéong chi gay
bénh cho ngudi tiéu dung ma con chinh ban than cua
ngudi nuoi tréng st dung va dac biét du lugng khang sinh
da gay ra nhiéu thiét hai d6i vai xudt khau thay san Viét
Nam, khién nhiéu 16 hang thay san xuat khau, dac biét I3
xuat khau tém clia cac doanh nghiép nuéc ta bi co quan c6
tham quyén nudc ngoai cdnh bao tén du hda chat va bi trd
vé, gay thiét hailén vé kinh té. Diéu nay anh hudng truc tiép
dén cac doanh nghiép va ngudi nuoéi trong thay san khién
ho diéu ding, tham chi bi thua 16, pha san [1]. Hién nay,
OTC la loai khang sinh bi han ché hodc cdm theo tiéu chudn
thuc phdm hién hanh ctia My. G Bic My va EU, ca hai khu
vuc nhap khau tém Ién, viéc st dung khang sinh trong nudi
trong thay san dugc quy dinh nghiém ngat. FDA da khéng
chap thuan viéc sir dung bat ky loai khang sinh nao trong
nudi tom, c6 nghia la khéng c6 con tdm nao chia khang
sinh dugc ban trén thj trudng Hoa Ky. Vi thé, viéc ap dung
khoa hoc cong nghé dé xtr ly du lugng OTC la can thiét.
Thoi gian gan day, mot loai vat liéu ban dan khong
kim loai, dang polymer clia carbon nitrua cé cau truc 16p
nhu graphit (g-C,N,). Uu diém ctia vat liéu nay la c6 nang



lugng vung cdm thap, khodng 2,7 eV, vi vay né c6 thé hoat
déng dudi diéu kién anh sang mat trdi, dé téng hop va tro
vé mét vat ly. Tuy nhién, & dang nguyén chat, g-C,N, c6
nhugc diém la dé tai hgp electron va 16 tréng quang sinh,
dan dén hiéu suat xdc tac kém. Déng thai, viéc st dung
chat oxy héa thong thudng la H,O, tuy mang lai hiéu qua
xU ly nhung chua cao. Do dé, muén tang cudng hiéu qua
xUc tac quang cla vat liéu thi can han ché su tai két hop
trén va thay thé bang chét tham gia phan (ng khac véi
muc dich kéo dai thai gian séng clia cap electron - 16 tréng,
tur d6 tang kha nang phan hay cac chat hiu co. C6 nhiéu
phuang phap dé lam tang hoat tinh xuc tac quang, ndi bat
lén trong dé la phuong phap pha tap (doping) g-C,N, véi
cac nguyén té phikim khac nhu O, S, B, P, F... Day la phuong
phap hiéu qua va dugc ting dung nhiéu, cac vat liéu sau
khi pha tap cé hoat tinh xtc tac vugt tréi hon khi khéng
pha tap. Mot s6 cdng trinh nghién ctu chi ra rang pha tap
g-C,N, v6i cac nguyén t6 phi kim nhu O, S, B, P hay gén véi
mot chat ban dan khac c6 thé lam gidm t6c do tai két hop
electron - 16 tr6ng quang sinh, va dan dén cai thién hoat
tinh xuc tdc quang [3].

Trong nghién cttu nay, g-C,N, dugc st dung nhu chat
mang dugc két hgp cling véi SnO, nham tédng hoat dong
trong vung anh sang kha kién va giam hién tugng tai két
hgp electron va 16 tréng quang sinh dé phan huy chat
chét khang sinh OTC.

1.1. D8i tugng nghién citu

-Vat liéu téng hop: SnO,, g-C.N,, SnO,/g-C,N,;

- Chat khang sinh: oxytetracylin;

- Mau nudc tai dam nudi trong thay san.

1.2. N6i dung nghién ctru

- Téng hop dugc cac mau vat liéu composit SnO,/g-
CN, & cac ti 1é khoi lugng khac nhau;

- Nghién ctiu dac trung cau trdc ctia vat liéu ché tao duac;

- Ung dung vat liéu da ché tao dé phan huy du lugng
khang sinh trong nudc tai dam nudi thay san ven bién;

1.3. Phuong phap nghién ctiu

- Phuong phép khao sét hién trudng lay mau phan
tich theo cac Tiéu chudn hién hanh cla Viét Nam: Ldy mau
nudéc tai cdc ddm nudi tdm;

- Phuong phap danh gia nhanh: Do dac cac théng so6
danh gia chat lugng nudc tai hién trudng;

- Phuong phép téng hop: téng hop lai tat ca cac két
qua da phan tich dugc.

2. THUC NGHIEM

2.1.Tong hop vét liéu Sn0,/g-C.N,

2.1.1.76ng hgp g-C N,

Vat liéu carbon nitride g-C,N, dugc ché tao bang
cach nung melamin tai 550°C trong |6 nung Nabertherm
LT 5/13/B410 tai phong thi nghiém cda Vién Méi truong,
Trudng Dai hoc Hang hai Viét Nam. Nhiét d6 dugc tang
tiing bac, méi bac tuong duang vai 50°C va gilt tai muc
nhiét cai dat trong 2 - 5 phut trudc khi tiép tuc tang dén
bac tiép theo. Tai muc nhiét 550°C, vat liéu dugc duy tri
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nung trong vong 2h va dé ngudi dén nhiét dé phong.
2.1.2.76ng hgp SnO,

Can 6,768 g SnCl,.2H,0 cho vao céc thuy tinh 250 m,
sau d6 cho hén hop dung dich da pha san 50 ml H,0 va
20 ml etanol vao c6c va khudy cho hén hgp tan hét thu
dugc dung dich A. Tiép theo, can 2,807 g NaOH dugc hoa
tan trong 30 ml H,O thu dugc dung dich B. Bat dung dich
A trén may khudy tu, vira khudy vira nhé tiing giot dung
dich B vao dung dich A cho dén hét thu dugc két tua trang.
Sau dé, tiép tuc khudy trong 2 gig, ly tam, rlra nhiéu lan
bang nudc va etanol dé dudi hét CI- va Na*. Két ta vang
nau Sn 0,(OH), thu dugc dugc sdy & 80°C trong vong 12h,
san pham sau khi sdy dugc nghién min, cho vao thuyén st
c6 nap day, boc kin bang gidy trang nhém va dem nung &
520°C trong 1h. D€ ngudi & nhiét dé thudng, nghién min
thu dugc sdn pham réi cho vao lo dung mau va ki hiéu mau
la SnO,

2.1.3.T6ng hop Sn0,/g-CN,

Tron SnO, va g-C N, dé tong hop dugc theo tilé 1:7 va
1:8 r6i nghién min. Cac vat liéu sau khi tron déu sé dugc ky
hiéu 1a Sn1:7 va Sn1:8 tuong (g vdi ti 1é khéi lugng cua
Sn0,/g-C,N,.

2.2. Pac trung cau tric vat liéu

Vat liéu sau khi téng hop dugc dac trung cdu tric
vat liéu bang phuang phap nhiéu xa tia X tai Phong Thi
nghiém Cat liéu, Khoa Héa hoc, Truong Pai hoc Khoa hoc
tu nhién, Dai hoc Quéc gia Ha Noi va phuong phap Kinh
hién vi dién ti quét (SEM) tai Phong Thi nghiém Siéu cau
trac, Trung tam Nghién ctu Y sinh hoc - Vién Vé sinh dich
té Trung uong.

2.3. Khao sat kha nang xur ly OTC

2.3.1. Nghién cau kha nding xcrly OTC cda vatligu SnO /g-C N,

Dé khao sat khd nang phan hly oxytetracylin bang cac
vat liéu xudc tac quang Sn1:7 va Sn1:8, tién hanh can 0,05
mg vat liéu cho vao 100 mL dung dich OTC 10 ppm. Hén
hop dugc khudy tron dén khi dat can bang hap phu trong
béng t6i trong thai gian 1h va dugc 1dy mau dé xéac dinh
néng d6 OTC trudc khi chi€u sang bang dén LED (SLB7029,
30W, 220V). Sau mdi gid, 1ay 4 mL, loc bd vat liéu dé xac
dinh ndng d6 OTC con lai.

Néng d6 ctia OTC trong dung dich dugc xac dinh bang
phucong phap quang phd hap thu phan ti UV-Vis trén thiét
bi (...) ctia phong thi nghiém Vién Méi truong, Trudng Dai
hoc Hang hdi Viét Nam tai budc séng 357 nm.

Hiéu suat phan huy OTC (h) dugc tinh theo cong thic:

h(%) = @xmo

Trong dé: C_ va C, - Nong d6 ban dau va néng do tai
thai diém chiéu sdng sau t (gid) cia mau thir OTC (mg/L).

2.3.2. Nghién ctiu kha ndng x¢r ly OTC trong mdu thuc

Mau thuc dé nghién ctu dugc 1dy tai 3 dam nudi tém,
toa do 1: 20,83252°B, 106,75491°D; toa dd 2: 20,83265°B,
106,75518%°D, toa do 3: 20.83368°B, 106,755644°D. bo
nhanh thong s6 pH, nhiét do, d6 dan dién, d6 man cua

143



KHOA HOC CONG NGHE

S6 08/ 2002 3

mau ngay sau khi [dy mau. Mau dugc bao quan va van
chuyén vé phong thi nghiém dé tién hanh phan tich néng
do OTC trudc khi thir nghiém theo quy trinh da mé ta tai
Muc 2.3.1.

3. KET QUA VA THAO LUAN

3.1. Két qua dic trung cau trac vat liéu

Cac mau vat liéu da dugc dac trung bai ky thuat nhiéu
xa tia X va két qua dugc trinh bay trong Hinh 3.1.

Gidn d6 nhiéu xa tia X cGia g-C,N, trong Hinh 3.1 cho
thdy c6 pic dac trung clia g-C,N, xudt hién tai géc 26 =
13,4° va 27,4° So sanh vai cac tai liéu da cong bo, hai pic
nay tuong Ung vai cau tric carbon nitride dang 16p nhu
graphit (g-C,N,) [1].

Cutmg 4o
Cuémg dé

a) b)

274 \‘ ——sn1:8
——sn1:7

Ccuémng 4o
V\

2Theta

c)

Hinh 3.1: Gidn dé nhiéu xa tia X cua a) - g-C,N,; b) - Sn0,;
c)-Sn1:8vasni:7

Gian d6 nhiéu xa tia X cila mau SnO, tinh khiét (Hinh
3.1b) cho thay rang pic thi nhat cé cudng dé manh 6 26 =
26,6° tuang Ung vai mat (110), 3 pic tiép theo & 26 =33,9°,
260 =38° 26 =51,9° tuong Ung véi cac mat (101), (211) va
(301) ctia cau truc tinh thé SnO, (JCPDS 72-1147), diéu nay
phl hgp vdéi cac s6 liéu nhiéu xa chudn cho 4 mat tu dién
cla SnO, (PDF 41- 1445). Két qua nay phu hop véi cac tai
lieu da dugc cong bé [2].

Hinh 3.1c trinh bay két qua do nhiéu xa tia X clia cac
mau vt liéu da téng hop. Mac du duoc t8ng hap vdi cac ti
[& khac nhau nhung hinh dang cac phé gan nhu nhau va
cuing xudt hién céc pic dac trung ctia Sn0O, va g-C,N,. Cu
thé, cac pic dac trung cla SnO, 333,8°va 51,9° da xuat hién
trén gian dé. Tuy nhién, con mét pic & 26,6°nhung do gan
V@i pic déc trung cdia g-C,N, nén trén phd pic nay co thé
bi che. Ngoai ra, diéu dang luu y Ia mau nay con xuat hién
hai pic & vi tri 26 =13,1° va 20 =27,4° dac trung cho sy c6
mat cta g-C,N, trong vat liéu. Theo nhiéu tai liéu da cong
b6, 2 pic nay tuang (ng vai cau tric carbon nitride dang
I8p kiéu graphit (g-C,N,) [3]. Bac biét, pic nay c6 cudng do
khéac nhau & cdc mau Sn1:8, Sn1:7, trong do pic c6 cudng
d6 caohonlaSn1:7.

m

C
Hinh 3.2: Anh SEM cda (a))Sn 1:8; (b) Sn1:7; (c) SnO,

Trong Hinh 3.2 la hinh anh SEM clia cdc mau vat liéu
Sn1:8,5n1:7 va SnO, tinh khiét. C6 thé nhéan thay rang doi véi
mau SnO, tinh khiét c6 cac hat dang hinh cau dong déu cé
duang kinh khoang 50 nm. Tuy nhién, cac composit cé dang
cac khéi lon. Biéu nay c6 thé do cac Iop g-C,N, hinh thanh
trén bé mat SnO,. Két qua nay khang dinh vat liéu composit
gitta SnO, va g-C,N, da dugc téng hap thanh cong.

3.2. Két qua nghién cuu kha ndng phan hay OTC
cha vat liéu

K&t qua khao sat kha nang phan hay OTC clia cac vat
lieu dugc thé hién trong biéu dé & Hinh 3.3.
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Hinh 3.3: Hiéu sudt phan hdy OTC cda céc vét liéu theo théi gian

Trong thi nghiém nay, sau khi khudy vat liéu dén can bang
hap phu, néng dé OTC ban dau da gidam 29%, 25%, 75%, 95%,
tuong Uing véi cac vat liéu g-CN,, SnO,,Sn1:8,5n1:7. Khichua
chiéu sang, hiéu qua xtrly ctia SnO,, g-C,N,, Sn1:8 va Sn1:7 chi
khodng 10%, 16%, 20% va 23% tuong Ung.

Sau khi dugc chiéu sang, c6 thé thdy rang hiéu suat
xUc tac ctla mau vat liéu c6 su thay d&i ro rét. Sau 3h chiéu
sang, hiéu qua x{r ly cla mau SnO, chi dat khodng 25% va
tuong tu véi mau g-C,N, dat 29%, diéu nay c6 thé dugc giai
thich 1a do mic nang lugng ctia den LED chua da dé kich
hoat vat liéu SnO, va su tai t6 hop nhanh chéng cla cap
electron/I6 tréng trén mau g-C,N, dugc tao ra trong qua
trinh xuc tac.

TU Hinh 3.3 c6 thé quan sét thdy 75% va 97% OTC da
bi phan huy khi s& dung Sn1:8 va Sn1:7 trong cung thai
gian chiéu sang. Khi tang lugng g-C,N, trong vat liéu téng
hop & ti 1é 1:8 thi hoat tinh quang xuc tac bi giam. Diéu nay
6 thé dugc gidi thich bang tucng tac bé mat co thé dugc
tao ra gilta g-C,N, va SnO, dan dén tdng cudng su chuyén



dich phan tach dién td. Trong khi do, viéc tang ham lugng
g-G,N, trong hén hgp sé anh hudng t6i khong gian bén
trong cla 16 réng clia SnO,/g-C,N,, dan tdi lam gidm céc
mién hoat déng cla xuc tac.

3.3. Két qua nghién ctiu kha nang phan hay OTC
trong mau nuéc dam nudi tom

K&t qua do nhanh cac chi tiéu pH, nhiét d6, dd man tai
3 dam nudi tém & phong thi nghiém dugc thé hién trong

Bdng 3.1 sau:
Bdng 3.1. Két qu do va phan tich cda nhiét dé, pH, dé6 man

Pam1 Pam2 Pam3
Nhiét dé (°C) 26 27 26
pH 7.8 7.9 7,7
D6 man (%) 15 13 17

Hiéu qua xd ly OTC ctia mau vat liéu trén mau thuc
dugc biéu dién trong cac biéu d6 & Hinh 3.4.

sudt phan huy (%)

30% Bang toi
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Hinh 3.4: Phé UV-Vis/DRS ctia cdc mu vat liéu xi ly mau nudc tai
dam 1 (a), dam 2 (b), dam 3 (c)

K&t qua phan tich trén mau nudc tai dam nudi tém cho
thay hiéu qua xr ly ctia cdc mau vat liéu la tuong doi cao,
dao déng trong khoang 3 - 93%. Qua trinh hap phu van
xay ra khi mau vat lieu dugc khudy trong béng t6i trong
1h, tuy nhién hiéu suat dat cao nhat ca cac vatliéu chila 3
- 5%. Sau 3h chiéu sang, hiéu suat x ly cac mau cé su thay
d8i ré rang vai 93% tai dam s6 1, 90% va 91% tai dam 2 va
3, trong d6 mau c6 kha nang xu ly t6t nhat la mau Sn1:7.
Tuy nhién, hiéu suat phan hay OTC trén mau thuc thap hon
mau OTC nghién ctiu c6 ndng dé 10 ppm. Nguyén nhan
anh hudng t&i khd nang phan hay OTC dugc cho la trong
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mau nudc c6 mot s6 yéu to gay nhiéu nhu d6 man va cac
chat hitu ca tur thiic an du thira cta tom.

4, KET LUAN

Vat liéu SnO,/g-C N, da dugc téng hop thanh céng & céc
ty 1& 1:7 va 1:8. Xac dinh cac dac trung cau truc vat liéu bang
phuong phap kinh hién vi dién ti quét (SEM) va phuang
phap nhiéu xa tia X da cho thay sy hinh thanh ctia cdu truc
g-C,N, va SnO, véi nhiing s6 liéu phu hop clia cac cong bé
trudc d6. Danh gia kha nang xt ly ctia vat liéu téng hop duoc
théng qua qua trinh hap phu OTC c6 trong mau nudc dam
nuoi tém. Két qua cho thay ti lé vat liéu t6i uu la Sn1:7 SnO,/
g-C,N, va sau 3h chiéu dén lién tuc hiéu suat dat ~93%.
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Nghién ctru cac tiéu chi danh gid khu cong nghiép sinh thai,
ap dung véi mot sé khu cdng nghiép hién hitu tai TP, Hai Phong

® ThS. NGUYEN THI NUONG"; ThS. NGUYEN THI THU

Trudng Dai hoc Hang hai Viét Nam
Email: “nuongnt.vmt@vimaru.edu.vn

TOM TAT: Hai Phong la mét trong 5 dia phuong
cé quy mé cdng nghiép 1dn nhat Viéet Nam. Cac khu
cong nghiép (KCN) Hai Phong dong vai tré quan
frong trong phat trién kinh té cda Thanh phé. Bén
canh viéc tiép tuc tuy tri va thic ddy nhang déng gop
tich cuc cla cac KCN vao ting trudng kinh 1&, cling
can chuy tap trung x ly cac van dé méi trudng, giam
chat thai va phat thai, tai ché va tai st dung san pham
phuy, s dung hiéu qua tai nguyén va nang luong.
Phat trién KCN sinh thai (KCNST) dua frén cac tiéu
chi danh gid 1a mét trong nhiing cach tiép can goép
phan x{ ly tai ngudn cac van dé vé maéi trudng trong
qud trinh sdn xuat céng nghiép. Bai bdo tap trung
danh gid nhing thuan lgi va kho khan trong qua trinh
chuyén déi sang mé hinh KCNST clda mot sé6 KCN
tai TP. Hai Phong, trén co s& do dé xudt mot sé gidi
phap phat trién KCNST trén dia ban thanh phd.

TU KHOA: Khu céng nghiép, sinh thai, Hai Phong,
tiéu chi danh gia, Viét Nam.

ABSTRACT: Hai Phong is one of the five localities
with the largest industrial scale in Vietham. Hai Phong
industrial zones play an important role in the economic
development of the city. In addition to continuing to
maintain and promote the positive conftributions of
industrial parks to economic growth, attention should
also be paid to addressing environmental issues,
reducing waste and emissions, recycling and reuse
of by-products, efficient use of resources and energy.
Developing eco-industrial parks based on evaluation
criteria is one of the approaches to contribute to
dealing with environmental problems at the source in
the industrial production process. The article focuses
on evaluating the advantages and disadvantages in
the process of transitioning to an eco-industrial park
model of a number of industrial parks in Hai Phong
city, on that basis, proposing some solutions to
develop eco-industry in the city.

KEYWORDS: Industrial, ecological, Hai Phong,
evaluation criteria, Vietham.

146

1.DAT VAN BE

Tai Viét Nam, dén hét nam 2022, quy hoach phat trién
KCN hién c6 575 KCN, trong d6 397 KCN da dugc thanh lap.
Ty I 18p day KCN trén c& nudc 1a 52,5%. Cu thé, Hai Phong
c6 12 KCN dang hoat dong, thanh phé mé rong thém 15
KCN va 23 cum cdng ngiép téi nam 2025. Su tang trudng
nay la can thiét dé€ dap Ung cac tiéu chuan hién dai ngay
nay. D€ thac ddy tang truéng bén vimng va gidm lang phi
tai nguyén, viéc phat trién KCN theo mé hinh KCNST la xu
hudng tat yéu. Vi vay, viéc nghién ctu tiéu chi danh gia
KCNST ap dung cho mét s6 KCN hién hiu tai Hai Phong la
hét stc can thiét.

2. DOl TUONG, NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Déi tugng nghién cuu

- KCN Nam Cau Kién va KCN An Duang.

2.2. N6i dung nghién ciu

- Nghién cltu cac tiéu chi danh gia KCNST;

- Ap dung d@6i véi KCN Nam Cau Kién va KCN An Duaong;

- D& xudt mot s6 gidi phap phat trién KCNST tai TP. Hai
Phong.

2.3. Phuong phap nghién ctiu

- Phuong phap ké thifa, téng hap c6 chon loc tai liéu;

-T8ng hop va ké thira cac nghién ciiu KCNST;

- Phuong phép khao sat thuc té: Khao sat mot sé KCN
dé kiém chuing nhiing tai liéu thu thap dugc va bé sung
nhing d{ liéu, tai liéu con thi€u; danh gia moét sé KCN trén
dia ban TP. Hai Phong theo céc tiéu chi.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1.Tiéu chi KCNST

Tai Viét Nam, cac tiéu chi vé KCNST lan dau dugc quy
dinh tai Diéu 42 Nghi dinh s6 82/2018/ND-CP [7], Nghi
dinh s& 35/2022/ND-CP [8] tiép tuc ké thira b6 sung quy
dinh chi tiét, cu thé cac tiéu chi cho doanh nghiép, KCN
va nha dau tu. Cac chi tiéu va ngudng danh gia KCNST it
nhat phai cé su két hop cta 4 khia canh quan ly, kinh té,
xa hoi va moi trudng. Viéc chi tiét hoa thanh céac chi tiéu
dinh tinh, dinh lugng cu thé, cac ngudng danh gia, trong
8 tling chi tiéu dé xay dung nén chi s6 téng hop c6 thé
xuat phat tir nhing dé xuat sau (két hgp vai cac tiéu chi
clia KCNST tai Nghi dinh s6 35/2022/ND-CP).
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Bang 3.1. Khung tiéu chi KCNST cda Viét Nam

Linh vuc Van dé Chi tiéu dinh huéng
. R R e Tién tich dat cdy xanh, giao théng, cac khu ky thuat va ha tang
Chat lugng co sé ha tang thiét yéu o N
xa hoéi dat 25% trong quy hoach xay dung
Quan ly o . . R Tu chii va phu hop véi co ché thi trudng
M6 hinh c6ng ty kinh doanh ha tang
Cac dich vy di kem bién, nudc, thong tin, phong chay, chira chdy, xtr ly nudc thai
Hiéu qua kinh té téng thé Lgi nhuan binh quan, ndp ngan sach, tao viéc lam
Thu hat nha dau tu chién lugc va hinh | Su hién dién cta cac tap doan quéc té Ian va cac mai lién két dau
Kinh t& thanh céc lién két san xuat vao - dau ra trong san xuat kinh doanh gitta cac doanh nghiép
inh té
Cao s& nang lugng dung chung; cdng sinh | Su hién dién cla co s& nang lugng dung chung va cac quan hé
cong nghiép cOng sinh
L Su két noi thong tin vé thi trudng gilta cac doanh nghiép théng
Chia sé thong tin thi trudng o
qua mang trao doi
Co s& ha tang xa hoi Dép Ung day du nhu cau hién tai va tuong lai ctia ngudi lao dong
Quan hé vai chinh quyén dia phuang cac | C6 quan hé trong viéc x{ ly cac xung dot va phéi hgp giai quyét
cap cac van dé xa hoi
X4 hoi
Trach nhiém xa hoi véi cong dong xung | C6 su két noi va phéi hgp trong viéc giai quyét cac van dé xa hoi
quanh vGi cong déng dan cu
Chdp hanh cac quy dinh vé moi trudng | Bao cado thuc hién bao vé méi truéng
AT Er e | Tiét kiem nguyén liéu, vat liéu, nudc nang lugng, héa chat, phé liéu
Moi truong | ¢ dung tai nguyén hiéu qua, san xuat|_ 9 o . 97Leng .. p '
hho Thiét ké xanh, sir dung cac nguén nang lugng tdi tao, su dung
sach hon , ,
) thiét bi tiét kiém nang lugng.

3.2.Téng quan cac KCN tai Hai Phong

Hai Phong c6 126 km b bién vdi dién tich 1én t6i 4.000 km? va 100.000 km? thém luc dia - m6t Igi thé dia ly ma it ving
c6 dugc. Hai Phong la mot trong 5 dia phuong c6 quy mé cong nghiép Ién nhat Viét Nam. Hai Phong la thanh phé cang,
trung tdm céng nghiép, dich vy, ddu méi giao théng quan trong vé dudng b, dudng sat, dudng thay néi dia, dudng bién
va dudng hang khong. Theo Quy hoach téng thé da dugc Tha tuéng Chinh phi phé duyét, TP. Hai Phong ¢ 17 KCN vdi dién
tich 9.710 ha - mét minh chin cho cam két phat trién ctia Thanh phé. Trong d6, c6 5 KCN véi quy md 4.544 ha nam trong
Khu kinh té Dinh Vi - Cat Hai (KCN Binh Vi, KCN Nam Dinh Vi, KCN Nam Trang Cat, KCN - D thi VSIP va KCN Trang Dué); 12
KCN vdi téng dién tich dat tu nhién theo quy hoach la 5.166 ha nam ngoai Khu kinh t& Binh V(i - Cat Hai. Hai Phong dat muc
tiéu xay dung thém 15 KCN va 23 cum c6ng nghiép dat tiéu chuin hién dai dén nam 2025.

3.2.1. KCN Nam Cdu Kién

KCN Nam Cau Kién c6 tdng dién tich 263,47 ha véi 47 doanh nghiép dang hoat déng thudc xa Kién Bai, huyén Thay
Nguyén. KCN Nam C4u Kién c6 vi tri nam ti€p giap véi QL10 va séng Cam, cung cdp cho KCN kha nang két néi giao thong
thuan lgi. Hién nay, KCN Nam Cau Kién dugc dinh hudng la KCNST, tap trung thu hit cac nganh nghé cong nghiép hé trg
céng nghé cao; san xuat may moc thiét bi hé trg; cac nganh dién, dién ti va cac nganh san xuat it 6 nhiém.

KCN Nam Cau Kién da hoan thién du cac tiéu chi vé KCNST theo Nghi dinh sé 82 va cap nhat tai Nghi dinh s6 35/2022/
ND-CP. Hon thé niia, KCN con déap Ung cac tiéu chi khuyén khich vé quan ly, méi trudng, xa héi va kinh té, dién hinh la céc
mé hinh cong sinh cong nghiép dang dugc trién khai tai KCN.

147



KHOA HOC CONG NGHE

56 08/2023
Bédng 3.2. Mé hinh céng sinh c6ng nghiép tai KCN Nam C3u Kién
Doanh nghiép . )
. . . . . Két qua
STT Cong sinh cong nghiép tham gia
Xi thép, tap chat tach tir phé liéu kim loai ciia nganh sé
dugc phan loai dé thu héi kim loai. S&t ton du dua trd lai
nha may thép dé luyén phai. Phan xi thép khong chia
kim loai dugc nghién, sang téi ché da nhan tao ecoslag
1 Céng sinh nganh thép 18 lam phu gia xi mang, vat liéu xay dung thay da tu nhién
va tao ra cac san phdm khac nhu gach khéng nung, cdu
kién bé tong
65% nguyén liéu dén tu doanh nghiép noi khu véi
2 Cong sinh vé san xuat nhua 8 khoang cach 1 km va 85% nhua phé liéu dugc tai ché
3 Cong sinh phu tro dién, dién tu 20 Phu trg 6 t6, dién - dién t, ché bién néng san
4 Céng sinh tuan hoan nudc - Pang xay dung
5 Cong sinh vé nang lugng sach - Pang xay dung

3.2.2. KCN An Duong

KCN An Duong c6 quy mé khodng 812,62 ha, giai
doan 1 trién khai v6i 196,1 ha véi 26 doanh nghiép dang
hoat dong. KCN thudc xa Bac San va Hong Phong, huyén
An Duong la mét vi tri rat thuén loi vé mat lién ving ciing
nhu vé co s& ha tang ky thuat. KCN co vi tri dia ly thuan lgi
vé giao thong dudng b, dudng thay, dudng sat va dusng
hang khéng: Nam gan QL10 va canh Séng Ha Lién, cach
cang Hai Phong 18 km, cach cang Cai Lan 22 km, cach san
bay quoc té Cat Bi 22 km...

Qua diéu tra nghién ctu, hién nay KCN An Duong dat
7/9 tiéu chi bat budc vé KCNST. Tiéu chi chua dat la Tiéu
chi 3 vaTiéu chi 7 la hoat ddng 4p dung giai phap st dung
hiéu qua tai nguyén, san xuat sach hon (RECP).

Nhing khé khdn néu chuyén déi sang KCNST ma KCN An
Duong gdp phai:

- Cac giai phap tiét kiém tai nguyén, san xuat sach hon
chua dugc ap dung réng rai tai cdc doanh nghiép do thiéu
doi ngl can bd quan ly, cdn bd ky thuat chuyén nghiép.
Ngoai ra, mét s6 doanh nghiép con ngai chia sé théng
tin, di liéu lién quan dén qua trinh san xuat cia minh nhu
nguyén vat liéu, nang lugng, héa chat, lugng nudc tiéu
thu, chat thai phat sinh.

- Khé khan trong thuc hién cong sinh cdng nghiép:
Hién nay, van con thiéu chinh sach toan dién vé quan ly
chét thai, trong dé quy dinh cu thé vé viéc loai chat thai
dugc phép téi sir dung va hudng dan cu thé cho viéc tai su
dung gitra cadc DN trong KCN.

- Thi€u nguén tai chinh hé trg cac DN thuc hién déi
mdi cong nghé: Cac rao can vé tai chinh la mét trong
nhimng kho khan 16n nhat dé chuyén déi sang KCNST. Cé
mot s DN khong thé thuc hién dugc qua trinh dé vi cac
khoan dau tu can thiét vugt qua kha nang cla ho. Vi vay,
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viéc hé trg cac khoan vay uu dai d6i véi cac DN vira va nhé
la rat can thiét déi vai viéc thuc hién muc tiéu tao lgi ich
vé moi trudng va hé trg qua trinh chuyén déi sang KCNST.
- Nguén nhan luc dé ap dung cac cong nghé mdi: DSi
m&i cong nghé va ap dung cac cdng nghé méi tiép tuc la
chia khoa trong qua trinh chuyén déi sang KCNST. Khi qua
trinh chuyén déi thuc hién va cac muc tiéu cao hon dugc
dat ra, phai ¢ su dau tu vao ngudn nhan luc dé c6 thé thuc
hién va ap dung cac cong nghé hién dai.
3.3. Phan tich SWOT cho viéc chuyén d&i KCNST tai
TP. Hai Phong )
Béng 3.3. Ma trdn SWOT cho viéc chuyén déi KCNST tai TP, H3i Phong

Co hoi Thach thuc

S2+4 O1: Gidm chi phi S7+T4: Cac doanh
van chuyén nguyén liéu | nghiép lién két véi

Piém §
manh 53+ 07:Tang cudng nhau cung tham gia
: quang ba hinh anh ctia | lién két cong sinh
doanh nghiép cong nghiép
W2+T1: Nang cao
W3+ 03: Hoc hoi kinh | hé théng phap luat,
Piém | nghiép chuyén ddi clia | tdng cudng trach

yéu qudc té dé dp dung tai | nhiém clia doanh

Hai Phong nghiép trong viéc

chap hanh luat phap

3.4. Mét sé giai phap

Trén co s& phan tich trén, nhém tac gia dé xuat mot
s6 gidi phap phat trién KCNST trén dia ban TP. Hai Phong.

3.4.1. Gidi phdp vé thé ché, chinh sdch

- Ban hanh van ban hudng dan Nghi dinh s6 35/2022/



ND-CP ngay 28/5/2022 ctia Chinh pha quy dinh vé quan
ly KCN va khu kinh té va té chuc tap hudn dé giai dap thac
mac lién quan dén KCNST;

- Dé xuat xay dung mdi, stia ddi, b sung phap luat vé
van dé maéi trudng trong KCNST;

- Ban hanh chinh sach uu dai dau tu cho cac doanh
nghiép dugc cong nhan la doanh nghiép sinh thai hoat
déng trong KCN chuyén déi sang KCNST tién hanh viéc céi
tién quy trinh quén ly, van hanh, d6i mai, thay thé cong
nghé theo hudng san xuat sach hon, giam khi phat thai
cong nghiép va st dung hiéu qua ndng lugng, tai nguyén;

- Ban hanh chinh sach khuyén khich viéc dau tu cai tao
lai KCN thanh KCNST théng qua diéu chinh quy hoach, téi
b6 tri b6 tri hop ly cac khu chiic nang, cac khu vuc gom céac
doanh nghiép c6 nganh nghé tuong déng va cac doanh
nghiép c6 kha nang thuc hién cong sinh céng nghiép.

3.4.2. Giai phdp vé dau tu

- Dy &n dau tu phat trién két cau ha tdng KCNST dugc
uu tién hé trg von ti ngan sach Trung uong dé dau tu két
cau ha tang theo chuang trinh muc tiéu dau tu ha tang KCN
dugc cap ¢ thdm quyén phé duyét theo tling giai doan.

- Doanh nghiép phat trién két cdu ha tdng KCNST va
doanh nghiép sinh thai dugc uu tién vay vén uu dai tir Quy
Bdo vé méi trudng Viét Nam, Ngan hang Phat trién Viét
Nam va cac quy, t6 chuic tai chinh, nha tai trg trong nudc va
qudc t& dé xay dung ha tang ky thuat KCNST, thuc hién cac
bién phéap san xuat sach hon, s dung hiéu qua tai nguyén
va cac giai phap CSCN.

- UBND cédp Thanh phé can d6i ngudn ngan sach dia
phuong dé uu tién hé trg nha dau tu phat trién hé théng
két cau ha tang ky thuat trong va ngoai KCNST; cé chinh
sach khuyén khich nha dau tu va huy déng cac nguén vén
hop phap khac dé dau tu xay dung két cdu ha tang KCNST.

3.4.3. Giai phdp vé khoa hoc céng nghé

- Doanh nghiép phat trién két cdu ha tdng KCNST va
doanh nghiép sinh thai dugc uu tién tham gia cac chuong
trinh ho trg ky thuat, chuong trinh xuc tién dau tu do cac
¢d quan nha nudc t chuc, quan ly;

- Doanh nghiép trong KCNST dugc uu tién cung cap
thong tin lién quan vé thi trudng cong nghé, kha nang hop
tac dé thuc hién CSCN trong linh vuc hoat déng san xuét
kinh doanh cta doanh nghiép;

-Thanh Iap don vi chuyén trach thudéc ca quan thyc thi
méi trudng dé cung cap thaéng tin vé quy dinh phap luat
va ho trg ky thuat cho doanh nghiép, thuc hién tu van ky
thuat chuyén sau cho nha dau tu phat trién ha tang KCN va
doanh nghiép trong KCN dé dat tiéu chi KCNST va doanh
nghiép sinh thai.

3.4.4. Giai phdp lién két gidia cdc doanh nghiép KCN

- H6 trg cong ty dau tu phat trién ha tdng KCN thudc
Ban Quén ly KCN xay dung trung tam théng tin trao ddi
chat thai v&i cac nha may bén trong va bén ngoai KCN;

- Ra soat va quy hoach lai quy dat tai cac KCN hién hiiu
thuc hién chuyén dgi sang KCNST dé€ phat trién nha xudng
cao tang danh cho doanh nghiép nhé va viia hoat dong
trong nganh nghé phu hgp véi chic nang ctia KCNST, dac
biét la cac doanh nghiép thuc hién CSCN;
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- Khuyén khich doanh nghiép 16n thuc hién cong sinh
vGi cac doanh nghiép nho va viia theo hudng mién, giam
thué trén héa don giao dich dé thuc hién céng sinh hoac
tham gia chudi cung Ung, cling tuan tha theo tiéu chuan
chéat lugng va dap ung ddm bdo nhu cau kiém toan san
xuat clia cac doanh nghiép san xuat san phdm dau cuéi va
thi truong;

- Xay dung co s& di liéu trung tam va tap trung vé
doanh nghiép trong cac KCN cula dia phuong dam bao
truy cap online trén co s& két noi dir liéu véi ban quan ly
cac KCN, trung tam xuc ti€én thuang mai va dau tu, hiép hoi
doanh nghiép dia phuong cling nhu co sé di liéu cla cac
dia phuong khac.

4, KET LUAN

- Qua nghién ctu céc tiéu chi danh gid KCNST, nhan
thay rang KCN Nam Cau Kién va KCN An Duang c6 tiém
nang dé chuyén ddi sang mé hinh KCNST.

- P& phat trién KCST tur cdc KCN hién hiru tai TP. Hai
Phong, nhém tac gia da dé xuat cac giai phap lién quan dén
thé ché chinh sach, dau tu, khoa hoc cong nghé, lién két
gitta cac doanh nghiép trong KCN. Cac giai phap nay sé gép
phan vao viéc phat trién KCNST trén dia ban Hai Phong.

L&i cam on: Nghién ctu nay dugc tai trg bai Trudng
Pai hoc Hang haiViét Nam trong Dé tai ma sé DT22-23.120.
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Cac yéu 16 tac ddng dén lua chon
trung tam logistics hang néng san
cho san pham vai thiéu tinh Bac Giang

= TS. NGUYEN MINH PUC®"; ThS. LE MANH HUNG
Trudng Dai hoc Hang hai Viét Nam
Email: “ducnguyen@vimaru.edu.vn

TOM TAT: Viét Nam 13 mét qudc gia néng nghiép véi
nhiéu san pham duoc thi trudng qudc té ua chudng.
Tuy nhién, cic van dé vdi san pham néng san cla
ching ta la gid ban xudt khdu chua cao, 1y 1& mat
mat, hu hdng, lang phi tfrong qua trinh thu hoach, van
chuyén, phan phéi 1on, thiéu cac trung tam logistics
cung cap da dang cac dich vu gid tri gia tdng cho
hang hdéa. Vai thiéu la mét sdn phdm néng nghiép
mUi nhon cuda tinh Bac Giang cing dang gip phai
cac van dé tuong tu. Nghién clu nay tap trung danh
gid cac yéu 18 tac déng dén viéc lua chon trung tam
logistics phuc vu san pham vai thiéu tai tinh Béc
Giang théng qua viéc ap dung phuong phap Fuzzy-
AHP. K&t qua nghién cliu sé 1am ré su quan tAm cla
thi truong dén cac yéu té tadc dédng nay, qua dé gilp
xay dung mé hinh trung tam logistics hang néng san
phuc vu sdn pham vai thiéu cda tinh.

TU KHOA: Tinh B&c Giang, vai thiéu, Fuzzy AHP.

ABSTRACT: Vietnam is an agricultural economy with
various products highly appreciated by global market.
However, number of limitation can be listed as low
export price, high percentage of damage and waste
after harvest, absence of logistics centers offering
value added services. Lychee which is an important
product of Bac Giang province is not an exception.
The research focuses on analyzing factors affecting
the selection of logistics centers for lychee in Bac
Giang province by applying Fuzz-AHP methodology.
The research results will reveal the weights of those
factors and therefore, can contribute to build the
model of agricultural logistics center for lychee
products of the province.

KEYWORDS: Bac Giang province, lychee, Fuzzy-AHP.

1.CO SG LY THUYET VE TRUNG TAM LOGISTICS

Theo Europlatforms, mét trung tam logistics dugc
dinh nghia la mét khu vuc cu thé, noi dién ra tat ca cac
hoat dong lién quan dén van tai, logistics, phan phéi hang
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héa & pham vi quéc gia va qudc té dua trén co s& thuong
mai (Europlatforms, 2004). Trung tam logistics c6 thé duoc
van hanh bai ngudi s& htu hodac nguai thué sirdung cac co
sG vat chat dau tu tai day (kho hang, trung tdm phan phoi,
khu vuc luu trit, van phong, xe tai...) [1]. Theo d¢, trung
tam logistics bao gém rat nhiéu cac khu vuc khac nhau,
dugc dau tu nhiéu ca s& vat chat can thiét, trong dé co két
néi nhiéu phuaong thic van tai.

Trung tam logistics dugc phan loai rat da dang theo
cac dac tinh, dac diém cu thé clia n6 nhung co ban thudng
dugc phan loai theo quy mé (Huber, Klauenberg and
Thaller, 2015). Theo quy mg, trung tam logistics dugc phan
thanh trung tam logistics quy mé I6n (cdng bién, cang
hang khong, cang néi dia) va trung tam logistics quy moé
nhd hon. Bén canh phan loai theo chic nang, trung tam
logistics c6 thé dugc phan theo kha nang két néi van tai
nhu trung tam logistics két n6i dan phuong thic va trung
tam logistics két néi da phuong thiic (cé it nhat hai phuang
thiic van tai tré 1én dugc két ndi trong trung tam). Ngoai
ra, theo chuc nang, trung tam logistics c6 thé dugc phan
thanh trung tdm logistics van tai va trung tam logistics
phan phéi. Trong khi trung tdm logistics phan phéi cé chiic
nang luu trit hang héa (hang hoa c6 thé duoc luu trit trong
moét khodng thai gian dai) thi trung tam logistics van tai
khong c6 chiic nang nay ma chic nang cha yéu la trung
chuyén hang hoa. Su khac biét co ban gilta hai loai trung
tdm nay dugc thé hién & Bang 1.1.

Bdng 1.1. Su khéc biét giita trung t3m logistics van t3i va trung tdm

logistics phdn phéi
Dic diém Trung tam Iog!stlcs phan | Trung tem Igglstlcs
phoi van tai
Chuc Luu trlt, gom hang, phan
nang phéi, déng gdi, dich vu gia | Trung chuyén

chinh tri gia tang

Khéch Mot s6 khach hang nhat | Nhiéu khach hang
hang dinh khac nhau
Nausi Cong ty logistics bén tha 3 | Cong ty logistics bén
? . (3PL) hodc doanh nghiép | tha 3 (3PL), dai ly
van hanh A s . -
: tu van hanh giao nhan
Dich dén Xac dinh sau qua trinh nhat | Xac dinh tu khi dén

hang tai trung tam trung tam

Nguén: Huber, Klauenberg and Thaller (2015) [2]
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2. THUC TRANG SAN XUAT VA PHAN PHOI SAN
PHAM VAI THIEU TiNH BAC GIANG

Nghién ctiu cta hai tac gia Pham va Nguyen cho thay
vai thiéu tinh Bac Giang hién c6 6 kénh phan phéi chinh,
trong dé 4 kénh phan phai cho thi trudng tiéu thu néi dia,
con 2 kénh con lai cho thi trudng nudc ngoai (Pham and
Nguyen, 2022) [3]. Cac kénh phan phdi chinh san phdm vai
thiéu Luc Ngan (Bac Giang) dugc thé hién ré trong Hinh 2.1.

C6 thé thay ro kénh phan phéi vai thiéu Bic Giang téi
thi trudng Trung Qudéc van chiém da s6. Kénh nay dugc
thuc hién chd yéu bdi cac thuong nhan Trung Quéc. Bing
thi 2 1a kénh phan phdéi vai thiéu Bac Giang téi thi trudng
noéi dia, dugc thuc hién bdi thuong nhan Viét Nam. Kénh
phan phéi téi cac thi trudng khé tinh nhu chau Au, Nhat
Ban, My, Uc dung vi tri s6 3, dugc thuc hién béi hop tac xa
va cac doanh nghiép xuat khau chinh ngach. Bén canh do,
diém cling dang luu y 1a sdn pham vai thiéu xuat khiu hay
tiéu dung noi dia van chl yéu la vai tuoi, chua qua céng
doan ché bién, x{t ly nén gia tri gia tang thap.

15% 15% 10%
Coop i

40%

European,
Japanese,

Exporting ¥ American, and
Australian
Cconsumers
40% e hine
consumers

Chinese
collectors

30% 20%

cellectors 10%

b
retailers

5% Preliminary
and

-

processing
Nguén: Pham and Nguyen (2022) [3]
Hinh 2.1: Cic kénh phan phéi san pham vai thiéu Luc Ngan
(B3c Giang)

Nam 2021, vai thiéu dugc danh gia co chat lugng tét
nhat va c6 san lugng 1én nhat trong nhitng nam gan day.
Téng san lugng vai thiéu tiéu thu toan tinh dat 215.852
tan (tang trén 50.000 tan, tuong duong tang 30,82% san
lugng so v&i nam 2020), trong dé: vai chin sém tiéu thu dat
58.805 tan (tang 11.130 tan, tuang duong tang 23,35% so
vGi nam 2020), vai chinh vu tiéu thu dat 157.047 tan (tang
39.722 tan, tuong duang tang 33,86% so vGi nam 2020).

Thi trudng noi dia dugc quan tam, md rong véi téng
san lugng tiéu thu néi dia dat 126.552 tan (chiém khoang
58,6% t6ng san lugng tiéu thu). Vai thiéu dugc tiéu thu
khdp ca nudc, nhiing dia phuang tiéu thu véi s6 luong 16n
nhu: Ha Néi, Quang Ninh, Hai Phong, Ba Nang, TP. H6 Chi
Minh, Binh Duong, Dong Nai va cac tinh lan can phia Bac,
cac tinh mién Trung, Tdy Nguyén va cac tinh phia Nam. Vai
thiéu cé mat tai hau hét cac siéu thi (Big C, Mega Market,
Saigon Co.opmart, Happro, Aeon, Lotte, Winmart...), trung
tam thuong mai, cra hang tién ich, chg dau maéi (Tha Dic,

Binh Dién, H6c Mon - TP. H6 Chi Minh, Dau Giay - Déng
Nai, Hoa Cudng - Da Nang...) va chg truyén théng thong
qua cac thuong nhan, doanh nghiép, tap doan ban é...Dac
biét, nam 2021, vai thiéu da dugc ban truc tuyén trén nén
tang online (Facebook, Zalo, Youtube ...), ha tdng Internet
trén cac san giao dich thuong mai dién td 16n trong nudc
va qudc té (Voso, Sendo, Tiki, Shopee, Lazada, postmark,
Alibba...) vGi s6 lugng I6n nhat tir trudc téi nay, véi san
luong tiéu thu dat khoang trén 6.000 tan.

Thi trudng xuat khdu dugc én dinh, qua vai da khing
dinh dugc thuang hiéu, dinh vi dugc gia tri tai nhiéu quéc
gia va vung lanh thé trén thé gdi véi téng san lugng xuat
kh&u dat 89.300 tan (chiém 41,4% t6ng san lugng tiéu thu).
Vai thiéu dugc xuat khau chd yéu sang thi trudng truyén
théng Trung Quéc va cac quéc gia, khu vuc nhu: EU, My,
Uc, Nhat Ban, Han Quéc, cac nudc Dong Nam A, khu vuc
Trung Bong... [4].

3. PHUONG PHAP NGHIEN CUU

Cac phuong phap ra quyét dinh da tiéu chi (Multi-
criteria decision making hoac MCDM) dugc st dung réng
rai cho viéc phan tich, danh gia, xép hang cac déi tuong
nghién ctu. Trong linh vuyc kinh té€, MCDM cling dugc cac
nha nghién ctiu sir dung dé danh gia vai trd clia cac yéu td
tadc dong dén qua trinh ra quyét dinh.

Phuong phéap Fuzzy-AHP la su phat trién tir phuong
phéap AHP truyén thong va ly thuyét tdp mo (Fuzzy logic).
Phuong phap mg da dugc khdng dinh 1a phuong phap
hiéu qua va phu hop dé gidi quyét cac danh gia cht quan
tu cac chuyén gia. Ap dung Fuzzy-AHP da thanh céng
trong viéc tan dung Igi thé clia ca hai phuong phap bang
cach st dung mét mau nhd y kién cac chuyén gia dé danh
gid quyét dinh ciia nhdém ma khong bi sai léch (Ma va cong
su, 2011).

Céc budc thyc hién Fuzzy-AHP dugc trinh bay nhu sau:

- Budc 1. Thiét lap ma tran so sanh ma déi mot tir cacy
ki€n phan hoi ti chuyén gia.

Ay Qg v Qqp
p=|[%1 %2 = G (M
a a a

ni n2 nn

- Budc 2. Xac dinh gia tri trung binh hinh hoc mg dé
danh gia cac yéu to.
1
7 = (T, ;)" Vi=1.23,..,n
- Budc 3. Tinh toan trong sé m& clia cac yéu to.

(2)

Wy = 7 x (e 7 ®

- Budc 4. Gidi m§ cac trong s6 ma.
W, = [(w* —WJ)+3 (wrm-wi)] w @
-Budc 5. Binh thudng héa céc trong sé N, clia cac yéu to.
N, = % (5)

Cac yéu t6 so cap va tha cap tac dong dén quyét dinh
Iya chon trung tam logistics hang néng san cho san phdm
vai thiéu Bic Giang dugc téng hop nhu sau:
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Bédng 3.1. Cdc yéu t6 tic déng q?é'n lya chon trung tém logistics
hang néng san cho san pham vai thiéu tinh Bic Giang

Yéu té so cap Yéu t6 thu cap Ky lt‘f:c);;u to
Dién tich chung I
| T thiét bj xép d& 12
Co s vat chat rang thiet bixep
) Kho lanh 13
Phuong tién van 1a
chuyén lanh
Két nGi van tai hang P1
K&t o khéng
& N1 9180 Iy &t noi van tai dudng

thong < P2

R sat
Két noi van tai dudng P3

bo
Thong quan hang hoa S1
Kiém dinh S2

Dich vu i€m din
(S) Ché bién S3
Dich vu gia tri gia tang <4
khac

4. KET QUA NGHIEN cUU

D& danh gia cac yéu t8 so cap va thu cap, tac gia da
tién hanh phong van cac chuyén gia cap quan ly la nha
nghién ctiu, doanh nghiép dich vu logistics, doanh nghiép
xuat khdu. Phiéu khéo sat dugc thiét ké dé cac chuyén gia
so sanh d6i moét cac yéu t6 so cap vai nhau va cac yéu toé
thi cap thudc cing mét nhom véi nhau. Tam quan trong
cla cac yéu té khi so sanh déi mot dugec minh hoa trong

bang sau:
Bang 4.1. C3p dg quan trong cla cac yéu t6 phuc vy phén tich
Fuzzy-AHP
Thang Y nghi ST e
AP Y nghia gidc mo
: Quan trong nhu (1,1,1
nhau
Quan trong hon
3 kha it 23
Quan trong hon
5 kha nhiéu .0
; Quan trgpg hon 6,7,8)
nhiéu
9 Quan trong hon rat (9,9,9
nhiéu
5 (1,2,3)
2 o . (3,4,5)
Gia tri trung gian
. (5,6,7)
A (7,8,9)
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Két qua nghién ctu dugc téng hop nhu sau:
Béng 4.2. Téng hop két qua phéan tich Fuzzy-AHP

Trongsd| Xép Tron Xé Xép
Yéutéso [chayéu| hang | Yéuté 5. dig han ‘:iia Trong sé | hang
cap t6so |yéu té so| thi cap hudn hu%n toan thé | toan
cap cap P 9 |P 9 thé
n 0,283 2 0,088 6
Cosdvat 12 0,151 4 0,047 11
chat 0,311 2
U] 13 0,331 1 0,103 4
14 0,235 3 0,073 9
T 0,477 1 0,121 3
Ketndigiao| 555 | 3 T | 0212 3 0054 | 10
théng (T)
T3 0,311 2 0,079 7
S1 0,276 2 0,12 2
S2 0,221 3 0,096 5
Dichvu (S) | 0,436 1
S3 0,334 1 0,146 1
S4 0,169 4 0,074 8

5. KET LUAN

Nghién clu da tdng hop co sé ly thuyét vé trung tam
logistics va trung tam logistics hang nong san, phan tich
thuc trang san xuat va phan phdi san pham vai thiéu tinh
Béc Giang, dong thai danh gia cac yéu té tac dong dén lya
chon trung tam logistics cho sdn phdm nay tai tinh Bac
Giang. Két qua nghién ctiu sé dugc st dung cho cac nghién
clu tiép theo vé xay dung md hinh trung tam logistics
hang néng san cho san pham vai thiéu ca tinh Bac Giang.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.87.
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M6 hinh ndng cao hiéu qua két ndi clia van tai duong sat
vGi cang bién va cac phuong thic van tai khac
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TOM TAT: Hai Phong 1a dia phuong duy nhat trong
khu vuc phia Bic hoi tu ddy du cac phuong thuc van
tai két néi dén cac khu vuc khac trong nudc va quéc
& théng qua hé théng duong bé, duong bién, dudng
sat, duong thly ndi dia va hang khéng. Bai bao chira
qua trinh s dung van tai dudng sit trong van chuyén
hang hoéa két néi véi cang bién cung vi tri, vai tro van
1ai dudng sit frong M6 hinh két néi.

TU KHOA: M6 hinh két ndi, van tai duong sét, cang
bién, nang cao hiéu qua.

ABSTRACT: Via its network of highways, marine
routes, trains, inland waterways, and airways, Haiphong
is the only location in the Northern region where
all modes of travel linking to other domestic and
international locations entirely converge. The article
highlights the process of using railway tfransportation
in connecting seaport cargo transportation, as well as
the position and role of railway transportation in the
connection model.

KEYWORDS: Connection model, railway
transportation, seaport, efficiency enhancement.

1. DAT VAN BE

C6 nhiéu mé hinh két néi van chuyén hang héa tai
cang bién nhung cé nhiéu quan ngai khi s&t dung van tai
dudng sat két ndi thi mé hinh két ndi sé nhu thé nao mang
lai hiéu qua khoéng chi cho dia phuong cé cdng bién ma ¢
dia phuong co tuyén dudng sat quoc gia di qua? Viéc phoi
hgp khoéng chi van tai dudng sat ma céc phuong thic van
tai khac khi két néi v6i cdng bién cling 1a mét van dé cling
can dugc chi ra khi dua ra mé hinh két noi.

2. THUC TRANG KET NOI BANG DUGNG SAT TAI HAI
PHONG

Hién tai, hé thong dudng sat qudc gia ndi véi cang
Hai Phong hiéu qua khai thac rat khiém tén (van tai hanh
khach 1,08%, van tai hang héa 0,79%), da lam han ché
su phat trién cac hoat dong logistics, gay un tac, TNGT, 6
nhiém méi trudng va U dong hang hoa, han ché su phat
trién sdn xuat, luu thédng hang héa & thanh phé va cac dia
phuong trong vung.

Tai TP. Hai Phong, dudng sat két néi giup Hai Phong
dong vai trd nhu la mot “canh” clia tam giac phat trién kinh
té€ (Ha NOi - Hai Phong - Quang Ninh) clia vung kinh té
trong diém phia Bic. Tuyén dudng sat Hai Phong - Ha Noi
la phuang thic st dung dé van chuyén hang héa, hanh
khach tir Hai Phong di Ha Noi va chuyén tiép cho cac tinh
khac va ngugc lai.

Hai Phong c6 mot tuyén dudng sat la tuyén Ha Noi
- Hai Phong, do Phap xay dung tl nam 1901, dén ngay
16/6/1902 thi hoan thanh va dua vao st dung. Tuyén
dudng sat nay hién dugc st dung dé van chuyén hanh
khach va hang hoa, dai 102 km, chay gan nhu song song
véi QL5A, di qua dia phan cac tinh, thanh: Hai Phong, Hai
Duong, Hung Yén, Ha Noi.

Ga Hai Phong khai thac hé théng dudng sat tai nha ga,
tai cdng Hai Phong, cang Chua Vé va cang Viconship. Ga c6
kha nang déap ting thudng xuyén khéi lugng hang hoa tu
3.000 dén 4.000 tan xép, 2.000 dén 3.000 tan d&/ngay vGi
hé th6ng hda trudng dién tich 6.000 m?, kho kin dién tich
500 m? va trang thiét bi phuc vu xép d& hién dai.

Ha tang dudng sét cling dugc két ndi véi ICD Lao Cai dé
khai thac van tai van chuyén hang container gilta Lao Cai va
cang Hai Phong. Tuy nhién do nhiéu ly do nén san lugng khai
thac cling chua cao. Trén toan tuyén Lao Cai - Ha Noi - Hai
Phong c6 nhiéu ga dau méi trung gian nhung chua ga nao
tham gia dugc vao qua trinh van chuyén theo cung dudng,
chang dudng nén lam gidam hiéu qua khai thac ca tuyén.
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e
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Hinh 2.1: Hé théng duong sat Lao Cai - Hdi Phong
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Hai Phong ngoai 1 tuyén dudng sat qudc gia con co
1 tuyén dudng sat quéc té Hai Phong - Ha Noi - Lao Cai
- Cén Minh (Trung Quéc) véi téng chiéu dai 850 km, khé
ray 1.000 mm dugc xay dung ti nhirmg nam 1910 la tuyén
dudng sat chinh tai Hai Phong, ngoai trif doan ti Ha Khiu
- Cé6n Minh clia Trung Quéc dén ga Lao Cai da dugc nang
cép lén khé dudng 1.435 mm.

*Tuyén dudng sat Hai Phong - Lao Cai - Cén Minh:

Ngoai ra, trén dia ban thanh phé con ¢6 3 nhanh dudng
sat chuyén dung két néi tur tuyén Ha Néi - Hai Phong véi cac
khu bén cang doc séng Cam ti khu vuc cang Vat Cach dén
cang Chua Vé. Riéng khu bén Binh Vi la khu bén chuyén
container chua cé dudng sat két noi truc ti€p va hién phai
két ndi ra dudng sat bang cach chuyén sang dudng thay
ra khu bén Vat Cach hoac sit dung phuong thic dudng bo.
Ha tang dudng sat ci ky, phuong tién lac hau la thuc trang
chung clia van tai dudng sat tai Hai Phong.

Hinh 2.2: So dé tuyén duong sat trén dia ban TP. H3i Phong

Pudng sat dén cang Hai Phong co6 tuyén Ha Noi - Hai
Phong, tuy nhién khéng dép Ging dugc nhu cau giai toa
hang hoa tir cdng theo udc tinh mébi nam chi dudi 1 triéu
tan hang van chuyén bang dudng sét khi chd yéu dé phuc
vu hanh khéch, tuy nhién muc phuc vu thap, khéng qua
6% lugng hang hda dugc van chuyén bang dudng sat méi
nam; trang thiét bi phan I6n da cd va lac hau.

3. PANH GIA THUC TRANG KET NOI VGl CANG HAI
PHONG

3.1. Nhiing thanh tuu da dat duoc

- Hai Phong la thanh phé duy nhét trong khu vuc phia Bac
hoi tu day dd cac phuong thic van tai két néi dén cac khu vuc
khac trong nudc va qudc té€ thong qua hé théng dudng b,
dudng bién, dudng sat, dudng thuily néi dia va hang khéng.

- Hai Phong la dau maéi giao théng quan trong clia ca
nudc, clia chinh ra bién clia cac tinh phia Bc va trén hanh
lang kinh té Viét - Trung. Hé théng dudng bo d6i ngoai
gém cac tuyén chinh QL5, QL10, QL37; dudng cao t6c Ha
NOi - Hai Phong (da théng xe toan tuyén turthang 12/2015),
dudng cao téc Ninh Binh - Hai Phong - Quang Ninh (da
trién khai doan néi tir cao t6c Hai Phong sang tinh Quang
Ninh) va cac tuyén dudng lién tinh khac nhu Kinh Mén -
Thay Nguyén... Poan phuong tién 6 t6 tai néi chung va
doan phuong tién dau kéo so-mi ro-mooc ndi riéng phat
trién manh tao diéu kién thuan lgi phat trién dich vu van tai.

- Hé théng dudng sat quéc gia co tuyén Ha Noi - Hai
Phong két n6i dén cac khu cang nhu Vat Cach, Hoang Diéu,
Chua Ve... hién nay chua khai thac hét cong suat.

3.2. Nhiing han ché, bat cap con dang tén tai

- Hé théng cang bién tai Hai Phong hién khéng phat
huy hét dugc cong suat vi hién tai muic chiém dung cau tau
mdi dat khoang 70%, nguyén nhan do han ché vé do sau
luéng vao khu vuc cang.

- Viéc két néi van tai dudng sat vai van tai dusng thay
noi dia va cang bién chua dugc quan tam dau tu va phat
trién déng bo. So véi “thdi bao cdp’, viéc két ndi van tai
dudng sat véi cdng séng, cadng bién gidm nhiéu. Nguyén
nhan do su phat trién canh tranh 6 at clia van tai dudng
b6, vai xe dau kéo tai cac cadng, cling vdi su phat trién maé
rong cac cang déu rat it quan tam dén xay dung ha tang
két néi vai dusng sat

- Tuyén dudng sat Ha No6i - Hai Phong két n6i ga Hai
Phong véi cac khu bén Vat Cach, Hoang Diéu, Chuia Vé hién
van la khé ray 1.000 mm. Ngoai ra, hé théng kho, béi cta
Hai Phong tap trung chud yéu tai cac khu cang bién va khu
cébng nghiép tap trung, it c6 kha nang cai tao nang cap va
m& rong. Vé phuong tién thiét bi béc d& tai cac ga hang
héa: Viéc Ung dung ca gidi hda, tu dong hda tai cac ga
hang héa con han ché. Nguyén nhan do diéu kién mat
bang héa trudng chat hep, bén canh d6 la viéc dau tu thiét
bi b6c d& chua chuyén nghiép, con nhiéu yéu té phu thudc
nhu cach quén ly, t6 chiic béc d& & ga, phan cong dich vu
béc d& gilra dudng sat véi cha hang...

3.3. M6 hinh logistics két néi van chuyén hang
nong cét l1a bang dudng sat

Béc Ninh \}\Q\@T Quang Ninh ]
ita)

= Lao Cai/
Con Minh

BO/Sat

S
; N
QL5/Sat o

Qls/séat/
Thay néi dia

Hai Phong

(_inh Binh J&—>{_Nam Binh J&—3{ Thai Binh Je->

QL10/ Cao técven
bién/Thuy néidia

B&/Thuy

Thugng Hai/
BuSan

Hong Kéng-Tham
Quyén
Hbéng Kéng
Kaohsiung

Venbién

[I’P.HB Chi Minh/C4i Mé&p/Qu

- W Singapore
Nhon/Clra Ld

Inbound logistics

«> <>

154

Outbound logistics



* M6 hinh két néi van tai bdng duong sdt:

Pudng sat Viét Nam nai lién vai dudng sat Trung Quéc
qua hai huéng: Van Nam (Trung Quéc) qua tinh Lao Cai
- Ha Noi - Hai Phong; tuyén Quang Tay (Trung Quéc) qua
tinh Lang Son - Ha N6i - Hai Phong.

Lgi ich ma tuyén dudng sat lién van mang lai néu dugc
khai théng sé rat 16n. Dai st Kazakhstan da nhiéu lan phan
tich rang van chuyén container qua kénh dudng sat tir Ha
Noi qua ctia khiu Lao Cai d&n Cén Minh - Nam Ninh (Trung
Quac) roi di Kazakhstan chi mat 18 - 20 ngay so véi 40 - 45
ngay néu di bang dudng bién, gop phan gia tang lgi thé
canh tranh cho hang héa khi dugc van chuyén trén tuyén
dudng sat nay.

Trén tuyén nay, cac khu cong nghiép Viét Nam cling
dang dugc hinh thanh. D& két néi gita tuyén dudng sat
vGi cac khu vuc kinh té&, du kién giai doan 2020 - 2030 trén
hanh lang kinh té€ nay sé thiét lap tur 2 dén 3 ICD ma trudc
mat 12 ICD Lao Cai da dugc dua vao st dung dé van chuyén
apatite vé Hai Phong dé tai khu vuc phia Nam. D& phat
trién kinh té khu vuc nay, 2 ICD trong tuang lai da dugc
quy hoach la Huong Canh, Vinh Phuc va ICD Hai Linh, Phua
Tho sé dugc thiét lap dé két néi véi hé théng van chuyén
hang bang duong sat.

*Tuyén dudng sdt Hai Phong - Ha Néi - Lang Son:

Tuyén dudng sat Ha Noi - Lang Son hién van dang dugc
van hanh. Tuyén dudng sat Viét Nam tir Ga lién van quéc té
Gia Lam di Lang Son va sang Trung Qudc c6 dudng ray 16ng,
g6ém ca khé ray 1.000 mm (chi t&i ga cudi la Déng Dang) va
khé ray 1.435 mm (n8i sang Trung Quéc va chau Au).

Nham phd&i hgp van chuyén hang va két néi véi cac
tuyén hang hai quéc té, cac ICD trén hanh lang nay phai
dugc xay dung tao ra mang lugi van tai, logistics két noi
mot cach cé hiéu qua véi cdng clia ngd qudc té Hai Phong.

4, KET LUAN

Dudi goc dé vi mé, diéu kién tién quyét dau tién do la
tdng cudng quan ly nha nudc, d6i mai va hoan thién thé
ché chinh sach vé van tai, tao méi trudng phap ly day du,
¢6 hiéu luc cao, phan dinh roé chiic ndng quan ly nha nudc
va kinh doanh thuong mai, bao dam cac diéu kién can
thiét dé tai co cau luc lugng van tai, ddy manh xa héi hoa,
khuyén khich cac thanh phan kinh té tham gia dau tu kinh
doanh van tai.

Thir nhat, tiép tuc trién khai mé hinh Chinh pha dién
tir B6 GTVT, lam nén tang quy hoach cac hé théng ting
dung céng nghé thong tin cia toan Nganh; xay dung cac
hé thong co s& dit liéu dung chung, tir dé hinh thanh nén
co sG dir liéu quéc gia vé GTVT; nang cao nang luc ha tang
ky thuat cong nghé thong tin ctia B6 GTVT va céc gidi phap
tang cudng ddm bao an toan thong tin, an ninh théng tin
trong cac hoat déng ctia Nganh; phat trién cac ing dung
véi muc tiéu phuc vu cho hoat déng quan ly nha nudc,
phuc vu ngudi dan va doanh nghiép trong tat ca cac linh
vuc chuyén nganh ctia B6 GTVT.

Cung vdi d6 la nang cao nang luc hoat déng, hiéu qua
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san xuat kinh doanh, stic canh tranh ctia cadc doanh nghiép
van tai; hoan thanh ¢ phan héa doanh nghiép nha nudc
trong linh vuyc van tai. Hinh thanh dugc cac doanh nghiép
van tai co nang luc, kha nang lién két cac chuéi van tai va
dich vu logistics d€ cung cdp van tai da phuong thic, vuon
ra thi trudng quéc té, dac biét la trong linh vuc hang hoa
dudng sat, hang khéng.

Thar hai, dat Hai Phong la trong tam dé phat trién két
cdu ha tang, nhat la ha tang giao théong dudng b, dudng
sat va dudng bién nham day manh lién két vung trong tam
giac phat trién Ha Noéi - Hai Phong - Quang Ninh, cac dia
phuong ven bién Péng Béc, hai hanh lang kinh té gilta Viét
Nam va Trung Qudc; dam béo viéc phét trién tan dung toi
da Igi thé san co cua dia phuong va phat huy dugc cac loi
thé vé cac trung tam logistics gén véi hé théng cang bién.

Thtrba, tap trung Ung dung trinh d6 khoa hoc cdng nghé
tién tién dé tiép tuc phat trién va nang cap ca sé ha tdng cla
céc cang trong hé théng cang bién khu vuc Hai Phong...

Thu tu, tap trung dau tu, hé trg moét sé trusng dai hoc,
cao dang va trung cap nghé tai Hai Phong (Trudng Dai hoc
Hang hai Viét Nam, Trudng Pai hang Hai Phong..) nham
nang cao chat lugng dao tao trinh d6 chuyén mén chuyén
nganh logistics trong ly thuyét va thuc té.

Thu ndm, tao su lién két ngang gitta Hai Phong vai cac
dia phuong, ddy manh lién két vung, dac biét la cac khu
kinh té ven bién.

L&i cdm on: Nghién ctiu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT22-23.88.
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Bién phap dam bao an toan, loi ich clia nguoi tiéu dung
khi tham gia mua sam truc tuyén tai Viét Nam hién nay
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TOM TAT: Bai bdo phan tich xu hudng, loi ich va rdi
ro clia ngudi tiéu dung (NTD) khi tham gia hoat déng
mua sam truc tuyén. Trén co s& dé dé xuat gidi phap
co ban ddm bdo an toan va loi ich cho NTD khi tham
gia hoat déng mua sdm truc tuyén.

TU KHOA: Thuong mai dién t&, ngudi fiéu ding, mua
sam tfryc tuyén.

ABSTRACT: The article analyzes trends, benefits
and risks of consumers when participating in online
shopping. On that basis, proposing basic solutions to
ensure the safety and benefits for consumers when
participating in online shopping activities.

KEYWORDS:
shopping.

E-commerce, consumer, online

1. DAT VAN DE

Phat trién clia thuong mai dién ti (TMBT), cong nghé
s6 da thay d6i hanh vi mua sédm cta NTD. Céng nghé s6
da tao diéu kién cho viéc tiép can nhiéu ngudn thoéng tin,
tim kiém nhiing san pham dich vu phu hap, gitp NTD c6
thé dat yéu cau, doi hdi dap ting mang tinh ca nhan cao,
dugc trai nghiém mua sam trong thuc té do, giao hang tan
noi, gidam thai gian, chi phi giao dich. Tuy nhién, hoat déng
mua sam truc tuyén khéng chi mang lai cho NTD nhiing lgi
ich ma con tiém &n ¢ nhiing rdi ro.

Do vay, NTD can hiéu ré lgi ich va rdi ro va sir dung
nhing gidi phap dadm bao an toan va lgi ich cho minh khi
tham gia hoat ddng mua sam truc tuyén.

2. THUC TRANG VA XU HUGNG MUA SAM TRUC
TUYEN VIET NAM HIEN NAY

Theo bao cdo hoat déng TMBT nam 2022, so véi cac
quéc gia khéac trong khu vuc nhu Indonesia, Malaysia,
Philippines, Singapore... va moét sé nudc trong khu vuc
DPong Nam A thi Viét Nam |a quéc gia c6 ty 1& ngusi dan
tham gia mua sam truc tuyén ding tha 2 (chiém 49%, nam
2021), sau Singapore (chiém 53%). Thi trudng mua sam
truc tuyén Viét Nam dugc xem la thi trudng s6i dong va
s6i ndi, nhiéu tiém nang phat trién trong giai doan sap téi.
Cac hinh thic thanh todn trong mua sdm truc tuyén ciing
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ngay cang dugc ma réng. Hinh thiic duge NTD ua chudéng
nhat van la COD (73%, nam 2021), ti€p dén la hinh thic
nhu st dung thé ATM ndi dia, (27%, nam 2021), thé ghi ng/
thé tin dung (24%, nam 2021), vi dién t cling tdang nhanh
choéng (37%, nam 2021). Bac biét, hinh thiic vi dién ti cé ty
|é ngudi sir dung tang nhanh qua cac nam nhad nhiing lgi
ich va thuan tién do cdng cu mang lai.

Theo bdo cdo TMDT Viét Nam ndm 2022, cac thiét bj st
dung phuc vu cho hoat d6ng mua sdm truc tuyén kha da
dang. Trong do6, thiét bi ch yéu NTD st dung d€ mua sdm
la thiét bi di dong (chiém ty lé 88%, nam 2021) va nhiéu
NTD s dung cd may tinh xéach tay hodc may tinh ban dé
mua sdm truc tuyé&n (80%, ndm 2021).

16,4

10,08
8,06

62
30%

18% 16%

2017 2018 2019 2020 2021 2022*

Doanh thu B2C  =—=@=Tj Ié ting truéng *56 liéu dy bdo

Doanh thu TMBT B2C Viét Nam ndm 2017 - 2022 (ty USD) 7

) (Nguén: Sach tréng TMPT Viét Nam ném 2022)
Biéu d6 2.1: Doanh thu TMPT B2C Viét Nam

Khi tham gia mua sam truc tuyén, NTD c6 xu hudng
ua chudng céc kénh ban hang nhu website/san giao dich
TMBT nhu shopee, lazada, tiki (chi€ém 74% nam 2020 va
78% nam 2021. Tiép theo d6 la cac dién dan/mang xa hoi
nhu facebook, zalo... (chi€ém 33% nam 2020 va 42% nam
2021). Cac ing dung di dong cling dugc NTD st dung kha
phd bién va tdng vao nam 2021 (47%) (Biéu db 2.2).

Cic kénh mua sim tryc tuyén
100% — 74978%
60% B 2% 3T
40% . . 1 —
o AN
Website Diéndan, Cécimg Hinh thire

TMBt mang xd h{i dung trén khic
TEDE

mNam 2020 wmNam 2021

(Nguén: Nielsen)
Biéu dé 2.2: Cac kénh mua s3m truc tuyén [7]
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3. LO1 iCH VA RUI RO CUA NTD KHI MUA SAM TRUC
TUYEN

3.1. Lgi ich cta hoat déng mua s3m truc tuyén déi
vGi NTD

Su thay d6i hanh vi NTD tir mua sdm truyén théng sang
mua sam tryc tuyén (mua sam online) la nha nhiing Igi ich
hinh thuic nay:

M6t la, cha ddng va tiét kiém thoi gian: NTD c6 thé chét
don bat ctrluc nao, bat ké dang & dau, diéu duy nhat can co
mot chiéc dién thoai, ipad hay may tinh c6 két néi Internet.

Hai la, thodi mdi trong viéc lua chon cdc san phdm: Lua
chon mua hang online gitp NTD dé dang cén nhac, tham
khao cac san phdm véi gia ca dugc niém yét rd rang cung
danh gia thuc té€ ti nhimg ngusi mua trudc, gidp NTD c6
thém thong tin ho trg cho viéc mua hang.

Ba la, tiét kiém mét khodn tién: Khi dang ban online,
cac clia hang thudng xuyén tung ra nhiéu uu dai, qua tang
cling nhu ma gidm gia cé gia tri. Ngoai ra, khach hang con
tiét kiem dugc mot khoan phi khéng nho khi chi phi van
chuyén dugc nha ban va san hé tro.

Bén la, trdnh nhiing rdc réi khdc: Mua sam online sé
gilp ban thoat khoi ra dudng mua sédm nhu ket xe, nang
néng, khoi bui... va nhat la phai chen chdc & nhiing clia
hang hay trung tdm mua sdm, khong nhiing vay NTD c6
thé thoadi mai dao hang chuc gian hang, so sanh gia ca
va chat lugng trudc khi quyét dinh mua hang hay khong.

3.2. Rii ro cta hoat ddng mua sam truc tuyén déi
vGi NTD

Trong qua trinh mua sédm truc tuyén, NTD c6 thé gap
nhing trd ngai, rdi ro chinh nhu sau:

Theo bdo cao TMBT 2021, NTD gap phai nhiéu tré ngai,
nhu: gia (44%), chat lugng kém (42%), lo ngai bi 16 théng
tin (33%), van chuyén va giao nhan kém (25%) (Biéu d6 3.1).

Cic tré ngai khi mua hang tryc tuyén

Ung dung khéng chuyén. . mese.
Thanh 1odn phitc tap S
D3t hing tryc tuyén ric rdi  messe
Gia eeRetG
Cham s6c KHkém saanasseas
DV vin chuyén kém ssssssosess
Chi phi viin chuyén cac ee———SG
Sg 10 thiong tin c& nhin eSS DSG
Chiit huomg hing kém

0% 20% 40% 60% 80%

(Nguén: Nielsen)
Biéu dé 3.1: Céc tré ngai khi mua sém truc tuyén [7]
- Rdi ro tai chinh: NTD c6 kha nang gap phai cac rui ro tai
chinh va cac rdi ro tuong tu, ké ca rui ro xa hoi. Quy trinh
Iya chon va mua hang hoa truc tuyén kha don gian nén
NTD khéng can nhac ky sé dan dén tinh trang mua vuot
qud thu nhap hoac mua nhitng mat hang khéng c6 nhu
cdu sir dung. Ngoai ra, NTD truc tuyén c6 thé gap rai ro tai
chinh khac nhu:
+ C6 thé phai tra tién van chuyén néu tra lai;
+ M6t s6 trang web hiia sé ban san pham vdéi gia giam

s6c nhung gui cho ban san pham chat lugng thap, bi 16i va
da qua st dung.

- Rdi ro bj ddnh cdp théng tin: Theo bdo cao TMBT nam
2021, NTD cang ngay cang c6 xu hudng st dung hinh thuc
thanh toan ATM (39%), thé ghi ng - tin dung (20%) va vi
dién tir (23%). Bén canh do, theo khao sat clla Google vai
ngudi dung Internet & 11 quéc gia thudc khu vuc chau A
- Thai Binh Duong, c6 dén 98% ngudi dung Viét Nam co
thoi quen téi str dung mat khau ci hodc dé doan cho nhiéu
trang web khac nhau. Néu NTD khéng du kién thic va ky
nang dé bao mat thong tin thi cac rdi ro mat théng tin va
mat tién trong tai khoan hoac trong vi la rat I6n.

- Chi phi thai gian tim ki€ém, ch& giao hang khéng nhu
mong muén.

+ Khi NTD dat hang truc tuyén, phai mat it nhat 3 - 5
ngay hodc tham chi vai tudn dé nhan dugc hang va nhu vay
c6 thé 16 k& hoach muc dich st dung sdn pham ctia NTD.

+ NTD phai danh nhiéu thai gian dé duyét Internet dé
tim ra nhiing giao dich t6t nhat. Chi nhitng ngudi am hiéu
mang mdi cé thdi gian va hing tha dé tim ra nhiing giao
dich sinh lgi nhu vay.

- Rai ro khéng nhan dugc hang: NTD mua sam truc
tuyén trong nhiéu trudng hop khéng nhan dugc san pham
theo ké hoach vé muc dich st dung sdn pham hodc dich
vy, dac biét la muc dich phuc vu cho viéc tang qua, tham
du su kién quan trong... néu khéng nhan dugc hang ding
cam két vé thai gian, NTD sé c¢d cam giac that vong va
thiéu tin tudng.

L 92%

90% —86%

1 San Thuong
mai dién tir

uTrang web clia
congty

San pham b cam/Bithu San phdm cévandé San pham khéng dat
hoi Ve ghi nhan chuan antoan

Biéu dé 3.2: Nhiing rdi ro vé sdn pham khi mua hang trén san TMPT
va trang web cda céng ty

- Rui ro san phdm: Giao sai san pham/sdn pham cé
théng s6 ky thuat khac so véi quang cao trén trang web;
giao hang cham; giao thi€u hang khuyé&n mai; giao hang
héng nhung khéng thu hai lai; dang sai gia (dién hinh 13
dang gia rat ré sau do hay don dat hang ctia NTD); hay don
hang khong ly do - NTD phai dat lai v&i gid cao hon thai
diém trudc; san pham khéng c6 nhan mac/nhan ghi san
xuat tai nudc khong ding nhu quang céo...

Theo OECD, ty Ié NTD mua phai san pham bi cam/bi
thu héi va cé van dé vé ghi nhan khi mua sdm tai san TMBT
cao hon tai trang web clia cdc cong ty. Tuy nhién, khéng
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vi thé ma cac van dé vé mua sam truc tuyén khéng xay ra
véi mua hang tai trang web chinh thuic ctia cong ty (71%
d6i véi sdn pham bi cam/thu héi va 77% véi viéc ghi nhan).

Dic biét, ty & mua phai san pham khéng dat chuén an
toan khi mua tai trang web cta céng ty cao hon san TMDT
(tuong duang 50% va 58%).

- Rui ro vé chinh sdch déi tré: Mét trong nhimng mong
muén ctia NTD 1a néu khéng hai ldng véi san phdm ma ho
yéu cau, ho c6 thé tr lai cho ngudi ban. NTD quan tam két
qua déi trd hodc thay thé sdn pham, chinh sach, thai gian
tré lai san pham va chi phi tra lai sdn phdm cho ngudi ban.
Néu chinh sach déi tra khong dugc ngudi ban quy dinh rd
rang va cong khai, diéu nay sé gay bat Igi cho NTD vé vat
chat, thai gian lan tinh than.

4. MOT SO BIEN PHAP BAO DAM AN TOAN, LOI iCH
CHO NTD MUA SAM TRUC TUYEN

Dé dam bao lgi ich mua sdm truc tuyén, NTD can thuc
hién déng thai cac bién phap sau:

- Nang cao hiéu biét vé ky nang mua sam truc tuyén:
NTD can uu tién mua hang tir nhiing trang TMBT uy tin,
c6 dang ky/théng bdo téi, dugc cap phép hoat dong, cé
thong tin lién lac ré rang (dia chi, s6 dién thoai, ma s6
thué...). Trudng hop mua hang trén mang xa héi, lua chon
nhing tai khoan uy tin, cé lich st ban hang lau dai dé tranh
céc rui ro vé san pham va rui ro d6i trd hang héa. Khi mua
sdm, NTD cén ré chinh sach thanh toan, giao hang, ddi tra
hang héa va cac khiéu nai lién quan va tham khao danh
gia lién quan dén san pham la bién phap giup khach hang
mua dugc san phdm ung y va chat lugng.

- Nang cao ky ndng an toan trong mua sam truc tuyén:

+ NTD can dé cao canh giac déi véi tin nhan, cuéc
goi, email yéu cau nhiing théng tin quan trong nhu sé tai
khoan, OTP, mat khiu va cac théng tin quan trong khac.

+ NTD c6 nhiéu may tinh, nén danh riéng mot may
tinh cho giao dich ngan hang va mua sam truc tuyén va
NTD tao moét dia chi email chi s&t dung dé mua sam truc
tuyén, sé han ché sé lugng tin nhan rac nhan va giam nguy
comé email déc hai nguy trang dudi dang khuyén mai béan
hang hoac théng bdo khac.

+ Viéc st dung mat khiu c6 tinh bdo mat cao va khac
nhau cho méi tai khoan truc tuyén la mét trong nhiing
diéu quan trong nhat dé mua sdm truc tuyén an toan.

+ Néu NTD mua sdm truc tuyén khi st dung wifi céng
cdng, trudc tién cai dat VPN (mang riéng d0) vi VPN sé ma
hoa tat ca dit liéu dugc truyén gilta may tinh hoac thiét bj
di d6ng ctia NTD va may ch VPN, ngan chan tin tac chiém
quyén diéu khién va xem bat ky d(t liéu nao khi nhap vao.

+ S dung giai phap s& hiu nhiéu I6p bao vé cho cac
hoat dong tai chinh nhu Kaspersky Internet Security, bao
gém tinh nang Safe Money giup bao vé dit liéu tai chinh
khoi cac méi de doa nhu trinh theo déi ban phim, chup
man hinh, cac 16 héng dugc st dung bai phan mém doéc
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hai nham vao ngan hang.

+ NTD nén lap mot tai khodn riéng dé st dung cho
muc dich mua sam dién ti va khéng nén b s6 tién I6n vao
mot tai khodn hoac vi dién ti phuc vu thanh toan dién ta
hang thang va trudng hop xau bi 16 lot théng tin tai khoan
hoac bi tin tac tan cong thi thiét hai cing khéng qua 16n.

- Can kiém tra ky théng tin khi diat hang va nhan
hang: D& tranh cac rai ro vé khéng nhan duoc hang hoidc
déi trd hang héa, NTD can kiém tra, ddi chiéu ky théng tin
trén don dat hang dé tranh sai s6t, nham lan vé dia chi,
ho tén, s6 lugng hang hoa, s6 dién thoai... Déng thai, khi
nhan hang, NTD can déi chi€u théng tin trén bién nhan
giao hang véi théng tin don hang online da dat han ché
tinh trang thanh todn don hang ma minh khéng dat, hoac
nhan san pham khéng dung nhu dit mua.

- Cap nhat cac quy dinh phap ly lién quan dén mua
sam truc tuyén: Nhu Luat Giao dich dién td, Luat Quang
céo, Luat An ninh mang, Luat Dan su... dé tu bao vé minh
trudc rdi ro khi mua sam truc tuyén. Trong trudng hop phat
sinh tranh chap lién quan dén quyén Igi khi mua sam truc
tuyén, NTD c6 thé lién hé v6i nha ban hang/san TMBT dé
giai quyét tranh chap. Trong trudng hgp can tu van hodc
phan anh, khi€u nai, NTD c6 thé lién hé vgi téng dai tu van,
hé trg NTD hodc gui don khiéu nai t6i Cuc Canh tranh va
Bao vé NTD.

5. KET LUAN

Bai bao da phan tich xu thé céc Igi ich, rdi ro khi mua
sam truc tuyén va dé xuat mot sé bién phap an toan, lgiich
cho NTD khi mua sdm truc tuyén gop phan phat trién cla
thi trudGng TMDT Viét Nam.
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Go h@ BIM giai phap giam chi phi
ong ngne gial pnap giam chi pii
Vd
Va nang cao chat lwrony cong trinh giao thon

M6 hinh thong tin cong trinh (Bulldlng Information Modeling - BIM) la mét
trong nhiing xu huéng va glal phap t6t dugc s dung irong dau tu xay dung
céng trinh nhé tinh hiéu qua, 16i uu héa rdi ro khi thi cong, tinh chuyén nghlep
trong luu trr di liéu va khé ndng Iam giau théng tin céng trinh trong suét vong
doi du an. Théi dai céng nghe 4.0, BIM mét 1an niia khang dinh vi thé cua
minh ciing véi su hé trg clia céng nghé tién tién nhu tri tué nhéan tao hay Big
data gitip cho viéc mé hinh héa tré nén dé dang va sat thuc hon bao gid hét.

TAO CO CHE PONG BO PE BIM
VAN HANH HIEU QUA

Thaoi gian qua & Viét Nam, cac co
quan chiic nang da tap trung xay dung
cac van ban phap quy nham ting dung
héa cong nghé BIM xdy dung cac quy
dinh cu thé, tao hanh lang phap ly
trong qua trinh trién khai, phéi hop,
nghiém thu thanh quyét toan coéng
trinh. Viét Nam dé tiing budc xay dung
ca s& phép ly cho viéc dp dung BIM va
mai day nhat, tai Quyét dinh s6 258/
Qb-TTg ngay 17/3/2023, Chinh pha da
phé duyét 16 trinh 4p dung BIM trong
hoat déng xay dung déi véi cac du
an st dung von dau tu cong, vén nha
nudc ngoai dau tu cdng, dau tu theo
phuong thiic d6i téc cong tu, dy én s
dung vén khac.

Viéc ap dung BIM trong qua trinh
thiét ké nham nang cao chat lugng
san pham thiét ké; tang cudng qua
trinh trao di théng tin gitia co quan
quan ly nha nudc vé xay dung, chd
dau tu, t6 churc tu van, nha thau thi
cong xdy dung; trong qua trinh thi
cdng xay dung nham hé trg xay dung
phuong an té chic thi cong, t6 chic
va quan ly cac nguén lyc trong qua
trinh xay dung, kiém soat chat luong
xdy dung; trong qud trinh nghiém
thu, ban giao dua céng trinh vao st
dung nham hé trg qua trinh nghiém
thu, phuc vu cho giai doan quan ly,
van hanh céng trinh xay dung. Déi
véi cac co quan quan ly nha nudc,
viéc st dung moé hinh BIM nhu la
céng cu dé hé trg trong qua trinh

thuc hién nhiém vu quan ly nha nuéc
(thd&m dinh bao cdo nghién ciu kha
thi, thiét k& xay dung trién khai sau
thiét ké co s&; cap phép xdy dung;
quén ly xay dung; kiém tra cong tac
nghiém thu...). Quyét dinh néu ro, doi
vGi cac du an dau tu xay dung thudc
do6i tugng diéu chinh theo quy dinh,
chll dau tu can luu y cac gidi phap
dé khuyén khich cac nha thau da cé
nang luc, kinh nghiém ap dung BIM
trong qua trinh lua chon nha thau.
DGi véi cac cong trinh thudc du
an dau tu xdy dung mdi st dung vén
khac, chli dau tu cung cap tép tin
BIM khi thuc hién thdm dinh bao cdo
nghién ctu kha thi, thiét ké xay dung
trién khai sau thiét k& co s&, xin cap
phép xay dung, nghiém thu céng trinh
theo 16 trinh sau: cong trinh cap |, cap
dac biét tr nam 2024; tr nam 2026,
bé sung thém céng trinh cap Il. V6i
muc dich t6i uu héa cac khau trong
qua trinh tl thiét ké co s&, thiét ké xay
dung trién khai sau thiét ké co s&, hé
sa hoan thanh cong trinh, khi ap dung
mo hinh BIM, tép tin BIM can phai dap
(ing mét s6 yéu cau téi thi€u sau: thé
hién dugc kién tric cong trinh, cac
kich thudc chl yéu; hinh dang khéng
gian ba chiéu cac két cau chinh cla
cdng trinh; hé thong dudng 6ng diéu
hoa, théng gio, cdp thoat nudc cong
trinh. M6t s6 ban vé cac bd phan chi
tiét & dang khong gian hai chiéu nham
b6 sung théng tin (néu cd) phai & dinh
dang s6 khi nop kém theo tép tin BIM.
Céac ban vé, khéi lugng chii yéu clia

cac bd phan cong trinh phai trich xuat
dugc tu tép tin BIM.

No6i dung dp dung va muc do chi
tiét cia mé hinh BIM do cha dau tu
du an quyét dinh. TUr nam 2023, déi
véi cong trinh 4p dung BIM, co quan
qudn ly nha nudc s&t dung moé hinh
BIM dé hé trg trong quéa trinh tham
dinh bdo cdo nghién cdu kha thi,
thdm dinh thiét ké xay dung trién
khai sau thiét ké co s6, cap phép xay
dung, kiém tra céng tac nghiém thu.

BIM GIUP TOI UU HOA QUA
TRINH THIET KE

Ap dung BIM trong linh vuc ha
tang giao thong la vé cling can thiét.
Thai gian qua, cac don vi thiét ké cau
da trién khai thi diém ap dung méd
hinh BIM nhu cau Rao 2, cdu Hoang
Van Thu tai TP. Hai Phong, cau Thu
Thiém 2 tai TP. H6 Chi Minh..., tur dé
da c6 cac nghién ctu chi ra nhiing
kho khan, thach thuc, gidi phap
trong qua trinh trién khai va thic day
ap dung BIM. Tai Quyét dinh s6 348/
Qb-BXD ngay 2/4/2021, khai niém vé
BIM c6 thé hiéu la “viéc st dung céc
tién bd cta cdng nghé théng tin dé
s6 hoda cac thong tin cla cong trinh
thé hién théng qua mé hinh khéng
gian ba chiéu (3D) nham hé trg qua
trinh thiét ké, thi céng, quan ly van
hanh cong trinh”. BIM cho phép xay
dung céng trinh do trudc réi maéi dén
céng trinh trén thuc té. Bang cach
nay, cac déi tac tham gia du an c6 thé
xem xét va danh gid hiéu qua ctia né
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trudc khi thuc hién; gidi quyét duoc
cac van dé lién quan ngay & giai doan
ban dau cta du an, dat duoc két qua
tiét kiém dang ké vé mat thai gian,
chi phi cung véi cac kha nang theo
doéi ké hoach, tién trinh thuc hién.

Du 4n cau Rao 2 c6 téng muc
dau tu 661 ty déng, trong dé khoan
vay von ODA Phan Lan la 24,45 triéu
EUR (600 ty déng). Du &n st dung
BIM cho thiét ké ban vé thi cong két
cdu bé tdng cot thép, két cdu thép va
trao d6i thong tin gilta cac bd phan
cdng trudng, van phong thiét ké. Cac
phiéu yéu cau théng tin dugc phan
héi nhanh chéng cho nha thau tai
cong trudng dua trén mo hinh 3D.
Viéc thiét ké trén mo hinh 3D BIM da
giup nha thau tranh dugc céc xung
dot gitia cot thép va cac két cau cho,
giia c6t thép va két cu thép, ban vé
thiét ké chinh xac, day da, dam bao
du &n thuc hién ding tién do.

Ung dung BIM trong thiét ké va
quan ly xay dung cau trong d6 thi cé
thé giup tang cudng hiéu qua trong
quan ly, t6i uu hda chi phi va thoi
gian thi céng, déng thai gidm thiéu
sai st trong qua trinh thiét ké va xay
dung. TU géc nhin cla tang trudng
xanh trong GTVT, Ung dung BIM c6
thé giup gidm thiéu tac dong cla cac
cobng trinh xay dung dén méi trudng
va dé thi, gidm Un tac, gidm khi thai,
dam bdo an toan cho cong nhan cling
nhu ngudi luu thong trén dudng.

UNG DUNG BIM TRONG GIAI
DOAN THI CONG

Ngudi dung cé thé mé hinh tat ca
cac thanh phan tur két cdu chinh dén
két cdu phu va két cdu tam nhu can
truc thap, hang rao bao vé, van phong
cdng trudng... trén mé hinh BIM. M6
hinh BIM cling dugc st dung cho viéc
Ién k& hoach va kiém soét tién do;
béc tach khoi lugng va mua sam vat
tu. M6 hinh BIM chia céc thong tin
vé do6i tugng tu kich thudc hinh hoc
dén ching loai, s6 lugng vat tu. Tu
md hinh c¢6 thé trich xuat chinh xac
vat tu phuc vu thi cdng (thé tich bé
tong, khoi lugng cét thép, dién tich
van khuon...). Pac biét, v6i cong trinh
cau khi dang hinh hoc ctia d6i tugng
va cot thép kha phuc tap, viéc tu déng
trich xuat khoi lugng ti mé hinh BIM
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Lo trinh ap dung BIM trong hoat dong xay dung

Giai doan 1: Tir nam 2023, ap dung BIM bat budc doi vai cac cong trinh
cap |, cap dac biét ctia cac du an dau tu xdy dung méi st dung vén dau tu
céng, von nha nudc ngoai dau tu cdng va dau tu theo phuong thic doi tac
cong tu bat dau thuc hién cac cong viéc chuén bi du an.

Giai doan 2: Tir nam 2025, ap dung BIM bat budc d6i vai cac cong trinh
cap Il trd 1én clia cac du an dau tu xdy dung méi st dung von dau tu cong,
von nha nudc ngoai dau tu cong va dau tu theo phuong thic di tac cong
tu bt dau thuc hién cac cong viéc chuan bi dy an.

giup lam gidm dang ké thai gian va
cong suc cla ky su cong truong.

Trong giai doan thi cong, mé hinh
BIM cung cap khéi luogng cla du an
mét cach chinh xac, tu do6 giup cha
dau tu kiém soat dugc chi phi dau tu
xay dung cla du &n. Ching ta c6 thé
két hgp BIM véi cong nghé Al dé so
sanh, d8i chi€u san phdm thi céng
thuc t€ véi mé hinh thiét ké gitp nang
cao chat lugng cong trinh, han ché
phat sinh trong qud trinh thi cong,
nang cao hiéu qua kinh té cia du an.

Dé trién khai va 4p dung hiéu qua
& du an cao toc Bac - Nam giai doan 2,
hién nay c6 thé dp dung BIM & 2 mic
d6. Cu thé, doi véi cac két cdu nhu
ham, cau phc tap, néu chua co thiét
ké ban vé thi cong chi tiét thi c6 thé
ap dung BIM dé€ mé hinh, xuét ban vé,
khoi lugng ti mé hinh dam béao do
chinh xac cao. Dong thai, st dung mé
hinh BIM dé quan ly chat lugng, tién
d0 va san lugng coéng trinh.

boéng thdi, trong giai doan thi
cdng, md hinh BIM cung cap khoi
lugng clia du an mot cach chinh xac,
tur doé gitp cha dau tu kiém soat dugc
chi phi dau tu xay dung cda du an.
Trong giai doan quan ly van hanh st
dung mo hinh BIM lam co s& tao ra
ban sao ky thuat s6, tur d6 tich hop
vao md hinh théng tin dia ly phuc vu
cdng tac quan ly ha tang giao théng.

GOP PHAN NANG CAO NANG
LUC QUAN LY NHA NUGC

BIM la céng cu dé hé trg trong
qua trinh thuc hién nhiém vu quan ly
nha nudc (thdm dinh bao cdo nghién
ctu kha thi, thiét ké xdy dung trién
khai sau thiét ké co s&, cap phép xay
dung, quéan ly xdy dung, kiém tra
cong tac nghiém thu... Muc tiéu cla
16 trinh 4p dung BIM déi véi chu dau

tu, tu van va nha thau la tang cudng
qua trinh trao déi théng tin gilta co
quan quan ly nha nudc vé xay dung,
chl d4u tu, t6 chic tu van, nha thau
thi cong xay dung; nang cao chat
lugng san pham thiét ké&; hé trg xay
dung phuang an t6 chiic thi cong, t6
chiic va quan ly cac nguén luc trong
qua trinh xay dung, kiém soat chat
luong xdy dung; hd trg qua trinh
nghiém thu, phuc vu cho giai doan
quan ly, van hanh céng trinh.

D6i v6i giai doan quan ly van
hanh, s dung moé hinh BIM lam co
sG tao ra ban sao ky thuat so, tir dé
tich hgp vao mo hinh thong tin dia
ly phuc vu cong tac quan ly ha tang
giao théng. D3i v6i cac co quan quan
ly nha nudc, viéc st dung mé hinh
BIM nhu la c6ng cu dé hé trg trong
qua trinh thyc hién nhiém vu quan ly
nha nudc (thdm dinh bao cdo nghién
ctu kha thi, thiét k& xay dung trién
khai sau thiét ké co s&; cdp phép xay
dung; quéan ly xay dung; kiém tra
cong tac nghiém thu...).

Nhdm ddy manh (ing dung hiéu
qua mo hinh BIM, ngay 31/3/2023, B
GTVT da ban hanh Vén ban sé 3135/
BGTVT-CQLXD vé viéc ap dung mo
hinh théng tin cong trinh BIM trong
hoat dong xay dung chi dao. Theo do,
cac ch dau tu, ban QLDA, cac dan vi
truc thudc c6 ké hoach, chuan bi cac
nguon lyc can thiét cho viéc dp dung
BIM theo 19 trinh. Cac co quan chuyén
modn vé xay dung t6 chiic ti€p nhan,
quan ly dir liéu mé hinh BIM do cha
dau tu cdc du an c6 ap dung BIM cung
cap va tich hgp vao co sé dit liéu qudc
gia vé hoat dong xady dung. Cac noi
dung khac thuc hién theo Quyét dinh
s6 258/Qb-TTg ngay 17/3/2023 cla
Tha tudng Chinh pha O
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Cong bd thu tuc hanh chinh dugc sira dai,
b6 sung trong linh vyc hang khéng thudc
pham vi chfc nang quan ly cia Bo GTVT

BO GTVT vura ban hanh Quyét dinh s6 969/QD-BGTVT
ngay 8/8/2023 vé viéc cdéng bé thu tuc hanh chinh duoc
stfa d6i, b6 sung trong linh vuc hang khéng thuéc pham vi
chiic nang quan ly ctia B6 GTVT.

Theo d¢, stta d6i, bé sung trong linh vuc hang khéng
thudc pham vi chiic nang quan ly ctia B6 GTVT bao gom:
Thu tuc cap Gidy ching nhan dang ky xuat van don hang
khéng thi cap cho doanh nghiép Viét Nam; tha tuc cap
Gidy chiing nhan dang ky xuat van don hang khéng thu
cap cho doanh nghiép giao nhan nudc ngoai.

Quyét dinh nay co hiéu luc thi hanh ké tu ngay
1/9/2023.

Hgp nhat Thong tu quy dinh diéu kién, trinh
ty, tha tuc thuc hién két néi ray duong sat
do6 thi, duang sat chuyén dung véi dudng sat
qudc gia; viéc két noi ray cac tuyén duong
sat do thi

B6 GTVT vira ban hanh Van ban hop nhat s6 42/VBHN-
BGTVT ngay 28/7/2023 Thong tu quy dinh diéu kién, trinh
tu, tha tuc thuc hién két néi ray dudng sat do thi, dudng sat
chuyén dung véi dudng sat qudc gia; viéc két néi ray cac
tuyén dudng sat dé thi.

Theo d6, Théng tu s6 26/2018/TT-BGTVT ngay
14/5/2018 ctia B6 truéng Bo GTVT quy dinh diéu kién, trinh
tu, tha tuc thuc hién két néi ray dudng sat do thi, dudng sat
chuyén dung véi dudng sat qudc gia; viéc két néi ray cac
tuyén dudng sat doé thi, cé hiéu luc ké ti ngay 1/7/2018,
dugc stia déi, b6 sung béi: Thong tu s6 11/2023/TT-BGTVT
ngay 28/6/2023 cla B6 trudng Bd GTVT slia d6i, bé sung
mot sé diéu cla Théong tu sé 26/2018/TT-BGTVT ngay
14/5/2018 ctia B6 truéng Bo GTVT quy dinh diéu kién, trinh
tu, thu tuc thuc hién két néi ray dudng sat d6 thi, duong
sat chuyén dung véi dudng sat quoc gia; viéc két néi ray
cac tuyén dudng sét doé thi, cé hiéu luc ké tirngay 1/9/2023.

Hop nhat Thong tu Quy dinh vé viéc
A ~ A ~ N A
van chuyén hang khéng va hoat dong
hang khdéng chung
B6 GTVT vira ban hanh Van ban hop nhat s6 8560/VBHN-
BGTVT ngay 7/8/2023 hgp nhat Théng tu Quy dinh vé viéc
van chuyén hang khéng va hoat déng hang khéng chung.
Theo d6, Thong tu s6 81/2014/TT-BGTVT ngay
30/12/2014 cta Bé trudng B6 GTVT quy dinh vé viéc van
chuyén hang khéng va hoat ddng hang khéng chung,
c6 hiéu lyc ké tir ngay 1/3/2015, dugc stra déi, b6 sung
bdi: Thong tu sé 21/2020/TT-BGTVT ngay 28/9/2020 slta
déi, bé sung mot s6 diéu cta Thong tu s6 81/2014/TT-
BGTVT ngay 30/12/2014 cla B6 trudng B6 GTVT quy dinh
vé viéc van chuyén hang khéng va hoat déng hang khéng
chung, Théng tu'sé 14/2015/TT-BGTVT ngay 27/4/2015 cla

VAN BAN - CHINH SACH

Bo trudng B GTVT quy dinh vé viéc béi thudng ting trudc
khéng hoan lai trong van chuyén hanh khach bang dusng
hang khéng va Thong tu s6 33/2016/TT-BGTVT ngay
15/11/2016 clia Bé trudng B GTVT quy dinh vé viéc bao cao
hoat dong va bdo cdo sé liéu trong nganh Hang khong dan
dung Viét Nam, cé hiéu luc ké tir ngay 15/11/2020; Thong
tu s6 19/2023/TT-BGTVT ngay 30/6/2023 clia B6 trudng Bo
GTVT stra d8i, b6 sung, bai béd moét sé diéu clia cdc Thong tu
quy dinh lién quan dén van tai hang khong.

Coéng bé thu tuc hanh chinh dugc sda dai,

bé sung trong linh vuc dang kiém hang hai,
dudng thay ndi dia thudc pham vi chic nang
quanly cia B6 GTVT

Thu trudng Bé GTVT Nguyén Xuan Sang viia ky Quyét
dinh s6 877/QD-BGTVT cong bé thi tuc hanh chinh dugc
slfa d6i, b6 sung trong linh vuc dang kiém hang hai, dudng
thay néi dia thuéc pham vi chiic ndng quan ly cia B6 GTVT.

Theo d6, cdng bé kém theo Quyét dinh danh muc tha
tuc hanh chinh dugc stia d6i, b sung trong linh vuc dang
kiém hang hai, dudng thay ndi dia thudc pham vi chiic
nang quan ly ctia B6 GTVT.

Cu thé&: Danh muc thu tuc hanh chinh trong linh vuc
dang kiém hang hai, dudng thay néi dia dugc stta déi, bé
sung thudc pham vi chic nang quan ly ctia B& GTVT gom
8 thui tuc hanh chinh do Trung uong giai quyét va 4 thi tuc
hanh chinh do Trung uong va dia phuong giai quyét.

DPong thai, ndi dung cu thé cla tung tha tuc hanh
chinh thuéc pham vi chiic nang quan ly cia BO GTVT ciing
dugc trinh bay chi tiét trong Phu luc Quyét dinh.

Quyét dinh nay c6 hiéu luc thi hanh ké tu ngay
15/8/2023.

Théng tu quy dinh vé tiéu chuan,

ching chi chuyén mon, dao tao, huan luyén
thuyén vién va dinh bién an toan t&i thiéu
cla tau bién Viét Nam

BO GTVT vita ban hanh Théng tu s6 20/2023/TT-BGTVT
quy dinh vé tiéu chudn chuyén mén, ching chi chuyén
mon, dao tao, huan luyén thuyén vién va dinh bién an toan
t&i thiu cla tau bién Viét Nam.

Thong tu gém 5 Chuang, 70 Diéu quy dinh vé tiéu
chudn chuyén moén, ching chi chuyén mén cda thuyén
vién, dao tao, huan luyén thuyén vién, dinh bién an toan
t6i thiéu clia tau bién, tau bién céng vu da dang ky trong
S8 dang ky tau bién quéc gia Viét Nam.

Théng tu ap dung déi vai cac co quan, t6 chuc va ca
nhan c6 lién quan dén tiéu chudn chuyén mén, ching chi
chuyén mén cda thuyén vién, dao tao, huan luyén thuyén
vién, dinh bién an toan t8i thi€u ctia tau bién, tau bién cong
vu da dang ky trong S6 dang ky tau bién quéc gia Viét Nam.

Théng tu quy dinh vé tiéu chudn chuyén mén cla
thuyén vién, chiing chi chuyén mén ctia thuyén vién, viéc
thuc tap trén tau va cac diéu khoan thi hanh.

Théng tu o hiéu luc thi hanh ké ti ngay 1/9/2023 O
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HOA BINH

Nhigu kho kiin trong kiem sodt tai trong xe

Thanh tra giao théng tinh Hoa Binh kiém tra t3i trong xe trén QL6

25 HOANG LONG

\2) I

Mdic dii cong tac kiém
sodt tai trong phuong
tién dugc luc luong
chiic ndng tinh Hoéa
Binh tién hénh thuéng
xuyén, lién tuc, nham
ngdn ngiia cac hanh vi
vi pham song van ton
tai nhiéu vuéng mdc
Iadm cho hiéu qua chua
dat nhu mong muén.

QUYET LIET XU LY XE VI PHAM
TAITRONG

Ong Ng6 Van Biém, Tram trudng
Tram Kiém tra tai trong xe luu déng
tinh Hoa Binh cho biét, tir ndm 2022
dén nay, tinh trang xe qué khé, qua
tdi tham gia giao théng trén dia ban
da dugc kiém soat, co ban hién tugng
xe vi pham da gidm sau, cac phuong
tién da cat bo phan thanh, thung coi
ndi tradi quy dinh va khéng cé hién
tuong tai vi pham.
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TU dau thang 2/2023, thuc hién
chi dao clia Giam doc S& GTVT, tram
ki€ém tra tai trong tai km450+608(P)
dudng H6 Chi Minh khu vyc Chg
Bén, xa Thanh Cao, huyén Luang Son
da dugc di chuyén vé km76+700(T)
QL12B thudc xa Thugng Co¢, huyén
Lac Son. Tram ¢6 nhiém vu kiém tra
déi véi 6 16, may kéo, xe may chuyén
dung tham gia giao thong trén dudng
bé vé viéc chdp hanh quy dinh vé tai
trong, khé gidi han ctia dudng bo; luu
hanh xe qua tai trong, xe qua khé gidi
han, xe banh xich trén dudng b; van
chuyén hang siéu trudng, siéu trong;
giGi han xép hang hda trén phuong
tién giao thong duong bo khi tham
gia giao théng. Béng thaoi, tram cé
nhiém vu thu thap, cap nhat, téng
hop, luu trir cac s6 liéu lién quan dén
tai trong, khé gid¢i han cla xe 6 t6,
may kéo, xe mdy chuyén dung tham
gia giao thong qua tram va coéng tac
xU ly vi pham, bao cdo véi co quan cé
tham quyén theo quy dinh hodc khi
dugc yéu cau.

Tu ddu ndm dén nay, tram da
kiém tra 278 xe, trong d6 c6 8 xe vi

pham, xt phat trén 136 triéu dong,
tudc 3 GPLX.., nho dé, tinh trang xe
qua tai luu thong qua tram gidm mot
cach ro rét.

DPé c6 dugc két quad trén, Ban
ATGT, S& GTVT tinh Hoa Binh da tang
cudng cong tac tuyén truyén, chi dao
cac doanh nghiép kinh doanh bén
bai va van chuyén hang hoa bang 6
t6 ky cam két khong xép hang va ché
hang qua tai. Bén canh d¢, luc lugng
CSGT cling rat quyét liét khi thuc hién
chuyén dé xt ly vi pham vé tai trong
va kich thudc thanh thiing trong suét
thai gian vua qua.

NHIEU KHO KHAN HIEN HUU

Cling theo 6ng Diém, tu khi két
thic phoi hgp Ké hoach s6 12593/
KHPH-BGTVT-BCA, cbng tac kiém
tra x& ly gap nhiéu khé khan nhu:
lai xe chay y, chéng d6i khong xudt
trinh gidy t0, khéa clra xe bo di; lai xe
khéng chdp hanh vao can kiém tra tai
trong xe hoac khong chdp nhan két
qua can, yéu cau can di can lai gay
mat trat tu trong khu vuc tram, anh
hudng dén tam ly, tinh than cta can
bo, cdng chuc, vién chic, nhan vién
thuc hién nhiém vu. Dac biét, nhiéu
xe khoéng chap hanh hiéu lénh diing
phuong tién cda luc lugng Thanh tra
giao thong...

Ngoai ra, viéc phéi hgp gitia
cac luc lugng nhu Thanh tra giao
thong va nhan vién tram can con
méng do dinh ngach dugc tuyén
dung thap, dan dén hiéu qua chua
cao. Bay chinh [a nguyén nhan du
ti 1é phuong tién vi pham con it
nhung chua thé giai quyét dut diém
tinh trang xe ch& qua tai trong cau
dudng trén dia ban.

Bén canh d¢, can dién tir c6 dac
diém do chinh xac khéng én dinh,
tinh két n6i kém do dudng truyén
nhiéu thai diém song khong tét. Khi
trdi mua I6n hodc nang to thi can
hoat ddng khéng 6n dinh, tham chila



hdéng hoc. Khi dé, can dién td phai gui
vé Ha Noi dé stia chira, mat rat nhiéu
thai gian chd doi.

Nguyén nhan tiép theo la vi tri
dat tram khong dugc thuan Igi do c6
nhiéu dudng nhanh di ra, vi vay lai xe
dé dang né tram. Mot sé it truong hap
chd hang qua tai lgi dung troi mua dé
vuct tram, trén tranh su kiém tra, kiém
soat cta luc lugng chic nang do t8
c6ng tac kiém tra tai trong xe phai tam
duing can dé bao quan trang thiét bi.

Vé diéu kién sinh hoat cta luc
luong phdi hgp tai tram con gap
nhiéu khé khdan nhu: méi trudng
lam viéc thudng xuyén phai & ngoai
troi, trang thiét bi va con ngudi chiu
tdc dong cla thai tiét khac nghiét,
anh hudng dén suic khoe. Luc lugng
tham gia lam nhiém vu phai di thué
nha dan cach xa noi lam viéc, gay
kho khan trong viéc thuc hién nhiém
vy hang ngay. Ngoai ra, ché dé boi
dudng cho cac luc lugng lam nhiém
vu kiém soat tai trong xe theo quy
dinh con rat thap, van mang tinh binh

quan, chua gan véi két qua thuc hién
nhiém vu.

Trao d6i véi Tap chi GTVT, éng
Vi Ngoc Son, Phé Giam déc S& GTVT
tinh Hoa Binh cho biét, dé nang cao
hiéu qua cong tac kiém soat tai trong
xe trén dia ban, trong thdi gian tdi,
SG GTVT tinh Hoa Binh kién nghi B6
GTVT cap kinh phi stta chita cho hé
théng can do da st dung nhiéu nam
va stra chira nhiéu lan, déng thoi dam
phan véi nha cung cap la Cong ty
Hanel diéu chinh gia ca cho phu hop
vGi diéu kién cta dia phuong.

Dugc biét, B6 GTVT dang cho stia
déi, bé sung Théng tu s6 34/2021/
TT-BGTVT quy dinh vé quan ly, hoat
déng clha tram kiém tra tai trong xe
trén dudng bo. “Ching t6i kién nghi
b6 sung khoan 3, Diéu 7 ndi dung quy
dinh “Luc lugng chiic nang c6 tham
quyén xU phat vi pham hanh chinh
lam viéc tai tram trong qua trinh kiém
soat tai trong ma phat hién vi pham
hanh chinh khac trong linh vuc giao
thong dudng bo thi x phat vi pham
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hanh chinh theo thdm quyén quy
dinh cta phap luat”; “B6 sung quy
dinh trong diéu kién thai tiét mua
hodc nhiét d6 ngoai trai 1én téi 45°C
thi tram trudng cé trach nhiém bao
c4o ngay cap trén theo quy dinh dé
tam ngling hoat ddng”; “BS sung quy
dinh ché d6, chinh sach cho cac luc
lugng lam viéc tai tram kiém tra tai
trong”. Dong thai, tai Muc 3, Diéu 11
quy dinh: “Chiu trach nhiém vé tinh
chinh xac cta di liéu trén phiéu can
ki€ém tra tai trong xe so vai két qua
thu dugc tu tram kiém tra tai trong
xe khi cung cdp cho cg quan quan
ly dudng bg, luc lugng chic nang c6
tham quyén x& phat vi pham hanh
chinh’, dé nghi diéu chinh thanh:
“Chiu trach nhiém vé quy trinh thao
tac van hanh st dung di liéu trén
phiéu can kiém tra tai trong xe so véi
két qua thu dugc tur tram kiém tra tai
trong xe khi cung cdp cho cg quan
quan ly dudng bd, luc luong chic
nang c6 thadm quyén xt phat vi pham
hanh chinh’, 6ng Son cho biét O
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Thdi gian qua, nhiéu qu6c gia da ung dung céng nghé, tri tué
nhan tao (AI) vdao qucm Iy va van hanh hé ihong giao thong.
Pay la xu huéng nhdm xay dung mot hé 'rhong giao thong
van minh, hién dai, phuc vu nhu cdu di lai va luu ihong hang
héa nhanh chong, chinh xac an tfodn va than thién v6i moi
truang Duéi day Ia mot s mod hinh cang blen san bay, hé
ihong tau dién ngam u'ng dung cong nghé, tri tué nhan tao
véo quan ly va van hanh é mét s6 nudc trén thé gioi.

SINGAPORE: UNG DUNG TRi
TUE NHAN TAO PE TOI UU HOA
CANG BIEN

Nam 2022, quéc dao Singapore
ti€p tuc sodn ngdi vé cang trung chuyén
container hang dau thé gidi véi lugng
container trung chuyén clia nudc nay
tang lén muc ky luc 37,5 triéu TEU (1 TEU
=1 container 20 feet). C6 duogc thanh
qua d6 la nha viéc iing dung cong nghé,
tri tué nhan tao (Al) va s6 héa gidp thai
gian quay vong tai cang Singapore (bao
g6ém thai gian x( ly cdng va théng quan)
nhanh va hiéu qua.
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& day, cac tha tuc déu duoc s6
hoda nén thoi gian mot don hang dugc
cap phép thuong mai chi khoang 15
- 20 phdat, trong khi mot s6 quéc gia
lang giéng van yéu cau nhap tay va
can gidy t0 bang ban ciing nén thai
gian lau hon. Néu nhu & moét s6 cang,
dé mét container thédng quan phai
mat tGi vai ngay thi & Singapore chi
mat mot ndra thoi gian trén.,

Tai Singapore, cong nghé Al dang
dugc dung dé phan tich dir liéu tu
céac con tau, bén cang cung véi nhiéu
cd quan lién quan khac dé dam bao

Cang Singapore

rdng cac con tau c6 thé dén va khdi
hanh dung gis. Méi day, Co quan Hang
hai va Cang Singapore (MPA) da thu
nghiém mot hé théng méi giup dam
bdo rang cac tau khdi hanh va dén
bén cang dung gio. Tham chi, MPA
con st dung Al dé dua ra cac khuyén
nghi nham phan bé hiéu qua nhat cac
khong gian bén tau va cac khu vyc noi
tau chd hang c6 thé neo dau. Ho dung
c6ng nghé dé gitp chd tau hoach dinh
toan bo tién trinh, lam thé nao dé xép
d& hang, van chuyén hang dén hay di
khoi bai, tham chila xép container nhu
thé nao va lam sao cho t6i uu.

Bén canh do, cac cang vu dya vao
cdng nghé dé giam sét an toan cta
vung bién va gidi quyét gidy to dé
tau c6 thé ra, vao cang nhanh chéng
va dé dang. Toan bé qua trinh dugc
giam sat va sap xép bdi hé thong may
tinh hién dai. Theo tinh toan, trung
binh hang ngay, hé théng cang bién
cla Singapore phai luu théng dén



91.000 container, tuong duong véi
60 thuyén ra, vao cang. Trong do, 5%
lugng hang sé dugc tiéu thu ngay tai
Singapore, 95% hang hdéa con lai sé
tiép tuc dugc van chuyén téi nhiéu
cang bién khac trén toan thé gidi.
Do do, qua trinh x{r ly va xac thuc
thong tin dugc tién hanh trén mang
va viéc cho phép xac thuc dugc thuc
hién ngay trong lan giao dich dau
tién. Pay la hé théng cdng bién dau
tién cat gidm cac tha tuc gidy to va la
mét trong bay khu vuc phép ly trén
toan cau chap nhan van don dién tu.
Su thay d&i nay la mot budc nhay vot
so vGi thong 1é hang thap ky truéc do
la ndp gidy t& bang ban ciing dé xac
minh hang hoéa.

NHAT BAN: HE THONG TAU
DPIEN NGAM HIEN DAI, BUNG GIO
GAN NHU TUYET DOI

NG6i dén dat nudc mat trdi moc
Nhat Ban ngudi ta nghi ngay dén hé
thong giao thong thong minh & day.
M6t trong nhiing “dac san” lam nén
thuong hiéu Nhat Ban phai ké dén hé
thong tau dién ngam day dac, hién
dai bac nhat va dac biét la rat dang
gi®. O Nhat Ban, tau dién ngam |a mot
trong nhiing phuaong tién giao théng
cong cong dugc ngudi dan st dung
nhiéu nhat.

Hé théng tau dién ngdm & Nhat
Ban vo6 cung hién dai, dugc tng dung
cong nghé thédng minh va tri tué nhan
tao vao quan ly, van hanh, khai thac véi
day du tién nghi nhu may lanh, may
sudi, vé tu... Cac ga tau dugc bo tri
tién lgi vGi hé théng quay dé an nhanh
da dang, gitp hanh khach c6 thé mua
d6 an, nghi ngoi, giai tri ngay tai ga. Hai
bén tau co6 cac bang dién ti gitup hanh
khach c6 thé tra cdu 16 trinh dé dang
hodc c6 thé st dung cac phan mém
hudng dan va wifi mién phi.

Viéc tim kiém nha ga tau dién
ngdm & Nhat Ban rat don gian va
nhanh chéng. Hanh khach chi can
mat khodng 5 phut dé c6 thé tim thay
mét nha ga va thdi gian nay sé chicon
la 2 - 3 phidt néu ban séng & Tokyo.

Theo s6 liéu théng ké, tau dién
ngdm & Nhat Ban hoat dong ding
gi®¢ dén muc thudng chi cham trung
binh khoang 7 gidy/nam. Cac chuyén
tau dién ngam & day chay theo mét

S&n bay Dubai cla cac Tiéu vuong quéc A-Rap Théng nhat

lich trinh nghiém ngdt. Khodng cach
cac gatrong thanh phé chicach nhau
khodng 1 km va ngoai 6 la khodng
2 - 3 km. Tau nhanh va tau cao toc
thudng chi diing lai & cac ga 16n, tiét
kiém thgi gian cho nhiing ngudi di
xa, dap Ung t6i da nhu cau di lai ctia
ngudi dan Nhat Ban.

Tau siéu téc Sinkansen la tau
chay nhanh nhat trong céc tau
thuong mai véi t6c d6 khoang 300
km/h. Ngbi bén trong, hanh khach
sé c6 cam giac tai bi U do téc do clia
tau kha 16n. Do van téc cao nén gia
cd cla tau Shinkansen cling khéng
thua kém vé may bay, nhung dé dap
Ung nhu cau tiét kiém thai gian di lai,
Shinkansen van la mét phuong tién
dugc ua chudng véi nguoi dan Nhat
Ban, dac biét la tang I6p thuong gia.

CAC TIEU VUONG QUOC
A-RAP THONG NHAT: UNG DUNG
CONG NGHE Al SINH TRAC HOC
TAI SAN BAY DUBAI

San bay quéc té Dubai cta Cac
Tiéu vuong quéc A-Rap Théng nhat
(UAE) - mét trong nhiing san bay ban
ron nhat thé gidi trai rong trén dién
tich 1.200 ha. V6i lugng hanh khéach
khéng 16 can phuc vu méi ngay, san
bay Dubai da c6 nhiéu né luc nham
Ung dung c6ng nghé, chuyén ddi
s6 hoat déng van chuyén, tiép don
hanh khach.

Hanh khéach co thé tu “check-in’,
lam tha tuc xuat nhap canh, st dung
phong chd va di qua clfa |én may

QUOCTE
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bay véi cong nghé nay. Ngoai viéc
tiét kiém nhan coéng, thoi gian, cong
nghé nay con gilp han ché tiép xic
nham kiém soét dich bénh. Sau khi
dang ky bang viéc cung cép hinh anh
tai quay “check-in", ngusi dung cé thé
di qua céac clia kiém soat tai san bay
quéc té Dubai bang cach nhan dién
khuén mat. Théng thudng, dé di lén
tau bay, hanh khach mat ttr 30 - 40
giay dé xac nhan véi nhan vién va lam
thl tuc di qua cla.

Ung dung tri tué nhan tao sinh
trdc hoc dugc ap dung tai san bay
Dubai dugc xem nhu mét cong cu
gitp kiém soat su lay lan cua dich
Covid-19, giup hanh khach khéng
phai tiép xuc véi ngusi khac, dam
bdo an toan cho cd hanh khach va
nhan vién. Hé thong sinh trdc hoc
dugc thiét ké dé thu thap dit liéu sinh
hoc duy nhat cia méi ngudi nham
xac dinh danh tinh. Hé théng & Dubai
st dung thiét bi d€ quét méng mat (1a
khu vuc c6 mau) ctia moi ngudi. Diéu
nay yéu cau hanh khach tham gia hé
théng phai nhin thang vao may anh
dé dir lieu sinh hoc c6 thé duoc thu
thap. D€ tham gia (ing dung coéng
nghé thong minh trén, hanh khach
phai dang ky cung cap thong tin sinh
trac hoc can thiét va dir liéu sé dugc
tich hgp vao hé théng dé phuc vu céc
buéc thu tuc ti€p theo. Co quan xuat
nhap canh UAE cho biét cac hanh
khach dang ky dich vu sé chimat5-9
giay dé hoan tat tha tuc O

CHAU THANH (dich va téng hop)
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Ni man, sat I& dat: Loi cénh tinh
tir hien doi khi hau

@/ HAI THANH

o)

Thdi gian qua, khu vdc mién ndi phla Bdc, Tay
Nguyen x4y ra nhleu vu sat 18 dat nghlem trong,
gay thiét hai I6n ve ngerl va tai sén. Ngoal ra, finh
1rcmg x6i 16 bd blen nuac ta dang dién blen hét

stc phc tap & cé cdp do quoc gla va cap do dia
phuong. C6 Ié chua bao gld van dé bién déi khi
hau (BDKH) dugc dat ra cdp bach nhu hién nay. Vi
vay, can cac glcu phap phong tranh ihlen tai tich
cu’c, han ché t0| da tac hai nhu‘ng van dam bao
yéu cau phat trién kinh t& bén vung

HE SINH THAI BI PHA VO

Theo s6 liéu ctia T6 chuic Y t€ Thé
giGi (WHO), nguyén nhan chinh dan
dén hién tuong sat |6, x6i mon dugc
cho la do thai gian gan day thién tai
dién bién khong tuan theo quy luat,
cyc doan, kho ludng va la hdu qua
truc tip cla qua trinh bién d6i khi
hau. Tuy nhién, cing can nhin nhan
thang thén la sy tan pha thién nhién
do chinh ban tay con ngudi da lam
cho méi trudng ngay cang bi huy
hoai nghiém trong. Véi ap luc tang
trudng kinh t&€ xa hoi, nhiéu dia
phuong da bat chap quy luat cda tu
nhién dé tién hanh viéc dau tu, xay
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dung, dan dén pha vé méi trudng
sinh thai.

Sat 1& dat la khi mot I6p dat bi
dich chuyén hodc lui lai, thudng do
su bién d6i ctia khi hau, d6 &m, 6 &m
dat, d6 dan héi ctia dat hodc do sutac
déng clia con ngudi. Sat 1 dat c6 thé
gay ra nhiing hau qua nghiém trong
cho méi trudng. N6 ¢6 thé lam thay
déi dia hinh, gdy anh huédng dén cac
hoat dong song. Theo bédo cdo cla
B6 Tai nguyén va Méi trudng, trong
tuong lai, dudi tac déng ctia BBKH,
pham vi xuat hién 0 quét, sat |G sé
ma& rong thém.

Su6t mét thai gian dai ring bi tan

pha, tham thuc vat bi mat di nén G
vé sém, lién tiép gdy ra sat I& nghiém
trong. Néu ¢ tham thuc vat, nudc sé
ngam xudng dat. Mua xubng, nudc sé
chia lam cc nhanh, mét la s& ngam
xudng dat, vudng trén 14 réi béc hai,
con lai sé chay thanh IG. Mat riing, dat
khong thdm nudc, khéng con 13, 10 sé
manh |én. Dong chdy mat la dong nguy
hiém nhat, rimg mat I6p mun thi sé
chdng gilr dugc nudc, nudc sé trdi tudt
di tao thanh 0. Néu c6 trong lai riing
sau khi bi pha, uéc tinh cling phai mat
50 nam rting mdi khoéi phuc lai dugc.
H&au qua cuia viéc pha rung la tinh trang
BDKH, hiéu ting nha kinh lam trai dat



dm dan lén, han han, nudc bién dang
cao, 6 nhiém méi sinh, kinh té giam sut...
Ngoai sat |& dat & viing nui, cao
nguyén thi x6i 16 bd bién & nudc ta
cing dang dién bién hét stc phtc
tap. Kich ban BDKH va nudc bién
dang & Viét Nam cho thdy, khu vuc
DBSCL sé ngdp chim tir 19 - 39% néu
muc nudc bién dang thém 1 m, tir dé
lam tang kha nang gay x6i 16 ba bién,
ving ctia séng ven bién va suy thoai
riing ngap man ven bién. BBKH lam
tang luu téc dong chay vé mua ld va
tao ra chénh léch muc nudc I6n hon
trugc day gilta mua 10 va mua kiét.

GIAI PHAP PHONG, CHONG
SATLG

Theo WHO, hau qua vé vat chat
va tinh mang con ngudi do sat 1& dat
gay ra c6 thé dugc giam thiéu mot
cach t6i da néu cac bién phéap phong
ngua, chudn bi, ing phé va hé trg
khan cdp dugc thuc hién mét cach
bén viing va kip thai.

C6 nhiéu phuong phap phong
chong sat & truc ti€p nhuthiét ké tudng
chan, ro da, neo dat; co6 chéng xéi mon
cung hé thong ranh thodt nudc tur trén
dinh, 1ap dat hé théng canh bao sém
cho moét s6 vi tri €6 nguy co cao xay
ra sat |& dat, 1 6ng, 10 quét; xay dung
ban dé nguy co trugt 16 dat da; cam
bién canh bao... Ngoai ra, cac cong ty
c6ng nghé I6n trén thé gidi nhu Google
cing dang phat trién tri tué nhan tao
(Al) dua trén nghién ctiu, phan tich... dé
du béo tinh hinh, nham gidm thiét hai
do cac thién tai, dac biét la mua I, sat
I dat gay ra, gitip dam bao su an toan
cho ngudi dan tai nhiing vling bi anh
huéng nang né béi BDKH. Nhin chung,
6 rat nhiéu bién phap hop ly dé giam
thiéu hau qua cda sat 16 dat. Ching
ta can phai thuc hién cac bién phap
phong nguia, kiém soét va hé trg sau
sat & dat dé giam thiéu hau qua, bao vé
ma&i trudng va con ngudi.

D6i véi phong, chéng sat 16 bo
séng, bd bién, tai Quyét dinh s6 379/
Qb-TTg, Thu tudng Chinh phu da phé
duyét Chién lugc Quéc gia vé phong
chéng thién tai dén ndm 2030, tam
nhin dén nam 2050, trong d6 dé cap
céc gidi phap quan trong dé phong
chéng sat & bd séng, x6i 1& bs bién
néi chung va vung BBSCL néi riéng.

MOI TRUONG
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Vita qua, Bd GTVT d4 c6 Cong dién khan s6 25-CD/BGTVT vé viéc
tap trung tng pho mua 10, sat |6 dat tai khu vuc Bac bé va Tay Nguyén.

BO GTVT yéu cau Cuc Budng bo Viét Nam chi dao cac don vi quan
ly dung b chu tri, phoi hop véi cac s GTVT, cac luc lugng chiic nang
cla dia phuong té chuc truc phan ludng giao thong, clt ngudi canh gac,
cam phao tiéu, rao chan, bao hiéu & nhiing vi tri bi ngap nudc, ngam
tran, doan dudng bi dit, doan dudng bi sat 16; chuan bi day du vat tu du
phong, bé tri may mdc, thiét bi vat tu va nhan luc & nhiing vi tri trong
yéu thudng xuyén bi sut trugt dé chi dong khac phuc ddm bao giao
thong trong thoi gian nhanh nhét.

BO GTVT dé nghi Cuc Dudng sat Viét Nam, Téng cong ty Dudng sat
Viét Nam chi dao cac don vi thuc hién nghiém ché d6 tuan tra, chot gac
cac cong trinh, vi tri xung yéu, khu vuc trong diém dé sdn sang, chu
dong ting pho kip thai khi xay ra su ¢, dam bao tuyét déi an toan cho
ngudi va phuong tién. S& GTVT céc tinh chi déng phéi hgp véi cac don
vi quan ly dudng bo khu vuc, cac luc lugng chiic nang clia dia phuong
trong viéc khac phuc sy c6 do mua, 10 gay ra, tién hanh phan luéng,

dam bao giao thong thong sudbt.

Déc biét, can hoan thién van ban quy
pham phap luét lién quan dén cong
tac quan ly sat 1& ba séng, bd bién;
tang cudng quan ly nha & ven séng,
ven bién dé han ché nguy ca sat 1§;
tung budc di d&i nha &, cong trinh
xay dung trai phép bao dam én dinh
lau dai; quan ly viéc khai thac cat, khai
thac nudc ngam; té chiic xay dung
cdng trinh chinh trj va cong trinh bao
vé b& séng, b bién...

V& gidi phap lau dai, cac tinh,
thanh phé can ddy manh nghién cu,
ung dung khoa hoc, cong nghé phuc
vu phong, chéng sat I6; tang cudng
hgp tac quéc té trong nghién clu,

chia sé thong tin dirliéu, kinh nghiém
trong phong chéng sat 16 bd séng,
bd bién. Pac biét, toan dan phai cé y
thuc bdo vé méi trudng, ngdn chan
nan pha riing, tich cuc trong cay gay
riing, tao tham thuc vat bao vé dat.
Ngoai ra, cac dia phuong tranh
th su hé trg ky thuat, tai chinh cta
cac quéc gia, cac t6 chiic quéc té déi
vGi cOng tac phong, chéng sat 16; chd
déng b6 tri ngan sach nha nudc, tang
cudng huy dong cac nguén luc ngoai
ngan sach, dac biét la nguodn luc tirkhoi
tu nhan, doanh nghiép va nguoi dan
dugc hudng Igi cho céng téc phong
chdng sat 16 bd séng, bd bién O
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Bao dam an toan may tau
yeu to song con trirec moi chuyen ra khoi

25 NAM CUONG

\9) W

Hang nam, nuéc ta phal hUng chiu nhiéu con béo vu ap thdp nhiét déi, anh hudng réat I16n
dén hoat dong sén xuédt cua nguol lao dong trén bién, ddc biét 1a ba con ngu dan... Khi
bdo, ap thap xay ra, tau cé cé thé bi thiing vo, héng may, gdy thiét hai vé ngual va tal san.
Bén canh dé, do diéu kién sinh hoat, lao déng trén bién con khé khan, thiéu cac irang thiét
bi ddm bdo an toan nén ngu ddn thuéng gap phdi cac tai nan lao dong, cac bénh cap
tinh... Vi vay, ba con ngu dan can trang bi nhu’ng ki€n thic dé Ung phé véi thién tai, su ¢é,
tai nan trén bién, ddm bdo an todn cho méi chuyén ra khoi.

THUC TRANG TAI NAN LAO
PONG, TAU THUYEN, sU c6
TREN BIEN

Theo s6 liéu théng ké cta Bo
Noéng nghiép va Phat trién néng
thoén, hién nay cd nudc c6 khoang
hon 90 nghin tau ca. Thoi gian khai
thac cda cac phuong tién nay kéo dai
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Ngu dén can trang bi tét nhiing kién thic di bién dé trénh gap rdi ro

quanh nam, hoat déng ca trong thai
tiét mua bdo. Thé nhung, da sé cac
tau ca nay la tau vo g6, mdy van hanh
la mdy cl nén dé gap su c6 hdng hoc.

Thoi gian qua, tinh hinh thdi
tiét trén bién c6 nhiéu dién bién bat
thudng. Cac con bao, ap thap nhiét
ddi c6 dudng di phuc tap, cudng do

manh, thai gian bao xuat hién kéo dai
nhiéu thang trong nam. Piéu nay da
gay ra nhiéu kho khan cho ba con ngu
dan khi di khai thac. Hién nay, nuéc ta
c6 hon 1 triéu lao dong trén bién. Tuy
nhién, da s6 nhiing ngusi nay déu cé
trinh @6 van héa thap, nghé di bién lai
theo phong tuc cha truyén con néij,



chu yéu dua vao kinh nghiém, thiéu
nhiing kién thic vé an toan hang hai.
Trong nhiéu tinh huéng gép nan trén
bién, ba con chu yéu dua vao kinh
nghiém dé xt ly.

Theo ghi nhan thi phan 1én tau
dugc déng theo mau dan gian, don
gian, khong c6 ho so ky thuat nham
giam chi phi, gia thanh. Nhiéu tau da
st dung qua lau tur 10 dén 15 nam
khéng dugc kiém tra, giam sat. Ngoai
ra, viéc thay may cling dugc ngudi
dan tu phat thuc hién, khéng co thiét
ké, giam sat cta dang kiém. May tau
cht yéu la may thay, méy bo, dong co
0 t6 da qua s dung, gia thanh thap
hon 30% so v&i may méi.

Thuc té trong nhiing nam qua, ti
[& tau ca gdp nan, s6 ngu dan thuong
vong trén bién da gidam dang ké so
vGi giai doan trudc. Bén canh d¢,
nhing chinh sach hé trg déng mai
tau ca, hudng dan ngudi dan lap dat
thiét bi giam sat hanh trinh, cac thiét
bi an toan hang hai da dem lai nhiing
hiéu qud ro rét. Thém vao do, cong
tac tuyén truyén, phd bién kién thiic
phap luat trong danh bat dugc thuc
hién thuong xuyén, lién tuc, giup
nang cao kién thic va y thic ctia ngu
dan ddm bdo khai thac an toan va
hiéu qua.

Theo 6ng Vi Viét Hung, Phé Téng
Giam déc Trung tdm Phéi hgp tim
kiém ctiu nan hang hai Viét Nam, thoi
gian qua, Trung tdm da tiép nhan va
Xt ly thong tin cia ngu dan, theo dé,
nguyén nhan dan dén nhing thiét
hai vé ngudi va tai san clia ngu dan
thudc vé hai nhém chinh:

Nguyén nhan khach quan:
Nhiing nam gan day, thoi tiét trén
khu vuc bién Bong ciing nhu cac khu
vuc dat lién ven bién dién bién phtic
tap. Cac hinh thai thién tai trén bién
lién tuc tdng ca vé cudng dé va muc
dd anh huéng, cac dia phuong ven
bién da phai hing chiu nhing tén
that hét stic nang né ca vé thiét hai
vat chat va sinh mang con ngudi.

Nguyén nhan chd quan: Nhu
chiing ta da biét, tau ca khai thac thay
san clia Viét Nam chu yéu la tau vo g6,
cong nghé ca va lac hau, da cé thaoi
gian st dung lau dai. Cac tau thuong
trang bi may moc lac hau, chat lugng
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khong tét, thudng khéng dugc kiém
tra, bdo dudng dinh ky, stia chia
thuong xuyén trudc khi ra khoi. Cac
trang thiét bi thong tin lién lac khéng
dam bao, it thiét bi ctru sinh nhu phao
40, phao tron, thiét bi bao nan khan
cap, thiét bi cttu hoda, clitu dam theo
quy dinh.

Ngoai ra, con mot nguyén nhan
nira la y thic cta moét s6 ngudi khi
tham gia giao théng trén bién chua
tét, chua dugc trang bi day dd nhiing
kién thuiic can thiét trong cong tac an
toan hanh hadi cling nhu ky nang tng
pho vaéi cac tinh hudng tai nan, su ¢
xay ra trén bién.

Trong s6 thong tin cdiu nan ma
Trung tam nhéan dugc thi c6 dén
78,5% théng tin lién quan dén tau ca,
ty 1é nay hang nam thudng dao déng
khoang 70 - 85%. C6 thé noi, s6 vu tai
nan, su ¢ xay ra trén ving bién Viét
Nam chu yéu tap trung vao loai hinh
khai thac thuy sén nay.

Van dé héng héc may méc trén
tau ca sé gay ra nhiing hau qua khén
ludng. Ngudi ta vi may mdc gidng
nhu tréi tim cia con tau, vay nén néu
khéng c6 diéu kién dé 13p dat loai
may tét, hién dai cho con tau cla
minh do diéu kién eo hep vé kinh té
thi trudce khi ra khoi ba con can phai
lam t6t viéc bao tri, bdo dudng, sua
chita ngay nhiing hu héng phat hién
dugc dé tranh xdy ra tinh trang may
moéc hdng trong qua trinh khai thac
trén bién.

PHAI THUONG XUYEN CAP
NHAT THONG TIN THOI TIET

Khi c6 ap thap nhiét dai, bao xa
hodc tin thai tiét nguy hiém trén bién,
cac tau phai thudng xuyén theo doi
ban tin du bao ap thap nhiét déi, bao
xa hoac thai tiét nguy hiém trén bién
qua cac phuong tién thong tin va hé
théng thong tin ¢o trén tau. Cac tau
ca phai thudng xuyén lién hé chat
ché véi cac tau khac hoat déng trong
t6 doi va ca cac tau ca hoat dong trén
bién gan vi tri cila minh dé chu déng
trao déi théng tin, phong tranh cac
trudng hop thai tiét nguy hiém trén
bién. Ba con ngu dan théng thudng
hay ap dung xem thai tiét theo kinh
nghiém di bién va dugc truyén lai tu
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nhing ngudi di trudc, nhung trong
tinh hinh bién d6i khi hau toan cau
nhu hién nay, nhiing kinh nghiém doé
khong phai ltuc nao cing phu hgp
dé 4p dung. Hién nay, cac hé théng
truc canh thong tin lién lac tir bo cda
cac dai thong tin duyén hai, BO doi
Bién phong, cac dia phuong ludn sén
sang thudng truc 24/24h. Cac tau cd
c6 thé lién lac truc tiép dén cac hé
théng nay dé dugc huéng dan tranh
tra khi gap hién tugng thai tiét nguy
hiém trén bién.

Cang theo 6ng Hung, dé cap nhat
nhing théng tin thai tiét nguy hiém
trén bién nhu bao, 4p thap nhiét ddi,
ngudi dan cé thé ti€p can theo nhiéu
phuong thuc:

- Ngudi dan di bién c6 thé theo
déi ban tin du bao thai tiét bién dugc
Hé théng Dai Théng tin duyén hai
phat hang ngay trén tan s6 7906 kHz
véi thai lugng 15 phat mét phién.
Théng thudng, vao budi sang, ban
tin dugc phat tir 5h20 dén 9h20. Budi
chiéu, ban tin dugc phat tlr 17h20 dén
21h20. Mbi khi thai tiét cé gié mua,
bao hay ap thap nhiét déi, ban tin du
bao thién tai dugc phat 15 phut mét
phién va lién tuc 24/24h.

- Theo quy dinh, céc tau ca hoat
déng & vung bién tu 35 hai ly tré ra,
khi hoat ddng trong thai gian cé hién
tuong thién tai nhu bao phai git lién
lac lién tuc trén tan s6 séng ngay
9339 kHz, s6ng dém 6973 kHz ctia Bo
d6i Biéon phong va trén tan s6 7903
kHz clia cac dai thong tin duyén hai,
ching ta c6 thé théng qua cac kénh
song nay dé xin tu van, huéng dan vé
phong, tranh, tru béo.

- Ngoai ra, hién nay c6 rat nhiéu
nguén thong tin chinh thic trén
website cta Trung tam Khi tuong
thady van Trung uong (dia chi: www.
nchmf.gov.vn) hodc cac ban tin dubdo
phat trén Dai Tiéng noi Viét Nam, Dai
Truyén hinh Viét Nam dé ngusi dan
c6 thé tiép can bang nhiéu phuong
thuc khac nhau.

Cong tac du bado cua chung ta
hién nay c6 nhiéu phuong thuc, tu
xa dén gan, du bao theo tung khu
vuc trén bién va cé su déi chiéu tham
khdo cac mé hinh du bdo cla cac
quéc giakhac O
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Gian nan han xe thoi suy giam

25 ANH BAC
- ol

Xe giém gid, giam thué&, giam phi vc’a\n chua du kich cau thi
trudng mua cua ngudi Viét trong nhiéu thang qua.

THI TRUONG XE MGI CHUA
KHG1 SAC

Theo Hiép héi Cac nha san xuat
0 t6 Viet Nam (VAMA), thang 5/2023,
doanh sé ban hang clia toan thj trudng
0 t6 chi dat 20.726 xe, gidm 8% so VGi
thang 4 trudc dé va gidm 53% so Vai
cung ky nam 2022. Tuy nhién, budc
sang thang 6 thi doanh s6 ban hang
¢6 nhiéu khéi séc hon. Cu thé, lugng
tiéu thu toan thi truong cla cac don vi
thanh vién (VAMA) dat 23.800 xe cac
loai, tdng 15% so vaGi thang trudc.

Tinh chung 6 thang dau nam
2023, thj trudng trong nudc van chua
thoat khoi khong khi dm dam cda suy
thodi. Théng ké cho thdy, téng lugng
0 t0 tiéu thy trén toan thi trudng lay
ké 6 thang dau nam chi dat 176.976
chiéc, sut gidm 30,1% so véi cung ky
nam ngoai.

DPé& clu van thi trudng tut déc,
hau hét cdc hang xe déu duara nhiing
chuong trinh gidam gid cho ca lap
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rap trong nudc 1an nhap khau chinh
héng. Thdm chi, c6 hang gidi quyét
hang ton kho bang uu dai khing 1én
dén 500 triéu dong cho moét mau xe
phién ban 2022, tuc tuong duong
19% gid tri xe trudc khi gidm gia.

Anh Phan Duong Tudn, ngudi
tung lam & Ford Pha My - TP. H6 Chi
Minh cho biét: “Do doanh sé sut giam
nén tir dau nam toi chi ban hang theo
dang hgp tac ma khéng con la nhan
vién chinh thic. Hién tai, to6i chuyén
han vé Can Tho va vao lam gido vién
cho mét trung tam dao tao lai xe.
Thai diém hién tai toi van tu van ban
hang cho hang Ford, tuy nhién dé
¢6 khach hang cing khong hé don
gian. Mét khach hang cé nhu cau lay
xe Ford Range t6i da san sang cat hét
hoa héng dé gidm gia cho khach, chi
mong c6 doanh s6. Thé nhung, khach
hang cho biét van sé dgi dén thang
“ngau” dé hi vong chinh sach cé gia
tét hon”.

AV AE );)

Im

-
] h Nguyén Ngoc Long
o S 3i) tu van cho
; mua xe

Anh Nguyén Quang H, mét tu
van béan hang cta hang THACO tai
Vinh Phuc than thé:“Budc sang thang
7, khi c6 su uu dai 50% phi trudc ba
cing chi gitp thi trudng cé su soi
déng hon chat. Tinh trung binh moi
nhan vién chi nhédnh ciing chi dat
con s6 khiém tén la 2 xe ban ra trong
thang. Day la muc kha thap so véi
cung thai di€ém nam 2022".

V6i tinh hinh khé khan chung
cla nganh 6 t6, kha nhiéu nhan vién
tu van ban hang da két hgp thém cac
nghé nhu: tu van bao hiém, tu van
tai chinh hodc ban hang online... dé
kiém thém thu nhap.

Tinh hinh trén cling la thuc trang
chung ctia khad nhiéu don vi kinh
doanh xe va la n6i buén clia cdc nhan
vién tu van. Nhiéu noi, dé kich cau
mua sam, dai ly va ban than nhan vién
cling cat hoa hoéng, tién thudng dé
giam gia cho khéach nhung van chua
dat doanh s6 nhu ky vong.
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Loat xe méi tai kho cua hang Ford O'Quan 7 TP Ho Chi Minh dang cho khach mua

KINH DOANH XE CU CUNG
MUON VAN KHO KHAN

Khong chi phdi ganh chiju
su hdm hiu do thi trudng 6 to
xuéng déc, gidi kinh doanh xe
¢l con lién tuc “dinh don” 16 sau,
do khéng kip x& hang sau nhiing
dot dai ha gia hang ton clia cac
hang xe.

Rat nhiéu trung tam budn xe
ch khéng ddm nhap hang “luét”
dang ky cadc ndam 2022, 2023 ma
chti yéu nhap cac xe san xuat tu
nam 2019 trd vé trudc dé tranh
“bao” gidm gia tur hang.

Anh Nguyén Ngoc Long lam
nghé kinh doanh xe c( tai dudng
Duong Binh Nghé (Ha Néi) cho
biét: “Cong ty t6i chuyén kinh
doanh cdc dong xe sang, tuy
nhién giG day rat it nhap cac xe
doi cao mai dang ky, béi c6 thai
diém mot miu Mercedes-Benz
GLC dugc khuyén mai ti 300 -
500 triéu dong thi bat c ai ém
dong xe nay ban cl déu bij 16"

Cling theo anh Long, hién tai
don vi anh c6 mic doanh s6 ban
hang dau nam 2023 chi tuong
duong 40% cung ky nam trudc.
Nhiéu méau xe don vi khéng mua
vé bay ban ma sé tim theo don
dat hang ctia khach ¢é nhu cau
nén lai rat it.

Khéng chi xe sang ma cac
xe ¢ ré tién cling & tinh trang é
am khoéng kém. Kha nhiéu don vi
kinh doanh xe ci dang chuyén

huéng sang kinh doanh xe c6
bién s6 dep dé ban cho nhiing
cht xe ¢é nhu cau mua xe c6
bién s6 dep trudc ngay 15/8 khi
Thong tu s6 24/2023/TT-BCA
ngay 1/7/2023 cGia B6 Céng an
quy dinh vé cap, thu hoi, dang ky
bién s6 xe ca giGi c6 hiéu luc.

Anh Lé Quang DPai lam kinh
doanh xe ci tai quan Bac Tur Liém
noi: “Nhiéu thang nay téi chua
yéu tap trung vao mua ban xe
¢6 bién s6 dep. Tuy nhién, nhiéu
lic gia tri bién s6 dugc chl xe
hét gap doi, gap ba lan gia tri xe
nén cling via tham do, vua lua
md&i mua”.

Tinh trang stc mua gidm sut
khoéng chi dién ra ¢ moét s6 hang
xe nhat dinh ma da bao trum Ién
toan thi truong 6 t6 Viét Nam.
bay la mét trong nhiing tin hiéu
dugc du dodn tu trudc ciia nganh
6 t6 trong nam 2023.

DE c6 cai nhin tng quat vé
lugng xe mdi téi dugc tay khach
hang, PV Tap chi GTVT da trao
d6i véi Thiéu ta Nguyén Thu H,,
Phong CSGT Coéng an TP. Ha Néi.
Thiéu ta H. cho biét: “So véi cac
lan giam lé phi trudc ba trudc thi
day lalan giam c6 s6 lugng nguoi
dang ky xe méi dm dam nhat.
Hién tai, cac co s dang ky xe 6
t6 chd yéu lam thd tuc sang tén
cho céc chli xe muén gil bién s6
dep chd ngay Thoéng tu 24/2023/
TT-BCA ¢6 hiéu luc’Q

Luru thong an toan mua mura li

Nhiing ngay cudi thang 7, dau
thang 8, mua I tai khu vuc Tay Bac va
Tay Nguyén da gay thiét hai nang né
cho ha tang giao théng duong bo véi
nhiéu doan dudng bi sat 1&, nat, dut
gay, anh hudng dén su an toan cla
nguoi va phuong tién tham gia giao
théng. P& dadm bdo ATGT qua khu vuc
déo doéc trong mua mua bao, dac biét
tai khu vuc cac tinh mién nui phia Bac
can luu y tuadn thu theo su diéu tiét,
hudng dan cua luc lugng CSGT, TTGT
dé tranh xay ra nhiing rai ro dang tiéc.

Pon cl nhu vu tai nan d4 lan xay
ra ngay 4/8 trén QL6 thudc dia phan
tinh Hoa Binh vira qua hoan toan c6
thé khong dé xay ra thiét hai. Theo dai
dién Van phong Quan ly dudng bo 1.1
(Cuc Budng bo Viét Nam), vao 8h40
cung ngay (4/8) tai vi tri km128+750
trén QL6, dia phan xa Tong Bau, huyén
Mai Chau dang xay ra vu sat I& dat da.
Thoi diém trén, xe & td BKS 26A-052.
xx do 6ng Lé Huy H. (trd tai phudng T6
Hiéu, TP.Son La, tinh Son La) diéu khién
luu thong phia dudi da bi khéi da nang
hang tan lan ti trén ndi roi tring phan
hoéng va dau xe, khién chiéc xe mép
méo, hu hdng.

Diéu dang luu y, ngudi diéu khién
phuong tién da c6 tinh vuot qua doan
dudng nguy hiém nay khi da c6 canh
bdo cla luc lugng diéu tiét giao thong.
Vu tai nan xay ra may man khong c6
thuong vong vé ngudi. Tuy nhién, vu
tai nan hoan toan c6 thé khéng xay
ra néu lai xe tuan tha theo su hudng
dan, diéu tiét ctia luc lugng chiic nang,
khoéng tyy cho xe vuot 1én.

Theo dai dién Van phong Quan ly
dudng bo 1.1, khi phat hién cac diém
cb nguy cd sat |& dat da trén duong,
luc lugng tuan dudng sé thong béo va
|3p dat bién nguy hiém, rao chdn canh
bao gigi han pham vi an toan cho cac
phuong tién luu thong dé phong ngtia,
déng thaoi cac tai xé diéu khién phuong
tién can chu y t6c dé khi luu théng qua
khu vuc trong thai tiét mua gio O

PEN VANG
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Bang kigm no lre oi méi
phuc vu tot ngwoi dan, doanh nghigp

25 HONG XIEM
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T ddu ndm 2023 dén nay,
hang loat quy dinh da dugc
stfa doi, bo sung trong linh
vuc ddng kiém xe cg gidi,
phuong tién thuy, tau bién...
tao thuan lgi cho ngudi
dan, doanh nghiép.

ucBang kiém Viét Nam (DKVN)
Ccho biét, thai gian qua, dugc

su quan tam, chi dao séat sao
ctia Chinh phu, Tha tudng Chinh
pht, Pho Tha tuéng Chinh pht Tran
Hong Ha, BO trudng BO GTVT Nguyén
Van Thang va lanh dao B6 GTVT, Cuc
DKVN da tiing budc gidi quyét nhiing
bat cap, ton tai trong cong tac dang
kiém. Dén hét thang 6/2023, hoat
dong dang kiém xe ca gidi trd lai binh
thudng va c6 nhiéu gidi phap gidp
gidm chi phi, thai gian cho ngudi dan,
doanh nghiép.

DPé dat dugc két qua trén, mot
trong nhiing gidi phap quan trong
clia Cuc BKVN Ia kip thoi tham muu,
dé xudt stra d6i, b6 sung cac quy dinh
tao thuan cho ngudi dan va doanh
nghiép. Cu thé, Cuc da kip thai trinh
B6 trudng B6 GTVT ban hanh Thong
tu' s6 02/2023 vaThong tu s6 08/2023
(stia d6i, b6 sung mét sé diéu cha
Thong tu s6 16/2021 quy dinh vé
kiém dinh an toan ky thuat va bao vé
moi trudng phuaong tién giao thong
€O gidi dudng bo) véi cac ndi dung:
mién kiém dinh 1an dau déi véi mot
sO loai xe 6 td6 mdi; kéo dai, tu dong
gian chu ky kiém dinh d&i véi 6 té chd
ngudi cac loai dén 9 chd khong kinh
doanh van tadi; tham muu Bo GTVT
trinh Chinh pht ban hanh Nghi dinh
s6 30/2023 stia ddi, bé sung mot s
diéu cta Nghi dinh s6 139/2018 quy
dinh vé kinh doanh dich vu kiém dinh
xe cd gidi v6i quy dinh phan cap,
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phan quyén cho dia phuong quan
ly hoat déng kiém dinh trén dia ban
(c3p phép hoat déong, thanh tra, kiém
tra, x{r ly vi pham...).

Tuong tu, trong linh vuc dang
kiém phuong tién thay, B6 GTVT da
ban hanh Thong tu sé 16/2023 (stra
dé6i, b6 sung mét s6 diéu ctia Thong
tu s6 48/2015 quy dinh vé dang kiém
phuong tién thuy néi dia) quy dinh
phan cap toan bd ndi dung cong tac
dang kiém cho cac don vi dang kiém
thudc Cuc, don vi thudc cac sé GTVT;
phan cdp thdm quyén trong gidi
quyét tha tuc hanh chinh tir Cuc vé
céac don vij dang kiém.

Trong linh vuc tau bién, B6 GTVT
da ban hanh Thong tu s6 17/2023
(stia d6i, b6 sung mot s6 diéu cda
Thoéng tu s6 40/2016 quy dinh vé
dang kiém tau bién Viét Nam va
Thong tu s6 51/2017 quy dinh vé
dang kiém vién va nhan vién nghiép
vu dang kiém tau bién, c6 hiéu luc
thi hanh tU ngay 15/8/2023) véi quy
dinh: 4p dung c6ng nghé dé kiém
dinh truc tuyén, ti xa; kiém dinh truc
ti€p hodc tur xa dé kéo dai thdi han
gidy chiing nhan tau bién trong moét
sO trudng hop; phan cdp toan bd
viéc kiém tra, danh gia tau bién cho
céc chi cuc dang kiém; dp dung cong
nghé dé giai quyét thu tuc dang kiém

Kiém dinh phuong tién tai mét trung tam dang kiém xe co gici phia Bac

1
b” 3 and

trén méi trudng dién td; giao quyén
cho cac co s& dao tao, huan luyén
thuyén vién té chuc tap huan va cap
ching chi nghiép vu can bé quan ly
an toan clia cong ty tau bién...

Cung dé la Thong tu s6 21/2023
cta BO6 GTVT (slfa d6i, b6 sung mét
sO diéu clia Théng tu s6 35/2011 quy
dinh vé thu tuc cap gidy chiing nhan
an toan ky thuat thiét bi xép d&, néi
hoi, thiét bi ap luc st dung trong
GTVT, c6 hiéu luc ti ngay 15/9/2023),
v&i nhiéu diém mdi gitp tao thuan loi
hon cho doanh nghiép, nguai dan.

Nham xdy dung hé théng dang
kiém phuc vu t6t hon ngudi dan,
doanh nghiép, nhiém vu trong tam
cta Cuc BKVN trong nhimng thang
cudi nam 2023 la tiép tuc ra soat toan
bd hé théng van ban quy pham phap
luat, tiéu chudn, quy chuan linh vuc
dang kiém dé stia d6i, b6 sung nham
nang hiéu luc quan ly nha nuéc gén véi
phong chéng tiéu cuc, lang phi. Cung
d6, Cuc tap trung xay dung Dé an “Déi
mdéi cong tac quan ly nha nudc trong
linh vuc dang kiém” theo hudng tach
bach chic ndng qudn ly nha nudc va
cung cap dich vy dang kiém; nghién
ctu phuong an phan cap, phan quyén
c6ng tac quan ly hoat déng kiém dinh
xe cd gidi, dang kiém phuang tién thiy
cho cac dia phuong O
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TRUNG TAM DANG KIEM PHUONG TIEN THUY, BO AN GIANG

Bay manh cai cach thi tuc hanh chinh
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ng Nguyén Thién Bang,
OGiém do6c Trung tam Dang

kiém phuong tién thay, bo
(S6 GTVT tinh An Giang) cho biét:
“Trong 6 thang dau nam 2023, Trung
tam Dang ki€ém phuong tién thay,
bo (67.01S va 67.02S) da thuc hién
kiém dinh 27.786 lugt phuong tién
(tdng 57,95% so véi cung ky), cap
Gidy Ching nhan An toan ky thuat
va Bao vé moéi trudng (ATKT&BVMT)
cho 20.633 lugt phuong tién. Nham
dap Ung nhu cau va nang cao chat
lugng dich vu cho ngudi dan, thai
gian qua Trung tam da chd déng
thuc hién nhiéu giadi phéap trong cai
cach thu tuc hanh chinh, rdt ngan
thoi gian trong khau lam tha tuc
kiém dinh nhu: ti€p nhan dang ky
qua dién thoai, tin nhan, tng dung
Zalo, Ung dung dat lich hen kiém
dinh théng qua Ung dung TTDK.
Song song vdi d6, Trung tam cling
thuc hién gui tin nhan théng bao
phuaong tién sdp dén han kiém dinh
dén khach hang biét dé chu dong
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Trung tam Pang kiém phuong tién thdy, b An Giang day manh cai cach tha tuc hanh chinh
nh3m dap tmg nhu c3u va nang cao chat luong dich vu cho nguoi dan

sap xép thai gian dua phuong tién di
kiém dinh. Nhirng viéc lam trén nhan
dugc su dong tinh va danh gia cao
cla khach hang vé chat lugng dich
vu ctia Trung tam”.

“DE khéng xdy ra nhing vi
pham tiéu cuc trong hoat dong
dang kiém, Ban lanh dao Trung tam
thudng xuyén nhac nhg, quan triét
dén toan thé dang kiém vién, nhan
vién nghiép vy thuc hién dung quy
trinh kiém dinh, khéng vi muc tiéu
Igi nhuan, doanh thu ma ha thap tiéu
chuén hodc bd qua nhimg 16i vi pham
khoéng dadm bao an toan ky thuat, bdo
vé moi trudng clia phuong tién’, 6ng
Bang nhan manh.

Theo 6ng Bang, hién nay cong
tac kiém dinh ATKT & BVMT phuong
tién cao gid¢i dudng bo thuc hién theo
Thong tu s6 08/2023/TT-BGTVT c6
moét s6 thu tuc dugc rat gon, dién
hinh nhu mién kiém dinh lan dau,
kéo dai chu ky kiém dinh va gia han
thdi han kiém dinh. Nhiing thay d6i
nay viéc nay gilp giai quyét can ban

thuc trang Un tic trong kiém dinh xe
€O gidi hién nay, dap (ng t6t nhu cau
cl@ia nguai dan, doanh nghiép.

Ngoai nhitng mdt thuan lgi néu
trén, Trung tam Dang kiém phuong
tién thay, bé An Giang van con gap
mot s6 kho khan nhu: lugng phuong
tién kiém dinh sut gidm dang ké khi
cac phuong tién dugc gia han kéo
gian chu ky kiém dinh, viéc khong
thu phi kiém dinh d6i vSi nhiing
phuong tién thudc dién mién kiém
dinh lan dau vo tinh tao khé khan
vé nguén thu trong hoat déng kiém
dinh; viéc trién khai ing dung céng
nghé théng tin ban dau gap mét s6
khé khan nhat dinh: phai dau tu thém
trang thiét bi, ti€p nhan va trién khai
c6ng nghé, bé tri nhan su dé hudng
dan ngudi dan st dung cac phucng
thic dat hen kiém dinh...Q

Dia chi: S6 67 Quac 19 91, phuang My Thanh,
TP. Long Xuyén, tinh An Giang
Dién thoai: (0296) 384.5504 - 0911.856.701
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Lam gi d@ phi “xanh"
mang lrai buyt Thu do?

25 CAM PHU

Chuyén ddi ndng luong xanh trong hoat déng van tai
hanh khach céng céng la xu huéng tat yéu, tuy nhién
viéc thuc hién can phai cé 15 trinh 16 rang, dugc thuc
hién déng bd trén cac phuong dién, tit phuong tién,
co sé vat chdt, dich vu, dac biét Ia “xanh héa” cé
doi ngl nhén su phuc vu hoat déng cta xe buyt.

Viéc chuyén déi hoan toan sang xe buyt dién can thuc hién theo I6 trinh

TiNH TAT YEU CUA CHUYEN
DOI NANG LUONG XANH

Theo 16 trinh chuyén déi nang
luong xanh tai Quyét dinh s6 876/
QDb-TTg ngay 22/7/2022 cla Thu
tuédng Chinh phu phé duyét Chuong
trinh hanh doéng vé chuyén déi
nang lugng xanh, gidm phat thai
khi carbon va khi mé tan cia nganh
GTVT, tu nam 2025, 100% xe buyt
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thay thé, dau tu mdi phai la xe s
dung dién, ndng lugng xanh. Giai
doan dén nam 2050, tat ca xe buyt
thay thé, dau tu mdi phai la xe s
dung dién, ndng lugng xanh. Giai
doan dén nam 2050, tat ca xe buyt s
dung dién, nang lugng xanh.

Theo d6, giai doan 2025 - 2030,
toan bo xe buyt ctia Ha Néi sé dugc
dau tu méi hodc thay thé xe cii phai

st dung nang lugng xanh; thi phan
clia van tai cong cong tai Ha Noi phai
dat tur 45 - 50%. Dén nam 2030, ty
[é phuong tién si dung dién, nang
lugng xanh dat it nhat 50%. Dén nam
2050, toan bd xe buyt st dung dién,
nang lugng xanh.

Chu truong phat trién xe nang
lugng xanh trong linh vuc van tai
cong cdng la xu thé tat yéu cla cac
dé thi phat trién. S dung loai hinh
phuaong tién nay sé tét cho moi
trudng, khi hau, gop phan thuc hién
thanh cong cam két clia Viét Nam
vGi cdng déng quéc té tai Hoi nghi
COP26 la dat muc phat thai rong
bang “0” vao ndam 2050... Tuy nhién,
viéc thuc hién phai cé 16 trinh cu
thé, rd rang, d@m bao tinh kha thi va
bén ving.

Pugc biét, Trung tdm Quan ly
giao théng cong cong TP. Ha No6i da
dé xuat S& GTVT Ha Noi ké hoach
chuyén ddi theo nguyén tic cac
tuyén buyt m& mai yéu cau sir dung
phuong tién dién, nang lugng xanh.
Trong giai doan tU nam 2025 - 2035,
hon 1.700 xe st dung déng co dau
diesel sé dugc chuyén déi sang xe
st dung nang lugng dién, nang
lugng xanh.

DPé qua trinh chuyén déi sang su
dung nang lugng xanh ddm bao tinh
kha thi, theo lanh dao Téng cong ty
Van tai Ha Noi, cac don vi khai thac
van tai céng cong can dugc hé trg,
tao diéu kién t6i da. Theo dé, don vi
nay da trinh UBND TP. Ha Noi [0 trinh
du kién chuyén sang st dung xe buyt
dién, nang lugng xanh va néu ré
nhing diéu kién tién quyét dé thuc
hién 16 trinh 13 c6 thé ché, co ché,
chinh sach phu hop.

Mot van dé quan trong khac la
ha tang cung cdp nang luong, nhién
liéu cho xe buyt xanh hién con rat
han ché, suat dau tu I6n, la thach



thdc khong nhé véi cac don vi van
tai. Nhiéu chuyén gia cho rang, muén
doanh nghiép st dung xe buyt dién
hay khi CNG mét cach dai tra thi Ha
Noéi can bao ddm ngudn cap dién, cac
vi tri xay dung tram tich trit, cung cap
khi CNG.

Thém vao d6, muén chuyén ddi
sang xe buyt dién, Ha Noi can cé
chinh sach nhat quan va bé tri du
nguén ngan sach trg gia, bao dam
6n dinh hdng nam cho ca mang ludi,
nham duy tri va khéng ngling nang
cao chét luong dich vu van tai céng
cong Thu dé.

“XANH” CA CHAT LUONG
DICH VU VA NHAN SU BUYT

Khong chi “xanh” hoa ngudn
nang lugng ma qua trinh chuyén dai
phai dam bao dugc “xanh” ca chat
luong dich vy, dac biét la vé doéi ngi
nhan su phuc vu hoat dong van tai xe
buyt clia Tha d6, véi muc tiéu xe buyt
sach va than thién véi méi trudng.

Mét vi du dién hinh, ching ta
cung nhin vao Vinbus. Sau hon 2
nam di vao hoat dong, dén nay, hinh
anh chiéc xe buyt dién xanh, than
thién da dugc nhiéu ngudi lua chon
dé di chuyén bdi khong gian trong
xe sach sé& khoéng con mui xdng,
trang thiét bi hién dai, dap ing nhu
cau cta hanh khach. Hé théng xe
buyt dién Vinbus dugc trang bi cac

Dén ndm 2050, t4t c3 buyt Thd d6 st dung dién, ndng luong xanh

cdng nghé tién tién nhu: hé théng
tu dong kiém soat hanh vi ngudi
14i, cdnh bdo nguy hiém gay mat an
toan; ché do6 tu déng ha thap than xe
khi lén xuéng phuc vu ngudi gia, tré
em, ngudi khuyét tat, phu nr mang
thai...; bang dién ti thdng bao diém
dung sdp tai; wifi mién phi, céng sac
USB, hé théng camera an ninh va
kiém soat hanh trinh, man hinh giai
tri, cdnh bdo IUi, quan sat khi dung
dd xe.. Ngoai ra, xe buyt dién déu
dugc quan ly van hanh théng minh
qua viéc theo doi tap trung, sac,
kiém tra an toan va bao duéng, sta
chia, vé sinh tu déng tai cac tram
depot dugc bé tri theo cac tuyén
diém ma xe chay qua.

Theo danh gia cta Vinbus, mat
do phuong tién tham gia giao thong
G Ha Noi, TP. H6 Chi Minh néi riéng
va cac d6 thi néi chung la rat I6n, vi
vay van dé giam phat thai luén la uu
tién hang dau. Va, xe dién dap ung
dugc tiéu chi nay. Than thién véi moi
truong, dugc hanh khach tin tudng
la thanh céng budc dau cla xe buyt
dién Tha d6, tu d6 tao co s& dé mé
rong va tién téi phu “xanh” mang luGi
giao thong cong coéng Thu do.

Theo tinh toan, 1 lit dau diesel
thai ra 2,32 kg khi CO,. M6t xe buyt
chay mot ngay khoang 250 - 300
km, nhu vay trong 1 thang thi 1 xe
buyt théi ra khodng 6 tan CO,, tuong
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duong can 3.000 cay xanh hap thu/
nam. N6i mot cach vi von nhu moét vi
lanh dao cua Vinbus thi“thay vi trong
riing mét cach truc tiép, can dat dai
thi thi t6t hon nén trong riing mét
céach gian tiép bang cach chuyén déi
phuong tién, nang lugng, giao thong
cong cOng va xe buyt sang dung dién
la mdi nhon dau tién, giup giai dugc
bai toan vé giam phat thai”.

Theo danh gid cda chuyén gia
giao thong, TS. Phan Lé Binh thi viéc
Ha NoOi dua vao si dung xe buyt
chay dién la mot budc thay déi dot
pha, cach mang phuc vu giao thong
cdng cdng cla thanh phé. Néu so
sanh vé&i cac nudc khu vuc Pong
Nam A, viéc Viét Nam phét trién va
dua vao van hanh xe buyt mang tinh
tién phong.

Khéng chi & hinh thic ma chat
luogng cla xe buyt dién ctia Viét Nam
da thé hién budc tién méi véi van
héa phuc vu va ha tang dugc nang
tdm dang k& Theo 6ng Thai HO
Phuong, Ph6é Giam d6c phu trach
Trung tam Quan ly giao thong céng
cOng Ha Noi, phuong tién xanh tron
ven la su két hop gitta phuong tién
va chéat lugng dich vu, “xanh” dugc
hiéu & day la déi ngl nhan su phuc
vu van tai buyt phai luén dugc boi
duéng dé phuc vu hanh khach an
toan va chu ddo; “xanh” la khong
ngung nang cao chat lugng dich
vy, chat lugng phuong tién, diém
dung, thong tin, gia tri gia tang nhu
GPS, wifi...

Khéng thé phd nhan nhing
mat tich cuc ma xe buyt dién mang
lai song viéc thay d6i hoan toan hé
théng xe buyt chay xang sang xe
buyt chay dién |a diéu khé c6 thé
thuc hién ngay trong mét sém mot
chiéu. Do d6, theo nhiéu chuyén gia
can phai két hgp vai nhiéu giai phap,
trong d6 c6 tang cudng cong tac
tuyén truyén, khuyén khich nguai
dan st dung phuong tién céng cong
nhiéu hon, déng thsi cling can day
nhanh qua trinh hoan thién co s&
phap ly, co s& ha tdng dé muc tiéu
“xanh” héa xe buyt thu dugc két qua
tich cuc, gitp bdo vé moi trudng
s6ng bén viing O
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SINH VIEN TRUONG DAI HOC HANG HAI VIET NAM

DOAT HUY CHUDNG BAC
VONG CHUNG KET THE G101
MOS WORLD CHAMPIONSHIP 2023

T8i ngdy 2/8 theo gid Viét Nam, Lé trao gidi Vong Chung két Cudc thi Vo
dich Tin hoc vén phéng thé giéi 2023 (Mlcrosoﬂ Office Specmllsi World
Champlonshlp, MOSWC 2023) da dién ra véi nhing két qud vinh quang cho
doi tuyén Viét Nam, ddc biét doi véi Trudng Pai hoc Hang hai Viét Nam.

= PGS. TS. Pham Xuadn Duong cung doan Viét Nam
w tai Vong Chung két thé giéi MOSWC va ACPWC 2023

E e

™ e£m Nguyén Thi Thanh Tric xuat sic gianh Huy chuong Bac
w tai Vong Chung két thé giéi cudc thi MOS World Championship 2023

| | Ong Craig Bushman, Téng Giém déc Certiport USA, Trunng ban T6 chuic
® va 6ng Poan Hong Nam, Chd tich IIG VN chup dnh luu niém
cung doan dai biéu Truong Pai hoc Hang hai Viét Nam
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icrosoft Office Specialist World Championship
M (MOSWC) la cudc thi duy nhat dugc Microsoft

c6ng nhan, do Tap doan Certiport (Hoa Ky) t6
chuic thudng nién danh cho hoc sinh, sinh vién toan
cau tir nam 2002, nham tim kiém, ton vinh nhing tai
nang tin hoc xuat sac nhat trén thé gidi vé ky nang s
dung cac Ung dung tin hoc van phong.

MOSWC nam nay quy tu gan 100 déi tuyén dén tu
cac quéc gia va vung lanh thé. Tuy nhién, méi ndi dung
thi chi c6 1 bé huy chuong duy nhat gém 1 vang, 1 bac
va 1 déng, vi thé, su canh tranh gilta cac doi tuyén quéc
gia la rat khéc liét.

Vuet qua 2.200 thi sinh tirkhap Viét Nam, Trudng Dai
hoc Hang hai Viét Nam vinh du c6 2 sinh vién xuat sac dat
gidi quan quan & hai ndi dung thi la Excel 2016 va Excel
2019, tr& thanh 2 Dai str MOS 2023 dai dién cho d6i tuyén
MOS Viét Nam tranh tai tai Vong Chung két thé gidi.

Tai Vong Chung két MOSWC 2023 dién ra & TP.
Orlando, bang Florida, Hoa Ky, Nguyén Thi Thanh Truc
- sinh vién I6p LQC61DH da xuat sc gianh Huy chuong
Bac tai ndi dung Microsoft Excel 2016, mang vé thanh
tich huy chuong cao nhat cho doan Viét Nam tai dau
trudng thé gidi nam nay.

Thanh tich nay cta Thanh Tric da n6i dai chudi
thanh tich vang déi nhiéu nam lién tiép ctia Nha trudng
trong cudc thi V6 dich Tin hoc van phong thé gi6i
(MOSWCQ). Lién tiép trong 4 nam ké tir 2020 - 2023, Nha
trudng ludn cé thi sinh V6 dich Quéc gia, gianh quyén
thi dau Vong Chung két thé gidi va dat dugc nhiéu gidi
thudng cao.

Trong khuén khé chuyén tham va lam viéc tai Hoa
Ky, PGS.TS. Pham Xuan Duong, Hiéu truéng Truong Dai
hoc Hang hai Viét Nam da vinh du dai dién cho Nha
trudng nhan ky niém chuong “Don vi xuét sac trién khai
MOS trong truong hoc” do Tap doan khao thi tin hoc
hang dau thé gigi Certiport (Hoa Ky) trao tang. Day la
phan thuéng cao quy ghi nhiing c¢é gang va két qua
dang tu hao ma Trudng Dai hoc Hang hai Viét Nam dat



dugc trong viéc tién phong dua chuong trinh
Tin hoc MOS qudéc té vao giang day trong nha
trudng nhiing nam qua.

Clng trong chuyén cong tac, PGS. TS.
Pham Xuan Duong cung doan dai biéu Viét
Nam da c6 budi lam viéc véi dai dién lanh
dao va cac chuyén gia gido duc clia Certiport
vé bd gidi phap téng thé “Future proof
economies” tap trung vao viéc cung cap cho
hoc sinh cac bd ky nang can thiét cho cac
nganh nghé khac nhau. Tai budi lam viéc,
PGS. TS. Pham Xuén Duong ciing da chia sé
vé viéc Ung dung cac chuong trinh, chiing
chi tin hoc quéc té tai Trudng Pai hoc Hang
haiViét Nam trong nhiéu ndm qua, déng thoi
chia sé nhling co héi va thach thic, lam tién
dé cho su hop tac sdu réng hon nira gitia hai
bén trong tuong lai.

Bén canh d¢, Hiéu trudng Trudng Dai hoc
Hang hadi Viét Nam cung doan cling da c6
budi lam viéc véi lanh dao Vién Khao thi Gido
duc Hoa Ky (ETS) vé nang cao chat lugng gido
dug, dao tao va khao thi nang luc tiéng Anh.

Thanh tich dat dugc ti cudc thi la minh
chiing s6ng dong cho chét lugng dao tao va
dinh huéng ding dan cdia Nha trudng trong
suét mot thap ki qua trong viéc tap trung
phét trién cac ky nang thuc hanh va ap dung
céc chuong trinh dao tao tin hoc theo chuédn
quéc té cho cac em sinh vién, don dau xu
hudng ctia thai ky hoi nhap O PV
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PGS. TS. Pham Xuadn Duong
nhan ky niém chuong
“Don vj xudt sac trién khai MOS
trong truong hoc” do Tap doan
Certiport (Hoa Ky) trao tang

Hiéu truéng Pham Xudn Duong
cuing Ianh dao Vién Khao thi Gido duc
Hoa Ky (ETS)

PGS. TS. Pham Xuan Duong cting doan dai biéu Viét Nam
1am viéc vdi dai dién 1anh dao va cac chuyén gia gido duc cua Certiport

= Nguyén Thi Thanh Trdc va Pham Trung Nam, sinh vién Truong Dai hoc Hang hai Viét Nam

w /3 hai trong séu dai dién cua Viét Nam tham du Véng Chung két thé giéi MOSWC 2023
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