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THUC TRANG DUONG CAO TOC VIET NAM:
HA TANG HIEN DAl, LUU THONG CHUA VAN MINH, Vi SAQ?

Cac du an du’dng cao t6¢ duge dua véo khai thac, su dung thoi glcm Qua da va dang
phat huy hiéu qua to I6n, thic day phat irlen kinh t€ - xa h0| va két néi vung. Tuy nhién,
trong qua trinh khai thac phat sinh mot s6 bat cap chu yéu do mot bo phan Iai xe tham
gia glao thong y thitc chdp hanh phap luat va qui tdc giao 'rhong chua cao, theo théi
quen ci tiém an nguy co TNGT, un tac doi héi phdi c6 co ché, ché tai xu' ly, khéc phuc
dé hinh thanh hé théng giao théng méi hién dqi, vén minh va an toan.

Hinh thanh mang lwdi cao tc
hon 2.000 km

25 NHOM PV
N

Pén thdi diém hién tai, ca
nudc da c6 khodng 2.021
km dudng cao toc dudc
dua vao khai thac, st dung.
Cung dé, 22 du an cao téc
véi chiéu dai Ién t6i 1.094 km
dang hep tuc dugc cac nha
thau irlen khai thi cong vGi
tinh than 3 ca, 4 klp”, “lam
xuyen 1é, xuyen tét, xuyen
ngay nghl” trén khc|p cac
viing mién, dédm bdo muc
tiéu hoan thanh 3.000 km
vdo ndm 2025 Ia hoan todn
kha thi. Cac du an dudng
cao té¢c hoan thanh da va
dang phat huy hiéu quc| to
I6n trong viéc rat ngan thoi
glan di lai, thic day phat
trién kinh té - xa héi cac dia
phuong ndi riéng va ca nuéc
néi chung.

MUC TIEU CO 5.000 KM CAO
TOC KHONG CON XA

Cu6i thang 6 vira qua, 19 km cao
téc kéo dai tur QL46B dén nut giao
QL8A thudc du an cao téc Dién Chau
- Bai Vot da dugc thong xe dua vao
khai thac. Cach dé chiing hai thang,

L

Cao téc Ha Long - V4n Dén duoc dau tu déng bé, hién dai

30 km dau tuyén cla cao téc Dién
Chau - Bai Vot tir Dién Chau dén QL46
clng da kip hoan thanh dé phuc vu
nhu cau di lai ctia ngudi dan dip nghi
I& 30/4, 1/5. Dang chu y, cao toc Dién

Chau - Bai Vot chinh la “manh ghép”

cudi cung khép lai qua trinh dau tu
xay dung duy &n cao toc Bac - Nam giai
doan 1 (2017 - 2020) véi téng chiéu
dai khoang 654 km.

Thong tin véi Tap chi GTVT, dai
dién Cuc Budng cao toc Viét Nam cho
biét, sau khi cao t6c Dién Chau - Bai
Vot hoan thanh toan tuyén da nang

téng s6 dudng cao téc trong c& nuéc
dua vao khai thac dén thai diém nay
[én t6i 2.021 km. Day la thanh tich “v6
tién khoang hau” so véi nhing giai
doan trudc day. Bai, tinh tur thai diém
nam 2020 trd vé trudc, cd nudc mai
chi ¢6 khoang 1.163 km duong cao
téc. Tuy nhién, tur giai doan 2020 dén
nay, s6 km dudng cao toc trong ca
nudc da tang thém khoang 858 km.
Céc du an cao t6c I6n hoan thanh
tU ndm 2020 dén nay co thé ké dén
nhu: Van Bén - Méng Cai, Cao B6 -
Mai Son, Mai San - QL45, QL45 - Nghi
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Son, Nghi Son - Dién Chau, Dién Chau
- Bai Vot, Cam L0 - La Son, Nha Trang
- Cam Lam, Cam Lam - Vinh Hao, Vinh
Hado - Phan Thiét, Phan Thiét - Dau
Giay, Trung Luong - My Thuan, Cau
My Thuan 2, My Thuan - Can Tho,
Tuyén Quang - Phu Tho.

Bén canh cidc du an da hoan
thanh, dai dién Cuc Pudng cao
téc Viét Nam cho biét, hién nay Bo
GTVT va cac dia phuaong dang né
lyc ddy nhanh tién dé thi cong 22
du an cao téc vai téng chiéu dai lén
tGi 1.094 km, phan dau hoan thanh
trong ndm 2025, dién hinh la cac du
an: Bai Vot - Ham Nghi, Ham Nghi -
Ving Ang, Viing Ang - Bung, Bung
-Van Ninh, Van Ninh - Cam L9, Hoai
Nhon - Quy Nhon, Quy Nhon - Chi
Thanh, Chi Thanh - Van Phong, Van
Phong - Nha Trang...

“V& cd ban dén nam 2025, ca
nuéc sé c6 khoang 3.115 km dudng
cao téc dua vao khai thac, st dung.
Tuy nhién, trudng hop Chinh phu chi
dao ma rong bao dam quy mé 4 lan
xe hoan chinh déi véi cao téc Tuyén
Quang - Ha Giang (104 km) thi téng s&
cao toc dua vao khai thac dat khoang
3.011 km’, dai dién Cuc Budng cao
téc Viét Nam théng tin.

Pé hién thuc hdéa muc tiéu xa
hon, dén nam 2030 ca nudc c6 5.000
km dudng cao tdc, hién nay, B6 GTVT
va cac dia phuong dang tiép tuc trién
khai dau tu 35 du an cao t6c véi téng
chiéu dai khoang 2.074 km. Trong do,
10 dy an dang thi cong xay dung nhu:
Bén Luc - Long Thanh, Cao Lanh - An
H{tu, Bién Hoa - Ving Tau, Vanh dai
4 Vung Tha d6, Vanh dai 3 TP. H6 Chi
Minh, ChauD6c - Can Tha - S6c Trang,
Khanh Hoa - Buén Ma Thudt, Hiu
Nghi - Chi Lang...

Bén canh d6, 13 du &n cao toc
(dai 691 km) da dugc phé duyét cha
truong dau tu, can déi nguén vén
nhu: Dong Dang - Tra Linh, My An
- Cao Lanh, Dau Giay - Tan Phu, Tan
Phu - Bdo LOc, Bdo Léc - Lién Khuaong,
Hoa Binh - Mdc Chau, TP. H6 Chi Minh
- Méc Bai, TP. H6 Chi Minh - Chon
Thanh, Gia Nghia - Chon Thanh, Ninh
Binh - Hai Phong...

Ngoai ra, con 9 du an dang lap
chu truong dau tu (dai 678 km) gom:
Thai Nguyén - Chg Méi, C6 Tiét - Chg

Bén, Cam L6 - Lao Bédo, Go Dau - Xa
Mat, Quy Nhon - Pleiku, Vanh dai 4
TP. H6 Chi Minh... Ba du an (dai 79
km) nang cap 3 tuyén dang khai thac
thanh cao t6c hoan chinh, gom: Noi
Bai - Bac Ninh - Ha Long, Phui Ly - Nam
Binh, Hung Yén - Thai Binh. “Véi tién
d6 trién khai theo ké hoach, muc tiéu
dén nam 2030 cad nudc cd khoang
5.000 km dudng cao toc la hoan toan
kha thi, du kién sé c6 khoang 5.189
km’, dai dién Cuc Pudng cao t6c Viét
Nam thong tin.

“CU HICH” LON TU PUONG
CAOTOC

Céc du an cao t6c hoan thanh,
dua vao khai thac da va dang phat
huy hiéu qua to I6n trong viéc rut
ngan thai gian di lai, ddm bao ATGT,
thu hat dau tu, thac ddy phat trién
kinh té - xa héi cac dia phuong noi du
an di qua.

Theo 6ng Mai Xuan Liém, Phé
Chu tich UBND tinh Thanh Hoa, tuyén
cao toc Bac - Nam qua Thanh Hoa da
va dang tao dong luc quan trong,
ma& ra khong gian phat trién méi vé
kinh té - xa hoi cho dia phuong. Tu
ngay tuyén cao toc thong xe, dén hét
thang 4/2024, toan tinh da thu hut
dugc 66 du an (49 du an dau tu trong
nudc, 17 du an dau tu truc ti€p nudc
ngoai) véi téng sé vén dang ky dau
tu hon 15.200 ty dong va hon 276
triéu USD.

M6t s6 du an I6n c6 thé ké dén
nhu: Nha mdy san xudt dung cu thé
thao Outdoor Gear Viét Nam tai xa
Nga Trudng, huyén Nga Son (téng
vén dau tu hon 868 ty dong); Du an
san golf tai xd& Quang Nham, huyén
Quang Xuong (téng vén dau tu 1.616
ty dong); Nha may san xuat gia cong
giay dép xudt khau tai cum céng
nghiép thi tran Van Ha, huyén Thiéu
Hoa (téng vén dau tu 996 ty déng)...
Khéng chi thu hat dau tu, ha tang
giao théng con dang tao “cu hich”cho
nganh du lich xtt Thanh cét canh.

Theo lanh dao S& Van hoa - Thé
thao va Du lich tinh Thanh Hda, viéc
thong tuyén cao téc Bac - Nam qua
Thanh Héa da rat ngan dugc thai
gian di lai tUr cac tinh phia Bac, dac
biét tir Ha N&i dén Thanh Héa. Day la
thi truong khach chiém thi phan I6n

trong lugng khach noi dia dén tinh
nay (chiém trén 65%).

Do giao thong két néi thuan loi
nén du lich Thanh Héa lién tuc tang
trudng trong thai gian qua. Riéng quy
1/2024, téng lugt khach du lich dén
Thanh Héa dat han 2,5 triéu lugt, tang
10% so véi cung ky ndm 2023. Khach
qudc té cling tang i 11%. Téng thu
tur du lich dat hon 2.400 ty dong, tang
16,5% so v&i cung ky nam trudc.

PGS. TS. Tran Chung, Chu tich
Hiép héi cac Nha dau tu giao thong
dudng b Viét Nam (VARSI) cho biét,
dén nay chua c6 mot nghién ciu,
phan tich cu thé nao vé hiéu qua
cla cac céng trinh dudng bo cao toc
déi véi su phat trién clia vung, dia
phuong. Song, thuc té cho thdy, moi
tuyén cao téc hoan thanh, dua vao
khai thac déu dang “bién thai gian
thanh tién bac” “Trudc day, khi di
chuyén trén QL1 tir Ha Noi vao Nghé
An mat khoang 5 - 5,5 gid di 6 t6 thi
nay véi cao toc, thai gian rdt xuéng
chi con 2,5 - 3 gio. Buong dep hon,
téc do di chuyén nhanh hon, chi phi
nhién liéu, hao mon thap hon. Thoi
gian di lai rat ngan sé tao déng luc
cho kinh té phat trién, co hoi thu hut
dau tu cling sé dugc chia déu cho cac
dia phuong trén truc cao téc di qua’,
6ng Chung chia sé.

Dan vi du cu thé vé tinh Quang
Ninh, éng Chung cho biét, nh& phat
trién ha tdng manh mé, giao théng
két ndi tir duding bd dén dudng bién,
Quang Ninh da rat thanh cong trong
phat trién kinh té, tré thanh mot diém
dén hap dan ca vé dau tu, thuong mai,
du lich... Dén nay, cac tuyén cao toc
da cho thay ro vai tro két néi, rdt ngan
thai gian di chuyén, lién két chit ché
cac khu kinh té, cuc tang trudng phia
Bac va cac san bay quéc té gém: Noi
Bai (Ha Noi) - Cat Bi (Hai Phong) - Van
Don (Quang Ninh).

“Khi hé théng dudng cao téc
hinh thanh va két néi con tiét giam
chi phi dau tu cac co sé ha tang khac,
gilip gidm thiéu 85 - 95% s6 su ¢b va
TNGT trén cac tuyén quéc 16 va tinh 16
nam gan ké dudng cao toc. Vi nhiéu
Igi ich nhu vay, viéc ching ta dang né
luc néi thong tuyén cao téc Bac - Nam
trong thai gian ngén nita ¢ y nghia
rat1én’, 6ng Chang chiasé Q
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THUC TRANG DUONG CAO TOC VIET NAM:
HA TANG HIEN DAl, LUU THONG CHUA VAN MINH, VI SAQ?

Cac du an du'dng cao té¢c dudc dua vdao khai thac, st dung thoi glan qua da va dang
phat huy hiéu qua to 16n, thiic ddy phat 1r|en kinh 1& - xa h0| va két néi vung. Tuy nhién,
trong qua trinh khai thac phai sinh mét s6 bat cap chu yéu do mot bd phan lai xe tham
gia glao ihong y thitc chdp hanh phap luat va qm tdc giao thong chua cao, theo théi
quen ci tiém an nguy co TNGT, Un tdc, doi hoi phdi cé co che, ché tai xt' ly, khéc phuc
dé hinh thanh hé thdng giao théng méi hién dai, vén minh va an toan.

Can canh t0 chirc glao thong cao toc

25 NHOM PV
N

Trong qua trinh dUCI vdao
khai thac, vi nhiéu ly do,
mot so tuyén cao téc
phat sinh nhu’ng bat cap
vé ha 1ang va to chiic
giao thong, phan ndo
anh hudng dén viéc luu
théng trén tuyén.

CAO TOC NHUNG CHUA cO
DAI PHAN CACH GIUA

Cao t6c Bac - Nam phia Dong
doan Cam L6 - La Son dai hon 98
km, dugc dua vao khai thac tir ngay
1/1/2023, véi phan dudng cac doan
tuyén théng thuong (giai doan phan
ky) doan Cam L0 - La Son dugc dau tu
quy mé 2 lan xe, bé rong nén dudng
12 m. Riéng cac doan vuot xe dugc
thiét ké quy mo theo giai doan hoan
chinh dugc dau tu quy moé 4 lan xe,
nén dudng réng 23,25 m.

Cao t6c Cam L6 - La Son (dia
phan 2 tinh Quang Tri va Thua Thién
- Hué) két néi véi dudng H6 Chi Minh
doan tuyén La Son - Hoa Lién (Thura
Thién - Hué, Da Nang) dai 66 km vai
quy m6 duang cap Il dong bang cé
2 lan xe co gidi (tuong lai sé hoan
chinh theo quy mé dudng cao toc
véi 4 lan xe co gidi) dugc dua vao
khai thac ndm 2022. Trong tuong lai,
cac tuyén dudng nay sé tao thanh
tuyén cao téc dai han 175 km va gan

6

Cao téc Phan Thiét - D4u Gidy dua vao strdung hon 1 ndm
nhung van chua duoc dau tu xdy dung tram dimg nghi

két véi cao t8c Pa N8ng - Quang Ngai
tao truc giao thdng déng luc xuyén
mién Trung.

Piém chung cta 2 tuyén Cam
L6 - La Son va La Son - Hoa Lién la
tuyén dudng méi dua vao khai thac
nén tinh trang mat dudng tét, tuyén
dudng khong cho xe may, xe thod so

Iuu théng, tao cho giao thong co ban
thong thodng, thuan lgi. Tuy nhién,
trén tuyén c6 nhiéu doan dudng
¢ dia hinh phuc tap, d6c cao, dai,
vUc sau va dudng chi ¢6 2 lan xe luu
thong ngugc chiéu (khéong cé dai
phan cach gilra) nén khi cac phuong
tién phéng nhanh, vugt du khéng
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kiém soat dugc téc do, dé xay ra tai
nan déi dau hodc lao xuéng vuc sau,
dam véch nui.

So vdi tuyén Cam L0 - La Son, La
Son - Hoa Lién, tai dia ban mién Trung,
tuyén cao t6c Da Nang - Quang Ngai
(dai hon 139 km, di qua dia phan 3
tinh va thanh phé, dua vao khai thac
tur thang 8/2017) dugc thiét ké va thi
cdng cd ban hoan chinh theo dung
tiéu chuan dudng cao téc. Theo 6ng
Vuong Duy T4, Giam déc Trung tam
Khai thac van hanh cao téc Da Nang
- Quéng Ngai, ké tur khi tuyén nay
dugc dua vao khai thac dén nay da
€0 ban dap Ung yéu cau té chuc khai
thac ctia B6 GTVT. Méac du vay, mot s6
c6ng trinh trén tuyén van chua hoan
thién gém: Nut giao Dung Quat va
hé théng nha tram ding nghi trén
tuyén, hé théng ITS, tram can kiém
tra tai trong xe... Viéc chua hoan thién
nay ciing anh hudng dén van hanh
khai thac tuyén dusng.

Ngoai ra, khi dua du an cao téc
Pa Nang - Quang Ngai vao khai thac,
hé théng dudng két noi dia phuong
chua dam bao dan dén cac phuong
tién gap kho khan trong viéc ti€p can
dudng cao toc. Day cling la nguyén
nhan dan dén luu lugng giao théng
trén tuyén cao t6c Da Nang - Quang
Ngai chua cao.

MOT DOAN TUYEN 4 LOAI
TOCPO

D6 la thuc trang trén tuyén cao
téc Phap Van - Cao B6 - Mai Son -
QL45.Trong d6, doan tuyén tirKm182
- Km212 (nut giao Phap Van dén nut
giao Dai Xuyén) cho phép to6c do 60
- 100 km/h; t& Km212 - Km259 (nut
giao Dai Xuyén dén nut giao Cao B6)
cho phép t6c d6 60 - 120 km/h; tur
Km259 - Km274 (nut giao Cao B6 dén
nut giao Mai Son) cho phép t6c dé
60 - 80 km/h; tt Km274 - Km351 (nut
giao Mai Son dén nut giao QL45) cho
phép t6c dé 60 - 90 km/h.

Vé lan dudng, doan Phap Van -
Cau Gié hién c6 6 lan hoan chinh (méi
bén c6 1 lan diing khan cap); doan
Cau Gié - Cao B6 c6 4 lan hoan chinh.
Trong khi d6, doan Cao B6 - QL45
mdéi chi dau tu 4 lan han ché (chua
6 lan ding khan cép). Doan Cao B6
- Mai Son do khé dudng nén hién chi

cam tiéu phan quang thay vi dung
dai phan cach bang bé téng. Ngoai
ra, doan Mai Son - QL45 con chua cé
dién chiéu sang.

Hién nay, mot sé cau vugt tuyén
cao téc Phap Van - QL45 chua dugc
b6 tri hé théng rao chdn dé ngan
chan tinh trang ngudi dan dung
trén cau ném dat, da xuéng dudng
cao téc, gdy mat ATGT. Bong thdi,
phia dudi gam cau c6 hién tuong
pha hang rao dé ngusi dan don xe,
nhan hang. Ngoai ra, hang rao thép
ludi B40 cling chua dugc hoan thién
dong bod va duang theo thiét ké trén
toan tuyén dé khic phuc tinh trang
ngudi di bd vao dudng cao tdc, tiém
&n nguy co mat ATGT.

Tai khu vuc Nam Trung b9, sau
hon 1 ndm dua vao khai thac 2 tuyén
cao téc Phan Thiét - Dau Gidy va Vinh
Hao - Phan Thiét da gép phan két néi
giao thong gilra Binh Thuan va céc
tinh, thanh phia Nam, rut ngan thai
gian di chuyén, gidam chi phi cho cac
doanh nghiép van tai. Tuy nhién, theo
ghi nhan cta PV, hién trén 2 tuyén
cao toéc nay van con tén tai mot sé
bat cap nhu: Tuyén cao t6c dai gan
200 km nhung van chua dugc dau
tu xay dung tram dung nghi; c6 tinh
trang thao trém tru va cat pha luéi
thép gai bao vé, hay nhu viéc mot s
ngudi dan lap dat cau thang bang sat
tu phat dé vugt hang rao kém gai bdo
vé cao téc vao cac nha vé sinh...

V6i cac dia phuong phia Nam,
ngay 24/12/2023, cao t6c My Thuan
- CanTho khanh thanh va dua vao su
dung, chinh thic nithéng hé théng
dudng cao téc tu TP. H6 Chi Minh vé
CanTho bao gobm 3 tuyén cao toc TP.
H6 Chi Minh - Trung Luong, cao téc
Trung Luong - My Thuan va cao téc
My Thuan - Can Tho.

Theo ghi nhan clia PV, doan cao
t6c TP. H6 Chi Minh - Trung Luong dai
39,8 km dugc dau tu bang von ngan
sach nha nudc va dua vao khai thac
tur thang 2/2010 véi mat cat ngang 4
lan xe cao té¢, co bé trilan ditng khan
cap. Doan Trung Luong - My Thuan
dai 51,1 km, dugc dua vao khai thac
tu thang 8/2022, nam tron trén dia
phan tinh Tién Giang dugc dau tu
theo phuong thic PPP, loai hgp déng
BOT theo quy m6 mat cat ngang 17

m, 4 1an xe, lan ding khan cap b6
tri cdch quang, thuc hién gidi phéng
mat bang theo quy mé quy hoach.

Doi vai doan cao toc My Thuan -
Can Tho dai gan 23 km c6 thiét ké mat
cat ngang giai doan 1, phan ky dau tu
quy mo 4 lan xe khong cé lan dung
khan cap, bé tri mét sé diém ding
khan cap cach quang 4 - 5 km/1 diém
vGi bé rong nén dudng rong 17 m, van
toc t6i da 90 km/h.

Ong Tran Van Dang, Phé Cha tich
UBND tinh Tién Giang cho rdng, hién
nay hé théng dudng cao toc la van dé
cht luc va quan trong nhat dé tao dot
pha vé kinh t€, dam bao an sinh xa
héi clia céc tinh. Tuyén cao t6c TP. HO
Chi Minh -Trung Luong - My Thuan la
doan cuc ky quan trong, rat can thiét
nang cap, md rong, dac biét khi cac
tuyén cao toc da ndi théng va lugng
phuong tién ngay mot déng duc.

Theo 6ng Diing, tinh Tién Giang
vla tién hanh céng b6 quy hoach
tinh, trong d6 chu trong phat trién
kinh té€ - xa hoi vao hanh lang kinh té
theo tuyén cao t6c Trung Luong - My
Thuan, tir dé tao tién dé phat trién
mang ludi GTVT va logistics, thuc
hién co6 hiéu qua, t6i uu dinh hudng
phat trién quy hoach vé dudng bo,
dudng thay va cang bién. Theo dé,
tinh sé xay mai 4 trung tam logistics
8 GO Cong Bong, Tan Phudc, Cai Be
va TP. My Tho, do dé viéc ma rong
cac doan tuyén cao t6c di qua dia
ban sé cé y nghia v6 cung to I6n.

Theo Ban QLDA My Thuan, qua
cac kién nghi ctia dia phuong, Bo
GTVT d4 c6 t& trinh gii Chinh pha dé
nghi b6 sung nut giao véi dudng Vo
Van Kiét kéo dai (thudc dia phan tinh
Vinh Long) va dudng gom dan sinh
doc tuyén doan qua dia phan tinh
Doéng Théap vai téng chiéu dai cac
doan khoang 7,3 km vao cao t6c My
Thuan - Can Tho giai doan 1.

DaGi vai tuyén cao téc TP. HO Chi
Minh - Trung Luong - My Thuan - Can
Tha, B& GTVT khang dinh, viéc nghién
cliu, dau tu ma réng déng bo 2 tuyén
cao t6c TP. H6 Chi Minh - Trung
Luong, Trung Luong - My Thuan la rat
can thiét, dap dng nhu cau luu théng,
phuc vu phat trién kinh té - xa hoi ca
ca khu vyc dong bang séng Ctiu Long
ctng nhu ca nuéc 4
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Cac du an du’dng cao té¢c dudc dua vao khai thac, st dung théoi glan Qua da va dang
phat huy hiéu qua to 16n, thic ddy phat irlen kinh 1é - xa h0| va két néi vung. Tuy nhién,
trong qua trinh khai thac phai sinh mot s6 bat cap chu yéu do mot bd phan lai xe tham
gia giao ihong y thiic chdp hanh phap luat va qm tdc giao fhong chua cao, theo théi
quen ci tiém an nguy co TNGT, Un tac, doi hoi phdi cé co che, ché tai xt' ly, khdc phuc
dé hinh thanh hé thdng giao théng méi hién dai, vén minh va an toan.

Cao téc TP, H6 Chi Minh - Trung Luong nhung ngay cao diém cé han 53.000 luot xe luu théng

25 NHOM PV
N

Ciing véi nhiing han ché vé 18
chic giao théng, viéc ngu'ai
tham gia glao thong y thic
chua cao, van gil théi quen
ci, diéu khién phuong tién
tranh vuot tuy tién... dang la
nhiing nguy co gia tdng TNGT,
gidm hiéu qua khai thac cac
tuyén cao téc¢ hién nay.

XE TO “OM” LAN XE NHO, CAN
TRG LUU THONG

Sang 6/7, truc tiép luu thong
trén cao téc Phap Van - Cau Gié - Cao

8

BS, PV Tap chi GTVT ghi nhan tinh
trang nhiéu tai x€ thich luu théng
& lan trong clng bén trdi (thuong
[a lan xe danh cho xe con) ¢6 téc
dé cao nhat dung dé vuat xe. Mot
sO trudng hgp sau khi nhay dén xin
vuot khong dugc danh phai vuot
bén phai.

Pon ¢ nhu tai doan Km225 -
Km227 (dia phan huyén Duy Tién,
tinh Ha Nam), xe con BKS 30E-695.xx
lién tuc nhay dén va bam coi dé xin
vugt nhung xe khach BKS 99B-019.xx
(xe hgp dong) van chay ta ta“6m”lan
trong cung, khong nhudng dudng
du phia truéc khéng cé chudng ngai
vat. Sau quang dudng bam phia sau

/m || “ N\ AN "
Many thoi quen i "dwong lang

gan 1 km, xe con BKS 30E-695.xx
budc phai bat tin hiéu dé vuat phai.

Qua trinh luu thong trén tuyén
cao téc Phap Van - Cau Gié - Cao B6, PV
Tap chi GTVT khéng kho dé bat gap
nhiing truong hop xe vugt phai, bén
canh dé la tinh trang cac xe khong gitt
khodng céch. Chdng han nhu trudc
khi d@én Km227+000, PV ghi nhan 4 xe
6 t6 bam duoi nhau vai khoang cach
chi gan 10 m. Theo do, xe con BKS
30F-678.xx bam dudi xe khach BKS
20B-023.xx & lan trong cung, trong khi
d6 xe con BKS 30E-695.xx bam dudi xe
khach 99B-019.xx (Iic nay da chuyén
sang lan bén phai).

Thuong ta Nguyén Manh Thang,
Doi trudng Doi Tuan tra dudng bo cao
t6c s6 3 (Cuc CSGT, B& Cong an) thong
tin, trong 6 thang dau nam 2024, trén
tuyén cao toc Phap Van - Cao Bo - Mai
Son -QL45, don vi da lap bién ban xtrly
3.137 trudng hgp vi pham giao théng,
trong d6 dang chu y c6 1.382 trudng
hap vi pham t6c d6, 367 trudng hop di
vao dudng cam, 55 trudng hgp chay
xe vao lan ding khan cép, 14 trudng
hop diing, d6 sai quy dinh, 12 trudng
hop quay dau, Ui xe, di ngugc chiéu
dudng cao téc, 42 trudng hgp chuyén
lan khong c6 tin hiéu.

“Nhiing vi pham néu trén cho
thay, du luu thong trén cao téc nhung
mot bd phan tai xé€ y thic tuan thu
phap luat chua cao, tham chi van con
théi quen tuy tién dung, dé, chuyén
lan khéng béo trudc, IUi xe hodc chay
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Tinh trang xe vuot phéi va khéng giti khodng cdch an toan dién ra phé bién
trén tuyén cao téc Phap Van - Cao Bé - Mai Son - QL45

ngugc chiéu.. Day la nhing nguy
co lam tang TNGT va khi da xay ra
TNGT trén cao toc thi hau qua rat lon’,
Thuong ta Thang chia sé.

LAl MG1 BG NGG, TAI QUEN
BAT CHAP

Anh Hoang Khanh Viét (sinh nam
1983) qué & Thanh Héa nhung sinh
ra, I16n lén va sinh séng, lam viéc &
tinh Dak Nong. Méi dip vé qué, anh
clng ngudi than trong gia dinh tu lai
0 t6 tir Dak Nong vé Thanh Héa. Sau
khi tuyén La Son - Hoa Lién va cao t6c
Cam Lo - La Son dua vao khai thac,
théng tuyén Pa Nang - Quang Tri,
trong ky nghi Tét Nguyén dan 2024,
lan dau tién anh Viét c6 trai nghiém
lai xe trén cao téc. Tuy nhién, tur sau
lan trai nghiém day “cam go” d6, dén
nay anh Viét khong dam 1ai 6 t6 di lai
trén tuyén lan nao nia.

Anh Viét cho hay, khong chi riéng
ban than anh ma nhiéu ngudi & Dak
Nong hay cac tinh vung Tay Nguyén
chua ting lai xe luu thong trén cao téc,
khai niém “dudng cao t6c” chi nghe
trén dai bao, ch viéc di lai trén cao téc
con hét stic mdi la, b3 ngd. Trong suy
nghi vé dudng cao téc thi c6 nhiéu lan
xe, ¢6 dai phan cach ciing, mdt dudng
to réng, khi lai xe phai chay véi van téc
cao. Nhung trén thuc té, khi diéu khién
xe luu théng trén cao t6c Cam LO - La
Son - Hoa Lién khong phai nhu vay,
hoan toan khéng nhu suy nghi, hinh
dung ban dau.

“Tu bién bao, bién chi dan, vach
son, hé thong ATGT dén viéc luu théng
VAo, ra cac nut giao, nhap lan, chuyén
lan... déu rat khac so véi trén qudc
16, tinh 16 thuong di. Pang lo, khi luu
théng trén tuyén Cam LO - La Son -
Hoa Lién, tinh trang ngudi diéu khién
6 t6 khéng tuan thu theo bién chi dan,
chay qua téc do cho phép, chay lan lan,
vugt au... dién ra phé bién, taing nguy
co xay ra TNGT’, anh Viét chia sé.

NGi lo sg cta anh Viét clng la
tam ly chung cda nhiéu ngudi khi lai
xe luu théng trén tuyén cao téc 2 lan
xe Cam L6 - La Son - Hoa Lién. Pién
hinh nhu vu TNGT xay ra trén cao téc
Cam Lo - La San thudc dia phan gilra
xa Phong My va Phong Xuan (huyén
Phong Dién, tinh Thira Thién - Hué)
vao ngay 18/2/2024 khién 3 ngudi
di trén 6 t6 7 chd BKS 36A-485.67 tl
vong. Hién ca quan chiic nang dang
ti€p tuc diéu tra, lam ré nguyén nhan
vu TNGT. Tuy nhién, theo Cuc CSGT
(B6 CoéNng an), nguyén nhan ban dau
dugc xac dinh la do tai xé€ 6 t6 7 chd
vugt bén phai rodi tat sang trai va vao
xe dau kéo, gay ra tai nan.Bang chay,
tai x€ 6 t6 7 chd la ngudi sinh séng va
lam viéc & dia ban Tay Nguyén, chua
c6 kinh nghiém lai xe trén cao téc.

Thudng xuyén luu thong trén cao
téc Phan Thiét - Dau Gidy va Vinh Hao
- Phan Thiét, anh Huynh Xuan Thién
(45 tudi, ngu tai TP. H6 Chi Minh) chia
sé: “Cao téc dai gan 200 km nén lan
nao di cing phai mang theo d6 &n

trén xe, diing an & dai khan cap cling
thdy mat an toan ma vta di viia an
uéng lai cang mat an toan hon”.

Trung td Hoang Xuan An, Doi
trudng oI Tuan tra kiém soét giao
théng dudng b cao t6c s6 6, Phong
8 (Cuc CSGT, Bo6 Coéng an) cho biét,
tuyén cao t6c Vinh Hao - Phan Thiét
c6 dai ding khan cap qua nho, khi xe
container gap su c6 diing vao lan sé bi
16 ra phan dudng cuia xe chay gay nguy
hiém cho phuong tién luu thong. “Hau
nhu cac vy tai nan xay ra trén tuyén cao
toc la do tai x€ budn ngul va khong git
khoang cach an toan. Chuing téi khuyén
cao tai x€ phai gilrkhoang cach an toan
khi diéu khién phuong tién tham gia
giao théng trén tuyén cao toc, khong
st dung rugu, bia, chat kich thich, chay
dung t6c¢ do va khdng vuot du... Doanh
nghiép da tring thau can sém trién khai
dau tu xay dung tram diing nghi dé lai
xe 6 dia diém dimng phuong tién khi co
dau hiéu budn ngt’, Trung ta An chia sé.

VGi tuyén cao t6c TP. H6 Chi
Minh - Trung Luong, sau 14 nam dua
vao khai thac, tinh trang dang bdo
dong hién nay la nhiing ngay cao
diém tuyén c6 han 53.000 lugt xe luu
thong. Lugng xe dong nén nhiéu lai
xe diéu khién phuaong tién bat chap,
theo kiéu“dién vao cho tréng’, ké ca &
lan dimg khan cdp. Biéu nay dan dén
tinh trang I6n x4n, un U cuc bo, va
cham va TNGT lién hoan khién ngudi
dan v6 cuing buc xdc.

Vi tuyén cao toc Phap Van - Cao
B6 - Mai Son - QL45, mét s6 doan
tuyén chua c6 lan ding khan cap,
hién Do6i CSGT Pudng cao toc s6 3
(Cuc CSGT, B6 Cong an) bé tri 3 xe mé
to tuan tra (@dm bao tinh co déng) dé
san sang xU ly cac trudng hgp gap su
6 trén tuyén c6 thé dan dén va cham,
un tac; dong thoi kién nghi don vi
quan ly tuyén cao t6c va dia phuong
bé tri 13p dat hé théng camera tai
mot s6 vi tri cau vuat, I6i giao cat noi
¢6 tinh trang nguai dan pha rao vao
cao t6c nhan hang, dén xe khach...
dé phat “ngudi”. Ngoai ra, luc luong
chiic nang cing dé nghi Ban QLDA
Thang Long cat cr cac nhan vién truc
24/24h tai cac nat giao vao, ra cao toc
dé hudng dan giao thoéng va chi dan
cho cac phuong tién moé t6, xe gan
may khéng di vao dudng cao t6c O

9
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THUC TRANG DUONG CAO TOC VIET NAM:
HA TANG HIEN DAI, LUU THONG CHUA VAN MINH, VI SAO?

Cac du an du’dng cao té¢c dudc dua vao khai thac, su dung thoi glon qua da va dang
phat huy hiéu qua to I8n, thic day phat irlen kinh & - xa h0| va két néi ving. Tuy nhién,
trong qua trinh khai thac phai sinh mot so bat cap chu yéu do mot bé phan Iai xe tham
gia glao ihong y thitc chdp hanh phap luat va qui tdc giao fhong chua cao, theo théi
quen ci tiém an nguy co TNGT, Un tdc, doi héi phadi cé co ché, ché tai xd ly, khéc phuc
dé hinh thanh hé théng giao théng méi hién dai, vén minh va an toan.

Lam gi dé c6 mang lrdi cao toc
hien dai, an toan?

25 NHOM PV
[

Cung véi né luc xay
dung truc cao t6c Bac
- Nam hién dai nhém
phat trién kinh 1& - xa
hdi, mét trong nhu’ng
yéu cau dat ra Ia phai
lam gi dé viéc luu
thong dudc an toan,
thuan Igi va van minh.

GIAI QUYET NHUNG BAT CAP

Theo Nghi quyét Pai hoi XIll cda
Pang, muc tiéu phan dau dén nam
2025 ca nudc sé cé khoang 3.000 km
dudng bo cao téc va hoan thanh tuyén
dudng bo cao téc Bac- Nam phiaDéng;
phan dau dén nam 2030 ca nudc sé co
khoang 5.000 km dudng bo cao téc.
Tinh dén thai diém hién tai, ching ta
da c6 trén 2.000 km dudng cao toc dua
vao khai thac. Nhiing dia phuong c6
dudng cao téc di qua da “thay da, di
thit"nhdg viéc di lai thuan tién, thai gian
di chuyén rat ngan.

Ong Tran Quang Thanh, Gidm d6c
Khu Quan ly Budng bé Il (Cuc Budng
b6 Viét Nam) cho biét, dé€ giai quyét vé
t6 chuc giao théng trén tuyén Cam LO
- La Son, Khu da phai hgp véi chir dau
tu (Ban QLDA DBudng H6 Chi Minh) va
Cuc CSGT (C08) (Bo6 CoNng an), cac ban,
nganh, dia phuong hai tinh Quang Tri
va Thira Thién - Hué thanh 1ap cac doan
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DGi CSGT Pudng bé cao téc s6 3 (Cuc CSGT, B Céng an) dan decal phan quang,
gitip cdnh bdo cho cac xe khi luu théng trén cao téc

kiém tra hién trudng, dé xuét cac giai
phap t6 chic giao théng nham nang
cao hiéu qua khai thac, dam bao ATGT
cho cac phuong tién luu thong trén
tuyén. Dén nay, trén co sd'y kién clia cac

doan kiém tra lién nganh, chu dau tu
da chi dao don vi tu van thiét ké va cac
dan vi lién quan trién khai diéu chinh,
b6 sung hé théng bao hiéu dudng bo
dé tang cudng canh bao, chi dan cho
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ngudi va cac phuong tién luu thong
trén tuyén.

Trao d6i vdi Tap chi GTVT, 6ng
Nguyén Van Quyén, Chua tich Hiép
hoi Van tai 6 té Viét Nam cho rang,
VGi viéc thong xe nhiéu tuyén cao téc
nhu hién nay da gop phan kéo giam
chi phi van tai, nang cao nang luc
canh tranh gilta cdc doanh nghiép,
thuc day kinh té phat trién. Tuy nhién,
can khac phuc nhiing bat cap vé ha
tang va t6 chiic giao théng nhu Chinh
phd sém bo tri vén dé mé rong cac
doan cao toc hai lan. Khi lam dugc
diéu nay sé cé mot hé thong dudng
cao téc dong bo, gidm thiéu toi da
quy dinh ¢ nhiéu t6c do trén mot
truc cao t6c. Dac biét, khi Luat Dudng
b6 vira dugc Qudc héi thong qua quy
dinh ré vé xay dung dudng cao toc
vGi day dl cac cong trinh di kém nhu
tram ding nghi, hé théng ITS, cong
tac ctiu ho, ctiu nan trén cao toc.

Doéng quan diém, TS. Khuang Kim
Tao, nguyén Phé Chanh Van phong
Uy ban ATGT Quéc gia cho réng, véi
chu truong dau tu cao téc ma ching
ta dang thuc hién trong béi canh vén
dau tu con eo hep, van dan xen cao
téc hailan & nhiing doan tuyén co luu
lugng it dan dén xay ra nhiing bat cap
vé t6 chiic giao thong cling nhu ATGT.
Ngoai viéc ddy manh dau tu mé rong
cac doan tuyén con ton tai vé ha tang
nhu trén con doi héi ngudi tham gia
giao thong can nam chac Luat Giao
thong dudng bo, cac quy tac giao
thong, dac biét la viéc luu thong trén
cao téc. Bén canh dé, chuong trinh
dao tao can bé sung thuc hanh trén
cao t6c va nhiing van dé xt ly su cé
déi vdi lai xe khi luu théng trén “dia
hinh dic biét” nay.

XAY DUNG VAN HOA LUU
THONG TREN CAO TOC

Lai xe H6 Minh Giang, Céng ty
Van tai Ba phuong thic Viét Phuong
cho biét thuc té hién nay nhiéu lai
xe méi lan dau luu théng trén cao
téc. T6c do t6i da cho phép khi luu
théng trén cao téc lén t6i 120 km/h
hoac 100 km/h nhung nhiéu lai xe 6
td con chay véi toc dé 80 km/h hoac
90 km/h; xe phia sau xin vugt, bam
c0i, nhdy dén pha nhung céc lai xe
di phia truéc khéng di vao lan trong,

gay kho chiu cho ngudi tham gia
giao thong.

“Cé trudng hogp lai xe buén ngu
(diéu khién xe loang choang) nhung
cling khong biét phai tap xe vao lan
khan cap ma van tiép tuc luu thong
lam tang nguy co gay TNGT cho chinh
minh va nhiing ngudi khac, phuaong
tién khac’, anh Giang chia sé.

Mét vi du dién hinh cho su thiéu
y thiic va hi€u biét phap luat khi luu
thong trén cao t6c la khoang 9h ngay
11/7, 6 t6 16 ché chd 11 ngudi chay
trén cao t6c Ha Néi - Hai Phong, khi
tGi thi trdn Gia Loc (huyén Gia Loc,
tinh Hai Duong), xe nay dam vao dudi
xe ban tai chd 3 ngudi va dung lai &
lan 120 km/h, sat dai phan cach gida.
Thay vi dat canh bao cho cac phuong
tién khac réi di chuyén vao lan khan
cap va chd cg quan chiic ndng diéu
tra, giai quyét thi tai xé 6 t6 16 chd
Quach Van Lam (35 tudi, trd tai tinh
Hoa Binh) va 2 nguai di trén xe ban
tai 13 anh Trinh Tuan Anh (34 tudi, tra
tai tinh Thanh Hoa) va Lé Ngoc Hung
(36 tudi, trd tai tinh Nghé An) xuéng
dudng tranh cai vé su 6. Bung luc
do, tai x& Tran Ngoc Thé (28 tudi, trd
tai tinh Thai Binh) lai xe 6 t6 7 ché
BKS 30K-757.00 lao t&i dam trdng 3
ngudi ndi trén. Xe 7 chd con dam vao
hong 6 t6 16 ché réi xoay ngang gilia
dudng. Tai x€ va ngudi di cuing mac
ket trén xe. Hau qua, tai x&€ Lam va
anh Tuan Anh t& vong tai ché, hon 10
ngudi khac trén 3 xe bi thuong. Thai
diém xay ra tai nan, mat dudng kho,
bién bao, hd lan day di; tai xé xe ban
tai khong vi pham néng dé cén; ca 3
phuong tién con han kiém dinh.

Pugc biét, cao téc Ha Noi - Hai
Phong dai 105 km, mdt dudng réng
tur 32,5 dén 35 m véi 6 lan xe chay, 2
lan ditng khan cap. Phucng tién dugc
chay t6i da 120 km/h, t6i thi€éu 60
km/h. Day la mét trong nhiing tuyén
cao toc hién dai va dep nhatViét Nam.

Thugng ta Nguyén Manh Thang,
Doi trudng Doi Tuan tra dudng bod
cao t6c s6 3, Cuc CSGT (Bo Cong an)
cho biét, hién nay mot s6 lai xe luu
thong trén cao t6c khong cé ky nang
dé phong, chéng tai nan va lai xe
rat du, khéng tuan tha quy dinh lan
duong, toc do, di trén cao téc cit nhu
di & duong qué...

Néu dan ching, Thugng ta Thang
chia sé, mai day, tir hé thong giam sat
phat hién mét trudng hop tai xé€ diing
xe gilia cao t8¢ dé... di vé sinh. Hanh
vi nay tudng la binh thudng nhung
rat nguy hiém cho ban than lai xe va
nhiéu phuong tién khac dang tham
gia giao théng véi téc do 80 - 120
km/h. Vi vay, can c6 quy dinh cu thé
trong dao tao lai xe vé van héa lai xe
trén cao t6c nhu: Ra, vao tuyén cao
téc nhu thé nao, di chuyén trén cao
t6c, gdp su 6 thi xt ly ra sao?... Qua
thong ké, da s6 nhiing vu tai nan dac
biét nghiém trong la do d6 xe trén
cao téc va lai xe khéng dugc trang
bi kién thuic, ky nang dé dam bao an
toan khi luu thong trén cao téc.

Clng theo Thugng ta Thang, phai
c6 phuong an mang tinh chat téng
thé, tir g6c¢ thay vi xtt ly phan ngon.
Hién nay, luc lugng CSGT thudng
xuyén tuan luu dé nhic nhd, canh
bdo hoac x( ly nhiing trudng hgp dé
xe trén cao to¢, chay qua téc do, don,
trd khach tuy tién.

Theo Tién si tdm ly Pham Huong
Tra, van héa giao thong hinh thanh
tu thoi quen, chung ta qua quen véi
“phé nho, ngdé nhd’, dudng lang, ngd
xém... Do do, ké cé khi hé théng cao
téc G Viét Nam hinh thanh hon 10
nam nay, phuong tién hién dai hon
nhung khi tham gia giao thong, nhiéu
ngudi van gilt thdi quen, cach ting xu
cq, tuy tién, tu dé lam tang nguy co
mat ATGT. Do d6, dé€ hinh thanh van
hoéa giao thong, dac biét la van hdéa
giao thoéng trén cao téc can co thai
gian dé ngudi tham gia giao théng
nhan thdc va chuyén bién thanh
hanh déng, thanh thoi quen.

Cling theo Tién si Pham Huong Tra,
viéc hinh thanh van héa giao thdng doi
hoi co quan quan ly can ting cudng
tuyén truyén, phd bién phap luat, béi
dudng ky nang lai xe dén ngudi tham
gia giao thong; tang cudng giam sat
thuc thi phap luat, itng dung khoa
hoc cong nghé trong giam sét, xu ly
nghiém minh, tao diém nhan... C6 nhu
vay, ngoai kién thic ngusi tham gia
giao thong tiép thu dugc ti co sé dao
tao, kién thuic thuc té€ va tinh nghiém
minh cta phap luat sé sém hinh thanh
vdn héa giao théng ndi chung va giao
théng trén cao toc néiriéng A

11



AN TOAN GIAO THONG =525 -

Thay gi khi CSGT kigm tra
giay to 1ai xe qua UNelD?

CSGT Ha Néi kiém tra nguoi diéu khién phuong tién qua VNelD

&5 VAN HUE

Sau 1 tuan (ti ngay 1 -7/7/2024) thuc hlen Thong tu sé
28/2024/TT-BCA, luc Ierng CSGT toan quéc dcl kiém tra glay
16 26.961 lai xe trén Gng dung dinh danh quéc gla (VNelD);
I1ap bién ban 6.892 truéng hop; tam gi 2. 000 glay phép lai xe
(GPLX), dang ky xe; tudc 499 GPLX. BuSc dau, tac vu trén moi
trudng dién ti cua CSGT déu suén sé, tién Igi cho tai xé.

LAl XE HAO HUNG KHI CSGT
KIEM TRA QUA VNEID

Ghi nhan cta PV Tap chi GTVT,
qua trinh CSGT kiém tra gidy t& lién
quan théng qua VNelD, nhiéu lai xe té
ra hao hung vi khéng phai mang theo
nhiéu loai gidy t& ban cing.

Chiéu 5/7, t6 cong tac cha Doi
Tuan tra ki€ém soat giao thong dudng
bd cao toc s6 3 (Do 3, Cuc CSGT, B
Céng an) thuc hién kiém soat phuong
tién tai khu vuc tram thu phi Cao Bo,
qua dia ban huyén Y Yén, tinh Nam
Dinh, tap trung xt ly cac hanh vi gay

12 1 DAY MANH NG DUNG KHCN DAM BAO ATGT

nguy co cao dan dén TNGT, vi pham
clia xe khach...

Khi t8 cong tac duing xe khach
BKS 36B-324.xx, théng bao kiém
tra cac gidy td lién quan théng qua
VNelD, tai x& Tran Van H. (SN 1979,
qué Thanh Héa) nhanh chong mé
dién thoai va xuat trinh cac loai
gidy to da dugc tich hop lén Gng
dung VNelD. “Tich hgp gidy t& Ién
VNelD gitp han ché viéc mat mat,
hu héng khi phai mang theo nhiéu
ban clng. Viéc tam gilt bang lai
theo phuaong thiic méi cling nhanh

chéng va thuan tién. Téi da y thuc
dugc hanh vi cia minh va rat kinh
nghiém khéng tai pham”, tai x& H.
noi sau khi CSGT théng bédo anh vi
pham dé hang hoa trong khoang
ch& hanh khach va sé bi tam gi(r
GPLX 10 ngay.

Clng trong chiéu 5/7, trén tuyén
QL1A qua dia ban tinh Ninh Binh, t§
cong tac thudc Tram CSGT Tam Diép
(Phong CSGT Cong an tinh Ninh Binh)
dung kiém tra 6 t6 luu thong hudng
Ninh Binh - Thanh Hdéa va ra hiéu
[énh ding 6 t6 BKS 35A-386.xx do
anh Nguyén Cong H. (SN 1977, huyén
Nho Quan, tinh Ninh Binh) diéu khién.
T6 cong tac théng bao kiém tra gidy
td qua VNelD, anh H. nhanh chéng
ma& dién thoai dé CSGT kiém tra cac
loai gidy t& lién quan dén ngudi diéu
khién va phuong tién. Chi trong it
phut, CSGT nai l&i cdm an, déng thoi
mai tai xé H. tiép tuc 16 trinh.

Theo chi huy Tram CSGT Tam
Diép, trong 1 tuan trién khai kiém tra
gidy t& lién quan thong qua VNelD,
don vi da lap bién ban gan 10 truong
hop vi pham.

Tai Ha Noi, Trung ta Bang Hong
Giang, Doéi truéng Boi CSGT Pudng
b6 s6 3 (Phong CSGT Cong an TP. Ha
Noi) cho biét, dé chudn bi cho viéc
trién khai Thong tu sé 28, don vi da
t6 chic phé bién quy trinh kiém tra,
kiém soat va hudng dan viéc xu ly,
tam gilr, tudc gidy to trén Ung dung
VNelD, quan triét dén 100% can bo
chién sy trong don vi. Trong nhiing
ngay dau trién khai, can bd chién sy
sé tang cudng huéng dan ngudi dan
tich hop cac gidy t& trén (ng dung
VNelD va céach xuat trinh céc gidy to
lién quan khi dugc yéu cau kiém tra.
Bén canh cac truong hop da tich hgp
thong tin gidy td 1én tng dung VNelD
theo quy dinh thi van con rat nhiéu
ngudi dan chua thuc hién. Trong
nhiing ngay dau trién khai, can bo
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chién sy CSGT sé tang cudng hudng
dan ngudi dan tich hgp va cach xuat
trinh cac gidy t& lién quan khi dugc
yéu cau kiém tra.

KIEM TRA NHANH GON, GIAM
CHI PHI

Ngay 29/6, B6 Céng an ban hanh
Théng tu s& 28/2024/TT-BCA stia ddi,
b6 sung mét s6 diéu clia Thong tu 32
quy dinh nhiém vy, quyén han, hinh
thic, ndi dung va quy trinh tuan tra,
kiém soat, x{ ly vi pham hanh chinh
vé giao thong dudng bo cia CSGT
va Thong tu 24 quy dinh vé cép, thu
hoi dang ky, bién s6 xe co gidi. Dang
chay, thong tu méi nay da stra déi, bd
sung diém a khoan 2 Diéu 12 vé viéc
kiém soét cac gidy td co lién quan dén
ngudi va phuong tién giao théng.

Cu thé, céac loai gidy td gém:
GPLX; chiing chi béi dudng kién thuc
phap luat vé giao théng dudng bo,
bdng, ching chi diéu khién xe may
chuyén dung; gidy dang ky xe hoac
ban sao ching thuc gidy dang ky
xe kém ban géc gidy bién nhan cla
t6 chuc tin dung con hiéu luc (trong
thai gian t6 chuc tin dung gilt ban
chinh giday dang ky xe); gidy ching
nhan kiém dinh, tem kiém dinh an
toan ky thuat va bdo vé moi truong;
gidy xac nhan thoi han hiéu lyc clia
gidy chiing nhan kiém dinh va tem
kiém dinh (d6i véi loai phuong tién
giao théng c6 quy dinh phai kiém
dinh); gidy chiing nhan bao hiém bt
budc trach nhiém dan su clia chl xe
ca giéi...

Khi théng tin cla cac gidy to da
dugc tich hgp, cap nhat trong can
cudc dién tu, tai khoan dinh danh
dién tu trén Ung dung dinh danh
quéc gia (VNelD) trong co s& dir liéu
do BY Céng an quan ly thi thuc hién
viéc kiém tra, kiém soat théng qua
thong tin trong can cudc dién tu, tai
khodn dinh danh dién t trén tng
dung dinh danh quéc gia (VNelD),
cd s& dt liéu. Viéc kiém tra thong tin
cla gidy t& trong cdn cudc dién tu,
tai khoan dinh danh dién t{ trén Ung
dung dinh danh quéc gia (VNelD), co
s& dir liéu c6 gia tri nhu kiém tra truc
tiép gidy to do.

Théng tu 28 clng stia déi, b6
sung khoan 3 Diéu 18 vé viéc théng

Ny
) ALY

T6'7tua*n tra kiém sodt giao théng Tram CSGT Tam Diép, tinh Ninh Binh
kiém tra nguoi diéu khién phuong tién qua VNelD

Theo Théng tu 28 clia Bd Cong an, tirngay 1/7/2024, ngudi dan co thé
xudt trinh GPLX, déng ky xe... qua ing dung VNelD. Khi phat hién ngudi
1ai xe vi pham, néu I6i phai tam gilr GPLX, CSGT sé lap bién ban x{ phat vi
pham hanh chinh, tam giir gidy t& theo quy dinh. Néu xuat trinh gidy to
dién tdr, CSGT sé kiém tra bang cach nhap s6 GPLX vao trang web tra cuu.
Sau dé, trén iing dung clia ngudi vi pham sé hién dong chii“tam gilr gidy
phép lai xe trén moi trudng dién ta” cung thai gian tam gid.

bao cho ngudi diéu khién phucng
tién giao thong, nhiing ngudi trén
phuong tién giao thong biét ly do
kiém soat; dé nghi ngudi diéu khién
phuong tién giao théng xuat trinh
cac gidy t& lién quan dé kiém soat.

Cu thé, trudng hop ngudi diéu
khién phuong tién, chd phuong tién
xudt trinh thong tin cla cac gidy to
da dugc tich hgp, cap nhat trong
can cudc dién tl, tai khoan dinh
danh dién t trén Ung dung dinh
danh quéc gia (VNelD), trong co s&
dir liéu do B6 Cong an quan ly thi
thuc hién viéc kiém tra, kiém soat
thong qua thong tin trong can cudc
dién tu, tai khoan dinh danh dién tl
trén Gng dung dinh danh quéc gia,
co s& d liéu.

Thugng ta Nguyén Manh Thang,
DPoi trudng Doi Tuan tra kiém soat
giao théng dudng bd cao toc s6 3
(D6i 3) cho biét, nguadi dan tich hop
cac loai gidy to lién quan trén VNelD
giup giam chi phi so véi viéc xu ly,
giai quyét vi pham bang gidy td vat

ly. Nguyén nhan la ngugi vi pham chi
can st dung dién thoai c6 cai tng
dung VNelD da tich hgp gidy to trén
moi trudng dién t, khong can phai
di lai d€ giai quyét nhu trudc.

Trudng hgp tai x€ da bi tusc/tam
gilr gidy t& trén moi trudng dién tu
ma tiép tuc vi pham & mét dia diém
khac, luc lugng chuc niang sé kiém
tra trén hé thong co s& di liéu, ti do
phat hién ra tinh trang cua gidy to dé
(da bi xtr ly & dau, cé dang bi tudc/
tam gi{r hay khéng). Nhirng ndi dung
nay déu dugc thé hién trén tai khoan
VNelD clia nguai do.

Ngoai ra, viec nép phat cling dién
ra trén moi trudng dién tu, rat thuan
lgi cho ngudi dan. Péi v6i co quan
quan ly nha nudc, quy dinh néu trén
trong Thong tu 28 gitip han ché dugc
tinh trang ngudi vi pham si dung
bang lai xe, gidy dang ky xe gia khi
xudt trinh, ddng thai gidp tang cudng
cdng tac quan ly vé mat Nha nudc,
phuc vu cho qua trinh chuyén déi s6
quéc gia O

DAY MANH NG DUNG KHCN DAM BAO ATGT | 13
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QUANG NINH

Chu dong phat hien,
Xir Ij som cac vi tri tiem an TNGT

25 HONG XIEM

Trong 6 thang cudi nam
2024, Ban ATGT, S GTVT
tinh Quang Ninh va céac
dia phuong trong tinh
sé tap trung céng tac
quan ly ha tang giao
théng nham duy tri chét
luong dudng va phat
hién, x& ly sém cac vi tri
bdt cap, tiém an TNGT.
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CHU DONG XU LY BAT CAP HA
TANG GIAO THONG THEO PHAN
CAp

Ban ATGT tinh Quang Ninh cho
biét, trong 6 thang dau nam 2024,
S& GTVT tinh Quang Ninh chi dao,
dén doc cac don vi quan ly dudng bo,
dudng thay thuc hién céng tac quan
ly, bdo dudng thuang xuyén, dac biét
trong dot cao diém dé phuc vu nhu
cau di lai cla nhan dan va bao dam
ATGT trong dip nghi tét, l1&. Bén canh
do, S& GTVT va lién nganh, chinh
quyén cac dia phuong trong tinh
quan tam, chu trong chi dao céng tac

Luc luong chiic ndng tinh Quéng Ninh kiém tra viéc chap hanh quy dinh ché hang héa cia phuong tién van tai 6 t6

XU ly “diém den’, vi tri bat cap hodc
diém tiém an TNGT.

Cu thé, lién nganh S& GTVT, Ban
ATGT tinh, Céng an tinh va UBND
céac dia phuong da té chuic kiém tra
hién trudng dé théng nhat gii phap,
thdm quyén gidi quyét va dé xuat
tham muu UBND tinh tdng cudng
bién phap dam ATGT trén cac tuyén
dudng bo nhu cao t6c Ha Long -
Méng  Cai, QL18, DT331, DT338,
dudng Tran Quéc Nghién, dudng
ven bién Ha Long - CAm Pha. Hién
tai, S& GTVT dang chuén bi thi cong
cong trinh x ly diém tiém &n TNGT



M6t ndt giao trén QL 18 thuéc dia phan tinh Quang Ninh

doan Km30+650 - Km30+970 va
Km34+050 - Km34+300 trén DT326;
bdo cdo Cuc Dudng bd Viét Nam
xem xét dau tu, x ly 3 vi tri “diém
den” tai Km199+750 - Km199+200,
Km200+800 - Km201+600,
Km203+800 - Km204+00 trén tuyén
QL18 trong ké hoach bao tri dusng
b6 nam 2025.

Vé phia cac dia phuong, TP. Uong
Bi da chi dao cac don vi kiém tra, ra
soat, thay thé, b6 sung bién bao giao
thong; slfa chira, bu va 6 ga doan
dudng noi thi, thay thé tdm dan, via
hé da xuéng cap, hu hong lam anh
hudng dén ATGT; phat quang cay cdi,
thao d& bién quang cao khong dung
quy dinh tai cac vi tri giao cat tiém
an nguy c6 TNGT; di chuyén cot dién
hién trang nam duéi long dudng trén
cac tuyén phd gitp gidm thiéu nguy
cd gay mat ATGT, my quan do thi.

TP. Ha Long da trién khai khac
phuc cac bat cap vé giao théng tai
nga ba khu vuc nut giao céng trudng
Lé Thanh Tong, nga tu V6 Nguyén
Giap, Phan Dang Luu, mét s6 diém
bat cap trén dudng bao bién Tran
Quéc Nghién, dudng Tran Hung Dao,
Tran Phu, dudng Nguyén Van Cu
(QL18) bang cac tam thép di dong
c6 gan mii tén chi hudng; 1ap dat
dao dan hudng khu vuc nga ba Hung
Thang; 13p dat bién bao, san g& gidm
téc cac dudng nhanh dau néi véi
QL279, cdm bién cdm dimng, dé trén
tuyén QL18 doan dudng Nguyén Van

CU tur cdu Kénh Liém dén cau Trang;
dong dai phan cach gitia 16i [én du an
dé6i ngan hang.

TP. Cdm Pha hoan thién tuyén
dudng gom doc QL18 t&r C&m Poéng
dén C&m Phd, cai tao m& réng dudng
Nguyén Véan Tr6i kéo dai, cai tao ma
rdng nut giao Bai TU Long, cai tao mé
réng dudng Viing Puc; b sung, [dp mdi
gan 110 bién bao hiéu cac loai trén cac
tuyén dudng do thi, dudng bao bién
va dudng trong khu dan cu. Huyén Hai
Ha diéu chinh, b6 sung bién bao giao
théng doan dudng déi qua trung tam
thi tran tU Km252+050 - Km253+400
(thdo d& bién han ché tai trong va bién
bao t6c d6 t6i da cho phép).

GIAM PAU NOI TRUC TIEP TU
TRUONG HOC RA QUOC LO

SG& GTVT tinh Quang Ninh cho
biét, thuc hién theo cac van ban chi
dao, hudng dan cta B6 GTVT, Cuc
Puong bo Viét Nam va cia UBND tinh
Quang Ninh, tir dau nam 2024 dén
nay, S& da chi dao luc lugng Thanh
tra giao thong thudng xuyén kiém
tra hoat dong van tai khach dudng
b6, nhat la xt ly tinh trang “xe du, bén
cbc’, xe tra hinh tuyén c6 dinh. Qua
do, da xt ly 35 trudng hop, phat tién
163 triéu dong, tudc 3 gidy phép lai
xe; xU ly 23 trudng hop vi pham diéu
kién kinh doanh hoat déng van tai (7
don vi, 16 lai xe) véi s6 tién 123 triéu
déng, tudc 11 phu hiéu xe kinh doanh
van tai va 5 gidy phép lai xe. Trung

ss 7202745 AN TOAN GIAQ THONG

tam Sat hach l3i xe va Gidm sat giao
thoéng Quang Ninh duy tri thudng
xuyén quan ly hoat doéng cac phuong
tién kinh doanh van tai théng qua
thiét bi giam sat hanh trinh. K&t qua, 6
thang dau nam 2024 da kiém tra, bao
cao S& GTVT xd ly, thu héi 137 phu
hiéu thudc 90 don vi van tai vi pham
vé téc do.

Tinh chung toan tinh, trong 6
thang dau nam 2024, cac luc lugng
chiic ndng cua tinh da xu ly 50.534
trudng hgp, phat tién 131,7 ty déng
(trong d6, dudng bd 50.012 truong
hop, phat 128,81 ty dong; dudng
thay 522 trudng hgp, phat hon 2,98
ty déng; dudng sat khéng cé vi
pham); tam gilr 12.342 phuong tién;
tudc 10.205 gidy phép lai xe.

Cling theo Ban ATGT tinh Quéng
Ninh, trong 6 thang cuéi nam 2024,
mot trong nhlng gidi phap trong
tam cua dia phuong la chd dong phat
hién, x{r ly s6m céc vi tri phat sinh bat
cap vé ha tang giao théong dé nang
cao diéu kién ATGT cla cac tuyén
dudng dang khai thac. Cu thé, trén
cac tuyén quoc 16, tinh 16, S& GTVT
tiép tuc ra soat stia chira cong trinh
nén, mat dudng khi c6 dau hiéu hu
hoéng, xuéng cap; ra soat “diém den’,
diém bat cap trén tuyén dudng dé
béo cdo co quan cé thdm quyén cho
cht truong xt ly; chi dao cac don vi
lién quan chu déng tang cudng cac
gidi phap dam bao ATGT, t6 chic lai
cac diém bat hop ly, tiém an nguy co
mat ATGT.

“Riéng d6i vai cac trudng hoc
ddu néi vao cac tuyén duong do S&
quan ly nghién ctu gia ¢6 1€ tai cac
khu vuc trudng hoc s&f dung cho viéc
dung, d6 xe dua dén hoc sinh (ngam
héa céng, rdanh doc khu vuc trudng
hoc). Vé lau dai, néu du diéu kién diéu
chinh vi tri c6ng trudng hoc khéng
dau noi truc ti€ép ra quéc 16 ma dau
vao dudng nhanh, dudng gom’, Ban
ATGT tinh Quang Ninh cho biét.

Cung véi do, UBND céac dia
phuong trong tinh thudng xuyén ra
soat hién trang két cdu ha tang giao
thong dia phuong, b6 tri kinh phi tap
trung dau tu stta chra hu hong céng
trinh, b6 sung hé théng ATGT, céng
trinh phong ho, xi ly cac bat cap
trong t6 chuc giao théng O
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Trudng Dai hoc Giao théng van tai

GIAI PHAP CONG NGHE
HIEU QUA CAO VE KINH TE VA
MOITRUONG

Ngay 27/7/2023, phat biéu tai
tru s& Lién hgp quéc (New York, M),
Téng Thu ky Lién hgp qudc Antonio
Guterres da nhan manh: “Trai dat da
chuyén tu giai doan dm [én sang ky
nguyén nung ndng toan cau”. D€ dat
dugc muc tiéu giam téc d6 “nung
néng toan cau” ma 6ng Guterres canh
bao, méi quéc gia can hoach dinh
nghiém tuc 16 trinh gidm phat thai khi
gdy hiéu ting nha kinh [11. Diéu nay di
kém vdi viéc gidm thiéu tiéu thu nang
lugng dau vao doi véi moi day chuyén
san xuat. Moi qudc gia can xem xét lai
cac chu trinh cdng nghiép da va dang
ap dung dé c6 nhiing cai tién nham
gidm thiéu phat thai carbon. Héi nghi
cac Bén tham gia Cong udc Khung
cta Lién hgp qudc vé Bién déi khi hau
(COP) trong nhiing ky hop thudng
nién gan day da thuc ddy cac quéc
gia c6 gidi phap dong bo dé cat gidm
tiéu thu nang lugng hoa thach, giam
phat thai khi gay hiéu ing nha kinh.
Pac biét, COP26 da nhan dugc su cam
két clia cac qudéc gia tham gia vé 16
trinh dat muic trung hoa carbon (net
zero Carbon) vao ndm 2050. Tai Hoi
nghi COP26, Viét Nam cam két manh
mé vai cdng dong qudc té vé viéc dat
muic phat thai rong bang “0” vao nam
2050. Ngay sau COP26, Viét Nam da
khan truong cu thé hda, bat tay thuc
hién ngay nhiing cam két ctia minh
truéc cong déng quéc té.

Xay dung két cau ha tang co thé
chiém tGi 11% lugng phét thai, trong
dé xay dung mat dudng giao théng
bang vat liéu asphalt dugc coi la mot
linh vuc c6 muc phat thai carbon cao.

16

Dé dat dugc moét nganh cong nghiép
asphalt c6 phat thai rong CO, bang
0, can hiéu dugc cac nguyén nhan
chinh gay ra lugng khi thai trong qua
trinh san xuat, thi cong va khai thac
mat duong asphalt, dong thoi tim
cach gidm thiéu ching. Cac chién
lugc ban dau sé bao gém giam dang
ké nang lugng st dung dé san xuat
hén hgp asphalt, tai st dung lai vat
liéu cao béc mat dudng bé tong
asphalt ci RAP (Reclaimed Asphalt
Pavement), s dung t6t hon cac
nguén cét liéu san cé tai dia phuong
va thiét k&, thi cong mat duong co
tudi tho cao hon.

Viét Nam dang trong 10 trinh
phat trién ha tang giao théng, nhat la
giao théng dudng b6, dé timg budc
thuc hién thanh cong tién trinh cong
nghiép héa, hién dai hda. Mat duong
bé tong asphalt sé tiép tuc déng mot
vai tr0 quan trong trong viéc xay
dung mang ludi giao théng. Nhu vay,
giam phat thai tr nganh céng nghiép
asphalt trong xay dung duong bo la
gop phan vao téng thé 16 trinh giam
phat thai quéc gia. Tai ché vat liéu
I6p mat bé tong asphalt ci (RAP -
Reclaimed Asphalt Pavement) la mét
trong nhing gidi phap cong nghé
dem lai hiéu qua vé kinh té€ va moi
truong trong xay dung mat dudng.
Tai ché RAP dang ngay cang dugc s
dung nhiéu hon vi nhiing uu diém
sau: Giam chi phi xay dung, bao ton
c6t liéu va chat két dinh, bao tén hinh
dang mat dudng hién cé, bao vé moi
trudng, bao tén nang luong. Theo
Hiép hoi Tai ché mat dudng asphalt
My (ARRA), hién nay cé 4 phuong
phép tai ché chinh dugc st dung phé
bién nhat 1a tai ché néng tai tram

tron, tai ché néng tai ché, tai ché
ngudi tai chd va tai ché ngudi tai tram
tron. Viéc lua chon cong nghé tai ché
nao phu thuéc vao muc do hu héng
mat dudng, su san co cla thiét bi can
thiét, su san ¢6 chia nha thau cé kinh
nghiém, chi phi ban dau, tac déng
cla viéc thi cong dén giao thong va
chi phi bao tri dai han.

Tai ché ngudi vat liéu RAP la mét
gidi phap céong nghé dem lai hiéu
qua cao Vvé kinh té va méi trudng do
khéng phai gia nhiét vat liéu cao boc
mat dudng bé tdng asphalt ci RAP
trong qua trinh san xuat. Cac nghién
clu thyc nghiém hién trudng da
dugc thuc hién & My cho thay, gidi
phdp cong nghé nay khong chi dem
lai hiéu qua trong viéc han ché bién
dang han 1tn vét banh xe va ndt moi
clla mat dudng asphalt ma con tang
hiéu qua va gidm chi phi vong doi
st dung clia két cau mat dudng, bao
tén ngudn tai nguyén khong tai tao
va nang lugng. Do c6 nhiing gia tri
hiéu qua vé kinh té va tinh bén viing
nén cong nghé tai ché ngudi vat liéu
RAP hién dang dugc ing dung ngay
cang nhiéu & My cho nhiing két cau
mat dudng 6 t6 cap cao. Hién nay, hai
cédng nghé tai ché ngudi vat liéu RAP
dang dugc sit dung phé bién trén
thé gidi, d6 la: (i) Cong nghé tai ché
ngudi tai ch6 (Cold In-place Recycling
- CIR) va (ii) Cong nghé tai ché ngudi
tai tram trén (Cold Central Plant
Recycling - CCPR).

Céc vat liéu dugc st dung cho
cong nghé asphalt tai ché ngudi
bao gom vat liéu RAP, chat két dinh
bitum bot hodc nhii tuong, cac chat
phu gia héa hoc (vi du: Véi thay
hoa, xi mang hodc tro bay) va nuéc.
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Cong nghé CCPR cho phép st dung
100% vat liéu RAP. So vGi cOng nghé
tai ché tai chd CIR, cong nghé CCPR
giup cho viéc kiém soat chat lugng
hén hop téi ché dugc tét hon, pham
vi stf dung cling réng hon. Giai phap
cdng nghé bé tong asphalt tai ché
nguodi dugc xem nhu giadi phap cong
nghé “vat liéu xanh” dap ung dugc
yéu cau phat trién bén vimg. Theo s6
liéu cia Hiép hoi Mat duong asphalt
My, hang nam c6 dén 99% vat liéu
cao béc mat dudng bé tong asphalt
c0 6 My da dugc tai st dung lam vat
liéu mat duong va da tiét kiém chi
phi xdy dung duong khoang 2,2 ty
USD hang nam.

& Vviét Nam, theo s6 liéu ctia Cuc
Pudng bo Viéet Nam, hién c6 dén
hon 85% két cau mat dudng 6 6 la
két cdu mat dudng bé téng asphalt
va theo quy hoach mang lugi dudng
b6 ctia BO GTVT dén nam 2030, ty
I& nay 1én dén hon 90%. Tinh trung
binh méi ndm c6 khoang 80 triéu tan
vat liéu cao béc mat duong bé tong
asphalt ci (RAP), do vay nguon vat
liéu RAP thu dugc tu qua trinh bao
tri va stfa chita mat dudng la rat l6n.
Trudc tinh hinh thiéu vat liéu dé lam
duong cao téc Bac - Nam, Thu tuéng
Chinh pht da ban hanh Nghi quyét
s6 60/NQ-CP ngay 16/6/2021 vé viéc
ap dung co ché dac thu trong cap
phép khai thac cac mé da dé lam
vat liéu xay dung. Tuy nhién, néu tai
st dung ngudn vat liéu cao béc mat
dudng asphalt ci lam nguyén liéu
ché tao bé tong asphalt thi sé gilp
giai quyét mét phan vé van dé thiéu
c6t liéu ché tao bé tong asphalt nhu
hién nay.

CONG NGHE TAI CHE NGUOI
BE TONG ASPHALT TAI CHO

Tai ché ngudi bé tong asphalt tai
ché (Cold-in-Place-CIR) la phuong
phdp loai bo va téi s dung mat

Hinh 1: Cac thiét bj st dung cho qua trinh CIR

duong hién hiu. N6 bao gom viéc
cao I6p mat tir 5 dén 12,5 cm, sau dé
trén véi nhl tuong hodc bitum bot
cung phu gia khoang. Boi khi mét
mo-dun dugc bd sung dé nghién
vat liéu cao boéc va sang phan loai
né theo kich thudc cu thé. Cét liéu
mdi c6 thé dugc thém vao néu nhu
trong trudng hgp vat liéu RAP thiéu
mot s6 ¢& hat nhat dinh. Qua trinh
tdi ché ngudi theo coéng nghé CIR
thuong dugc thuc hién bang cach s
dung mot day chuyén cac thiét bi bao
gém xe rai phu gia khoang, xe ch&
nhi tuong, may phay, doi khi la may
nghién va may sang, may rai, lu rung
va lu tinh (Hinh 1). Do chiéu dai clia
day chuyén nén qua trinh nay co thé
gdp khé khan trén nhiing con dudng
chat hep, nhiéu gio.

Chiéu sau cao béc dugc xac dinh
phan I6n dua trén chiéu sau cda lép
bé toéng asphalt hién cé. Chi co I16p bé
téng asphalt dugc nghién trong qua
trinh nay. Dd sau phay c6 thé duoc
thyc hién t&i 12,5 cm, tuy nhién, khi
d0 sau I6n hon 10 cm thudng cé xu
huéng gay ra cac van dé vé do chat

Bén chira chit tai ché
(chat két dinh) (ndm
phia sau may trén)

c el
Sang va bu(“)ng tron
cuia may trén pugmill

I6p tai ché. Tai ché tai chd ngudi duoc
st dung dé khoi phuc va téi st dung
vat liéu hién c6, giam lugng vat liéu
bén ngoai can dugc van chuyén dén
dia diém thi cong. Diéu nay cai thién
hiéu qua mat dudng va do bén, dong
thai gidm thiéu chi phi thudng phat
sinh trong qua trinh thi céng do
khéng phai van chuyén vat liéu.
Thanh céng khi st dung cong
nghé nay la viéc ldy nhiéu mau doc
theo mat dudng dé xac dinh bat ky
thay déi nao trong vat liéu mat dudng
bé tdng asphalt hién c6 ma cé thé can
diéu chinh d6i vai vat liéu bé sung,
diéu nay sé cho phép I6p tai ché dugc
6n dinh han sau khi thi cong. Béi vi,
day la qua trinh tai ché ngudi mat
dudng bé tong asphalt, nén vat liéu
sé rbng hon mot chut so vai vat liéu
bé tdng asphalt tron néng. Do doé, dé
dam béo 6n dinh cho 16p tai ché, dac
biét la giai doan dau thi nén ap dung
bién phap x ly bé mat hoac tham
mét 16p phd méng bé tong nhua
noéng trén 16p vat liéu CIR dé bao vé
né khoi sy xam nhap cla nudc va
kéo dai tudi tho cda vat liéu. Theo két

=
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=il ~  khoang hoat tinh
(Xi mang)

H?)p hop duoe
do ra dé lay
mau

Hinh 2: Cac thiét bj tai tram trén di déng tai ché RAP
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qua nghién ctu ctia FHWA cho bang
New York, “CIR (day 10 cm) c6 I1&p pha
mong day 3,5 cm bén trén sé cé tudi
tho tlr 10 - 15 ndm ma khéng can bao
tri nhiéu so véi tudi tho 5 - 8 nam cla
I6p pht 3,5 cm truyén théng’”.

CONG NGHE BE TONG
ASPHALT TAI CHE NGUOI TAI
TRAM TRON DI DONG

Céng nghé tai ché ngudi mat
dudng bé téng asphalt tai ché (Cold
In-place Recycling - CIR) da dugc
nghién ctu Ung dung & Viét Nam tu
nam 2015.Tuy nhién, nhugc diém I6n
nhat clia cong nghé CIR la viéc kiém
soat chat lugng hén hgp con nhiéu
han ché, s6 lugng mdy moc thiét
bi huy déng cho céng nghé nhiéu
vi toan bé qua trinh san xuat va thi
céng hén hop dugce thuc hién ngay
tai ché, do vay trong mot s6 trudng
hop, viéc sir dung cong nghé nay sé
kém hiéu qua ca vé mat kinh té va ky
thuat. Trong khi d6, véi cong nghé tai
ché& ngudi tai tram trén (Cold Central
Plant Recycling - CCPR) sé giup cho
viéc kiém soat va ddm bao chat luong
hén hgp duoc tét hon va chu dong
hon cho cac tng dung. Hinh 2 thé
hién so d6 mat bang bé tri cac thiét
bi clla cong nghé CCPR clia Tap doan
Wirtgen (CHLB Duc).

Hén hgp RAP sau khi tron & tram
trén di dong dugc van chuyén ra
cobng trudng dé thi cong. Qua trinh
thi cdng hén hgp bé tong asphalt
tai ché ngudi theo céng nghé CCPR
tuong tu nhu thi cong hén hgp bé
téng asphalt néng. Hinh 3 thé hién
qua trinh rai va dam nén hén hgp bé
téng asphalt tai ché ngudi theo cong
nghé CCPR.

Hién tai, mot s6 don vi & Viét Nam
cling da tap két va xtr ly nghién thé
vat liéu RAP truéc khi dem bdan san
lap. Cac xtt ly nay hién khéng dem lai
hiéu qua cao clia viéc tai strdung RAP,
vi thanh phan RAP déu la cac ngudn
nguyén liéu khong tai tao (c6t liéu va
bitum dau mo). Tuy nhién, véi viéc ap
dung céng nghé CCPR dé tai sir dung
vat liéu RAP thi sé dem lai hiéu qua
kinh té€ cao hon.

Hién nay, cong nghé CCPR dugc
coi la mét gidi phap cong nghé phuc
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Hinh 3: Qud trinh thi céng hén hop bé téng asphalt tdi ché nguéi tai tram trén di déng

hoi bén viing va hiéu qua vé kinh té,
moi trudng dang dugc ap dung phé
bién & My, Trung Quéc, Nhat Ban...
Tuy nhién, cong nghé nay van chua
dugc nghién ctiu ting dung phd bién
& Viét Nam, do vdy can c6é nhimng
nghién ctiu téng thé dé€ danh gia hiéu
qua cong nghé cling nhu xay dung
dugc quy trinh thiét ké, thi cong,
nghiém thu va dinh muic don gia cla
cong nghé CCPR.

KET LUAN VA KIEN NGHI

Coéng nghé cao boc téi ché ngudi
tai chd da dugc nghién cdu iing dung
& Viét Nam trong hon 10 nam qua,

rat nhiéu du &n béo tri, stta ch{ta mat
duong bé tong asphalt da ap dung
céng nghé nay. Tuy nhién, cho dén
nay da cé nhimng bat cap xay ra doi vai
giai phap cong nghé CIR. Méi céng
nghé téi ché déu c6 nhiing uu diém
va nhugc diém nhat dinh, c6 thé céng
nghé CCPR sé la mét lua chon t6i uu
cho céc du dy an yéu cau cao vé moi
trudng, dién tich mat bang thi céng.
Do vay, thai gian tdi can cd thém
nhing nghién ctu téng thé dé danh
gia hiéu qua cta cong nghé CCPR, tu
d6 dua ra dugc quy trinh chi dan thiét
ké, thi céng va nghiém thu, cling nhu
dinh muc don gia 4
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Phan tich ing x& k&t cdu dam cau
bang bé tdng cot thép st dung bé téng
¢4 cot liéu min nghién ttr vd ngao Bén Tre
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TOM TAT: Bai bao trinh bay két qud nghién ciu
danh gid Ung xU cla két cdu dadm bé téng cét thép
(BTCT) s dung bé t6ng cé cét liéu min duoc thay
thé mét phan bang vé ngao nghién t&r ngao Bén Tre,
loai phé thai hai sdn duoc tai ché si dung mang lai
nhiéu loi ich vé bao vé mai trudng, gidam thiéu luong
chat thai rin tU nganh Thay sdn va gidm chi phi xu
ly ch&t thai. Ct liéu min trong thanh phan clda bé
téng théng thudng dugc trén thém mot phan bot
dugc nghién tr vé ngao Bén Tre theo cac 1y & khac
nhau. K&t qua clda nghién clu da cho thay rang bé
téng cé tron thém cbt liéu min nghién tU vé ngao
c6 khd ndng dap uUng cac yéu cau ky thuat, bao
gbm cudng dé chiu nén, mé-dun dan hdi, cudng
d6 chiu kéo khi uén; dnh hudng cdia ham lugng trén
vé ngao Bén Tre la dang ké dén cac diac trung co
ly clia bé téng, sic khang udn, sic khang cat va do
véng cla dam BTCT s dung loai bé t6ng nay.

TU KHOA: Bé t6ng, v ngao Bén Tre, Ung xd, dam bé
téng cét thép, méi trudng, déc trung co ly, stc khang.

ABSTRACT: This article presents the results of
evaluating the behavior of reinforced concrete
beams using concrete with fine aggregate partially
replaced by crushed clam Ben Tre, a type of recycled
seafood waste brings many benefits in terms of
environmental protection, minimizing the amount
of solid waste from the fisheries industry and
reducing waste treatment costs. Fine aggregate in
the composition of traditional concrete is mixed with
a portion of Ben Tre clam shell powder in different
proportions. The results showed that concretes used
fine aggregate from clam shells satisfy technical
requirements, including compressive strength,
elastic modulus, bending tensile strength; the ratio
of Ben Tre clam shell powder mixed in concretes
have significant influence on the bending strength,
the shear strength and the deflection of reinforced
concrete girders used this type of concrete.

Tre clam), behavior, reinforced concrete girder,

” KEYWORDS: Concrete, White hard clam (Ben
environement, mechanical properties, resitance.

1.DAT VAN BE

Hién nay, nhu cau va stc tiéu thu cac loai vat liéu xay
dung co ban ngay cang tang. Trong khi dé, cac loai vat liéu
nay co vai tro kha quan trong trong viéc quyét dinh gia tri
codng trinh. Nhiing vat liéu nay chiém tur 20 - 30% gia tri vat
liéu clia cong trinh va chiém khoang 10 - 15% téng gia tri
cdng trinh. Tuy nhién, viéc khai thac va san xuat céc loai
vat liéu c6 nguén gbc¢ tu nhién tiém an rat nhiéu nguy co
gdy hly hoai méi trudng. Trén thé gidi, cac loai vat liéu cd
nguén géc tu nhién dugc st dung han ché, thay vao do
can danh gia kha nang st dung cac nguén vat liéu thay thé
nhu cac nguon vat liéu tai ché, cac nguén vat liéu tu si sat,
thép va gan day nhatlavd so [1, 7, 8,9, 10]. Hién nay, nhu
cau xay dung tai cac thanh phé 1én ngay cang tang kéo
theo viéc khai thac qua muc cot liéu xay dung, gay can kiét
tai nguyén cling nhu anh hudng xau dén maéi trudng sinh
thai. Do vay, viéc tim ra loai 6t liéu méi c6 kha nang tai tao
va than thién vai moi truong la mot xu thé tat yéu [2, 3, 41.
St dung v so sau ché bién lam nguyén liéu lam bé tong
mang lai nhiéu lgi it nhu gidm dang ké vé thai ra sau qua
trinh ché& bién, giam luong nudc thai tran, gidm tac dong tai
moi trudng do viéc khai thac tai nguyén thién nhién, thém
vao dé la nhiing lgi it sinh thai mang lai tu viéc s&r dung bé
téng tham cé thanh phan tir vo so. Trong nghién clu vé do
tham cla bé tong st dung vo so [2], nhom tac gia da thuc
hién cac thi nghiém vé viéc thay thé 20%, 40% va 60% khéi
luong c6t liéu tho bang vé so. Cac thir nghiém cho két qua
vé do6 chiu luc, d6 tham, khodng tréng gilta cac hat cda
bé téng réng co c6t lieu chia it hon 40% vo so va so sanh
cac théng s6 do vai bé tdong rong thong thudng (khong
thay thé vo so trong thanh phan c6t liéu). Bai bao cho thay
cac mau cé chiia I6n hon 40% vé so (hodc cao hon) co6 do
chiu luc gidam di dang ké nhung khé niang tham va dé réng
cao hon so vdi loai bé téng co6 c6t liéu binh thudng. Dua
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trén két qua tu cac thi nghiém da thuc hién cho thay, c
thé st dung vo so theo mét ty I1& nhat dinh trong c6t liéu
ma khong lam anh hudng dén su can bang gilia cac thanh
phan trong cét liéu bé tdng réng. Hon nia, nghién ctu cho
thay, ty 1& thay thé t&i uu ctia vo s 40%, dam bao dugc cau
trac va kha nang thoét nudc clia bé tong tham. Khi ty lé
thay thé 1én dén 60% hodc cao hon thi cudng d6 nén cua
cdc mau bé téng gidm mot cach dang ké. Mac du cudng do
nén véi cdc mau cé ty 1é thay thé 60% co thé cai thién néu
tang ham lugng xi mdng trong bé tong.

Nguyen (2007) [6] cho rang & Viét Nam, bé téng vo
nhuyén thé con la van dé méi mé va chua dugc quan tam
diung muc. Tac gid da st dung bot vo ngao nghién dé ché
tao bé tong cat lam 16p dugi mat dudng. Tuy nhién, trong
nghién ctiu ctia minh, vé ngao dugc nghién vdi kich thudc
hat nhé hon 0,15 mm nham thay thé bét da voi, chua thé
phat huy hét dugc uu diém cua loai vat liéu nay. Nghién
clu clng chi méi dung lai & vo ngao ma chua ma rong
ra cac déi tugng nhuyén thé khac. Ngoai ra, viéc xem xét
ung dung loai bé tdng nay cho cac két cau cong trinh, dién
hinh nhu két cdu dam BTCT chua dugc xem xét dén trong
diéu kién Viét Nam.

Bai bao nay trinh bay phan tich thr nghiém tng x{r két
cau dam BTCT st dung bé téng c6 c6t liéu min nghién tirvo
ngao tai tinh B&n Tre, tr d6 dua ra cac danh gia vé két cau va
tinh ng dung cla chat liéu bé tong vé ngao cho dam BTCT.

2. CAC PAC TRUNG CO LY CUA BE TONG SU DUNG
VO NGAO BEN TRE

Bé tdng xem xét la bé téng dugc thiét ké thanh phan
cap phdi chia 1 phan cét liéu min nghién tir vé ngao Bén
Tre theo cac ty 1& khac nhau; thé tich cat trong cac cap phdi
cla bé téng dugc thay thé tiing phan bai vo ngao nghién
vGi ham lugng thay thé lan lugt la 0%, 12%, 25% va 50%
trong khi cac thanh phan khac nhu xi mang, tro bay, cot liéu
thoé dugc gitr nguyén [13].

Cuong doé chiu nén, moé-dun dan hoi, cudng dé chiu
udn clia bé tdng xac dinh tai 28 ngay tudi dugc sir dung
trong nghién ctu nay. Cach tinh cuong d6 tuan theo hudéng
dan clia Tiéu chudn TCVN 3118:1993 [12], bang gia tri trung
binh céng cudng d6 ba mau th néu gia tri 16n nhat va nho
nhat trong ba gia tri cudng dé vién mau khéng léch qua
15% so vdi gia tri cudng dé vién con lai. K&t qua thi nghiém
trung binh tai dugc thé trong Bdng 2.1:

Béng 2.1. Két qua thi nghiém trung binh t3i [13]

Loai bé tong 0% vé ngao 12 % v6 ngao 25 % vé ngao 50 % vé ngao
Cudng do chiu nén f’C (MPa) 57 55 52 49
Cudng do kéo khi uén f (MPa) 8,6 8,31 8,03 7,83
Mé-dun dan hoi E (MPa) 33.754 32.680 31.919 31.046

Két qua thi nghiém vé cudng dé chiu nén, cudng dé chiu kéo khi udn theo ty 1& vé ngao trén thay cat dugc biéu dién
nhu trén Hinh 2.1, Hinh 2.2 va Hinh 3.2. Cudng d6 chiu nén, cudng do chiu kéo khi uén va mo-dun dan héi clia cac mau vai
cap phai tron khac nhau giam dan theo ty 1& vo ngao trén thay cat tang lén.

f'c (MPa)

58 57

54

52

48
46

44

0% Ngao 12% Ngao 25% Ngao 50% Ngao

Hinh 2.1: Cudng dé chiu nén cua dam bé téng
strdung vé ngao thay cat

fr (MPa)

88
8.6

8.6

84 8.31

82

7.8
7.6

74

0% Ngao 12% Ngao 25% Ngao 50% Ngao

Hinh 2.2: Cudng dé chiu kéo khi uén cda dam bé téng
strdung vé ngao thay cat

3. PHAN TICH UNG XU KET CAU DAM BTCT SU DUNG BE TONG VO NGAO
S6 liéu gia dinh thiét ké dam trong mét cong trinh cau trén dudng 6 té nhip gian don, bang BTCT, véi cac kich thuéc hinh
hoc nhu trong Bdng 3.1 va trén Hinh 3.1. Cac cong thuic tinh toan stic khang va dé véng dam dugc ldy theo tiéu chuén thiét

ké cau Viét Nam [11].

Bang 3.1. Théng sé kich thudc tinh toan

Théng sé Kich thuéc Pon vi
Chiéu cao dam (h) 1.200 mm
Bé rong suon dam (b,) 200 mm
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Théng sé Kich thuéc Pon vi
Chiéu cao ban canh (h) 180 mm
Chiéu day chiéu rong ban canh ché tao (b) 1.800 mm
Kich thudc bau dam (bxh) 400x200 mm
Kich thudc vat (bxh) 150x100 mm
1800
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Hinh 3.1: M3t c3t ngang dam tinh todn

Bé tdng dam dugc st dung ham lugng vé ngao Bén tre thay déi tir 0%, 12%, 25%, 50% vé ngao thay thé cat cho két qua
theo Bdng 3.2.

Stc khang cat clia bé tdng gidm dan theo ty 1& vd ngao tron thay cat dugc thé hién nhu trén Bang 3.2, Hinh 3.2, Hinh 3.3
va Hinh 3.4. C6 thé nhan thdy do vong clia dam cé chiéu hudng tang 1én khi ham luong bét nghién tir vo ngao Bén Tre tang
lén. Mé-men khang uén khong thay déi nhiéu vi gia tri mé-men khang uén chi phu thudc vao ham lugng thép s dung. Stic
khang cat cé xu hudng giam nhanh khi ham lugng vé ngao tang lén.

Bang 3.2. Két qua tinh toan stc khang uén, stc khang c3t va dé véng cda dam bé téng thay thé cat bing vé ngao

Théng s& E atend 0% vo ngao 12% v6 ngao 25% vé ngao 50% v6 ngao
Stic khang uén (Mr) -kNm 2.149,291 2.149,291 2.149,291 2.149,291
Stic khdng cat (V) -N 27.6431,5 27.1469,8 263.852,4 25.6008,7
Do vong (D) - mm 26,7 28,14 29,02 29,95
E (MPa) D(mm)
34000 33754 31
29.95
33500 30
33000 2680 29
32500
31919 28
32000
27
31500
1046
31000 26
30500 25
0 1 2 3 4 5 0%Ngao  12%Ngao  25%Ngao  50% Ngao
Hinh 3.2: Mé-dun dan héi cda ddm bé téng Hinh 3.3: D véng cua dim bé téng
strdung vé ngao thay cat strdung vé ngao thay cat
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Mr (KNm)
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Hinh 3.4: Mé-men khang uén cta dim bé téng str dung vé ngao thay cat
Ve(N)

280000 2764315477
275000
270000
265000
260000
255000
250000

245000

0% Ngao 12% Ngao

25% Ngao 50% Ngao

Hinh 3.5: Stic khdng cdt cda dam bé téng sir dung vé ngao thay cat

4, KET LUAN VA KIEN NGHI

Bai bao da phan tich anh hudng cla ham lugng vé
ngao dén cac dac trung co ly clia bé téng tron moét phan
c6t liéu min (cat) bang bé nghién tir vé ngao Bén Tre; anh
hudng ctia ham lugng vé ngao trong bé tong la dang ké
dén cac gia tri vé cudng do chiu nén, cudng dé chiu kéo khi
uén, moé-dun dan hoi ca bé tong.

Khi phan tich Ging xt cla cta két cau dam BTCT su
dung vd ngao Bén Tre véi ham lugng phéi tron khac nhau,
két qua cho thay khi ham lugng tron vo ngao tang lén thi
cudng dé véng clia dam ¢ xu huéng tang nhanh trong
khi stic khang cdt giam manh, tuy nhién stc khang uén
thay déi rat it.
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Nghién ctu anh hudng suy giam két cdu bén cau tau
dén tan s6 dao dong tu nhién

khi ing dung phuong phap xung kich dong

B PGS.TS.NGUYEN THI BACH DUONG

Trudng Dai hoc Giao théng vdn tai
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TOM TAT: Hién nay, viéc nghién ciu suy gidm két
ciu cidu tau dugc quan tAm trong qua trinh khai
thac va danh giad stc khoe, tinh trang ky thuat. Khi
bi suy gidm két ciu, tAn sé dao déng tu nhién tuong
Ung sé chju anh hudng. Chi s8 suc khoe, tinh trang
ky thuat clia két cdu bén cau tau duoc xac dinh dua
trén sy thay ddi nay. Nghién ciu ban dau bang ly
thuyét chi ra méi quan hé gitra chiing giup cho viéc
du doan danh gia téng thé két cdu cau tau, to do
cd nhing gidi phap bao tri va khai thac thich hop,
kéo dai tudi tho céng trinh. Bai bao dua ra mot sé
dang hu héng cuc bé co ban cing nhu su suy gidm
tinh n&ng cla vat liéu két cAu bén dén xac dinh tan
sé dao déng tu nhién khi Ung dung phuong phap
xung kich déng.

TU KHOA: Céng trinh bén cau tau, tan sé dao
déng tu nhién, thi nghiém xung kich déng, chi s&
suc khoe két cau bén cang, kiém dinh két cdu cong
trinh bén cang, danh gid finh trang suic khée, danh
gia tinh trang ky thuat, kiém dinh chat luong.

ABSTRACT: Today, research into the deterioration
of piled piers (port structure type) is of interest
during operation and assessment of health
and technical conditions. When the structure is
degraded, the corresponding natural vibration
frequency will be affected. The health index and
technical condition of the ship's berth structure are
determined based on this change. Initial theoretical
research shows the relationship between them,
helping to predict and evaluate the overall port
structure so that appropriate maintenance and
exploitation solutions can be found, extending
its life. The paper presents some basic forms of
local damage as well as the deterioration of the
properties of port structure materials to determine
the natural vibration frequency when applying the
impact vibration test method.

KEYWORDS: Piled piers, natural vibration frequency,
impact vibration fest, the health index of port
structure, assessment of port structure, assessment

of structure health, fechnical assessment, technical

verification, quality verification.

1.DAT VAN BE

Phuong phap xung kich dong dé danh gia téng thé stic
khoe va tinh trang ky thuat két cau da va dang dugc nghién
cliu va tng dung ngay cang nhiéu. Cac muc dé suc khoe,
tinh trang ky thuat dugc dinh lugng phan cap béi chi s6
stic khoe. DE xac dinh chi s6 nay la viéc di xac dinh tan sé
dao déng tu nhién cla két cau vao thai diém danh gia roi
5o sanh véi tan s6 dao dong tu nhién ban dau theo két qua
khao sat hodc thiét ké. Bon cap tinh trang stic khée két cau
dugc danh gia theo [6] nhu bang dudi day:

Bédng 1.1. Chi s6 danh gia tinh trang ky thujt (stc khée)

cUa két c3u phan dudi
Chi s6 siic Muic dd Bién oha
khoe k danh gia =N phap
Sé xay ra nguy hiém khi c6 ngoai
k<0,70 Al tai 16n tac dung, ti€n hanh kiém
tra chi tiét dé€ slfa chira, gia c&
0,70 <k < 0,85 A2 Can t,lepfuc Eheo dOAI sy sHy gidm
cUa tan s6 dao déng riéng
0,85 <k < 1,00 B Tai thoi c;ilem Plne? talﬂha‘u nhu
khéng c6 van dé gi
1,00 <K S Tai thoi d[em h\lgn taal két cau
hoan toan khoe

Trong d9, chi s6 stic khoe dugc xac dinh nhu sau:

k = Tan sé tu nhién két cdu do dugc/Tan sé tu nhién
tiéu chudn hodc thiét ké.

Két cau bén cau tau bé téng c6t thép la dang phé bién
& Viét Nam chiu anh hudng I6n cdla méi truong. Hoat dong
khai thac ti€p nhan tau vao ra ciing nhu béc xép hang hoa
b&i hé théng thiét bi cong nghiép I6n khién cho két cau
cau tau chiu nhiéu rui ro su 6. Cac két cau cau tau duoc
xay dung tur nhimng thap nién 1980 dén nay, kha nang suy
giam két cau bdi hu hong cuc b, hoac bai suy giam tinh
nang vat liéu do bai su xam nhap, an mon, hay xoi & dat
do cac tdc nhan ty nhién da va sé xay ra. Yéu cau kiém dinh
chat lugng két cau nay 1a bat budc dé€ dam bao an toan cho
ngudi, phuong tién va thiét bi, tai san trong qua trinh khai
thac. Tinh trang stc khée hay ky thuat clia ching déc biét
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quan trong quyét dinh dén doanh thu chd yéu cla cang.
Do dé, viéc nghién clu xac su anh huéng mét s6 dang
hu héng co ban dugc gia thiét nhu dua trén kinh nghiém
bé&i su xudng cap cla cac vat liéu, hu héng cuc bd cac bo
phan két cau... dén tan s6 dao déng tu nhién khi iing dung
phuong phap xung kich déng dugc tién hanh.

2.MOT SO TRUONG HOP HU HONG COBANTRONG
NGHIEN CUU

Nghién ctu dugc thuc hién dua trén kinh nghiém va
gia thiét cac truong hgp hu hdng ca ban xay ra nhu sau:

- Sy suy giam tinh ndng cla vat liéu bé tong: Suy giam
tinh nang vat liéu bé téng trong cac trudng hgp 10%, 20%,
30%, 40%, 50% suy giam.

Muc dé suy gidm mo-dun dan héi E_theo cudng do
chiu nén f’c dugc tinh bang cong thic (Euro Code 2) E =
(f'(t)/ £ )E_. Vi du cho suy gidm tinh nang cta bé tong
M300 nhu Bdng 2.1.

Bédng 2.1. Mét sé trudng hop suy gidm tinh ning

vat liéu bé téng M300
STT Suy giam cuong do vat E, f

liéu (%) (kN/m?) (kN/m?)
1 0 3059148,0 1886,5
2 10 2963966,2 1697,8
3 20 2861063,4 1509,2
4 30 2748716,2 1320,5
5 40 2624495,7 1131,9
6 50 2484800,3 943,2

- Xéi 16 mai déc gia thiét déu 10%, 20%, 30% (phan
tram x6i 16 tinh Uing véi chiéu dai ngam trong dat cdia hang
€OC ngoai cung tuong tu xai 16 cho cac hang coc phuong
ngang con con lai). Trong mo hinh tinh xung kich dong la
su mat lién két g6i dan héi. Xoi |6 thudng hay xay ra déi véi
cac coéng trinh bén xay dung ven bién, dao dac biét diéu
kién nai c6 chénh léch muc nudc, dong chay co luu toclon...

!

Hinh 2.1: M6 hinh xung kich
déng khi chua x6i I6

Hinh 2.2: M6 hinh xung kich
déng khi xoi I&

- Su suy giam ma sat gilra coc vdi dat gia thiét 10%,
20%, 30% so va&i chiéu sdu ngam coc tinh theo hang coc
ngoai cung. Céng trinh bén cang xay dung trén khu vuc bs
séng, bién chiu cac tai trong ngang khong thudng xuyén va
di déng 16n lam cho két cau rung lac anh hudng dén su mat
mat ma sat gilia coc va nén dat.

3. MO HINH XUNG KiCH DONG THIET KE VA XAC
DINH TAN SO DAO PONG TU NHIEN TRONG MOT SO
TRUONG HOP SUY GIAM KET CAU CO BAN

3.1. Cac truong hop nghién citu va xay dung mo
hinh xung kich déng ly thuyét

Nghién ctu dugc tién hanh cho ba cap phan loai két
cau bén:
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* B&n cap cap | (dac biét): K&t cdu bén Lach Huyén cé
mat cat ngang dién hinh nhu Hinh 3.1.

Dia chat gém cac I6p:

- L&p 9 1a 16p dat yéu co chiéu day 1én, phan bé réng
khap nam dudi sau.

- LSp 10 la 16p dat t6t co kha nang chiu luc cao, tinh
bién dang nhé va khong duy tri lién tuc.

- Lép 11 1a I16p phong hda manh, nut né, cudng do
khang nén cuia da thap.
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Hinh 3.1: M3t c3t ngang dién hinh phan doan bén Lach Huyén

* Bén cap Il: Két cdu bén Mipec c6 mét cit ngang dién
hinh nhu Hinh 3.2.

Dia chat gém cac I6p:

LSp 1: Bun sét mau xam nau doéi chd xen kep 16p cat mong.

LSp 4: Sét mau nau dd, xam vang loang 16 déi ché 1an
cudi dam trang thai déo cling.

LGp 6: Sét mau xam nau, xam xanh do6i ché lan hiu co
trang thai déo mém.

Lép 7: Cat hat trung mau xam nau két cau chat. Lop
8 - Cat hat to mau xam trang lan cudi, san soi két cau chat.

-
0 s

77 D 15 6 b ol cly
B 00 T4 il ok 200w
6 Th HiH TR 11508

O DA N 0 ST ox1ew
457

151
hv4
e 375
A
NTIK 4080 2
= H = !
ol I
T\ |
il
2y
i
72 i
[ g1l
7z i
L o-an "; i
I
ol a5 77 \‘.‘Il‘, %
4 1
77
b A7 7777 A 1
0 winaisom AR O ST 99
7/ 7 - 975 i 47
s NI 057 % %

D

T
Al
s L m ® m w I o | s

Hinh 3.2: Mt c3t ngang dién hinh phan doan bén Mipec

* B&n cap llIl: K&t cau bén Cai Cui dang cau tau bé coc
cao c6 hé théng dam, ban BTCT M300 trén nén coc 6ng
BTCT M600 du ting luc (DUL) kéo trusc dudng kinh D = (60
- 34)cm. Mat cdt ngang dién hinh két cdu bén nhu Hinh 3.3.
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Hinh 3.3: M3t c3t ngang dién hinh bén Cai Cui

Dia chat gém cac 16p:

L&p 3: Sét déo cao (CH): Sét doi chd xen kep cat min,
xam tro xanh, chay.

L&p 5: Sét it déo (CL) 1a 16p dat sét xen kep cat min, xam
nau vang xam xanh, déo ciing bé mat déo mém, c6 noi lan
it s&i san.

Lép 6: Sét it déo (CL) la I16p dat sét xen 1an nhiéu cat
min, xam nau, déo cuing.

L&p 7: Sét it déo (CL) la 16p dat sét xen kep cat min, xam
nau, déo ciing, phan bé khu vuc dugi nudc.

Cho méi két cdu bén cac truong hop nghién ciu suy
gidm nhu sau:

- Sy suy giam tinh nang cda vat liéu bé tong trong cac
truong hop 10%, 20%, 30%, 40%, 50% suy giam.

- Suy giam két cdu do x4i 16 theo gia thiét xéi mat 10%,
20%, 30% s6 lugng gdi cac hang coc ngang theo hang coc
ngoai cung.

- Suy gidm két cadu do suy giam ma sat gilra coc va dat
10%, 20%, 30%. B&n cau tau xay dung trén bd séng, bd bién
nai c6 mai doc ctia nén dat, chiu dong thai cac loai tai trong
I&n nhu tai trong va do tau, tai trong neo do tau, tai trong
can truc béc xép 16n di ddng cing hang héa va thiét bi van
chuyén khéi lugng 16n, chua k& dén cac trudng hgp thay
déi trang thai cGa nén dat... Cac tai trong nay hau nhu déu
la tai trong tam thai va di dong lam két cau bén chiu anh
huéng va rung dong, diéu nay tac dong lam suy giam ma
sat gifra coc va dat.

3.2. M6 hinh xung kich déng thiét ké

M6 hinh xung kich dong thiét ké theo [1, 2, 3, 4, 5, 6]
nghién ctu cho ca hai truong hgp tuong ting véi dé cling
|6 xo déng bang tinh va gap ba tinh nhu hinh sau:

Hinh 3.4: M6 hinh phan tich
xung kich déng bén Lach Huyén

Hinh 3.5: Mé hinh phan tich
xung kich déng bén Mipec

Hinh 3.6: Mé hinh phén tich xung kich déng bén Cai Cui

3.3. Tan s6 dao déng tu nhién trong mét sé trudng
hop suy giam két cau co ban

Két qua tan s6 dao dong tu nhién phuong ngang trong
mot s6 trudng hap hu hong két cau ca ban xem trén bang
thong ké dudi day:

Bang 3.1. Théng ké tan s6 dao déng tu nhién bén cdu tau

trong céc trudng hop suy gidm

Tan s6 tu nhién

Trudng hop
suy giam Bén Bén Bén
Lach Huyén | Mipec | Cai Cui

T

Tan s6 tu nhién thiét
ké& ban dau (d6 cing

a . A v 1,046 0,976 | 0,672
|6 xo ddng gap 3
lan tinh)
Suy giam cudng do
b |77 7%
vat liéu (al)
- | Suy gidm 10% 0,825 0,970 | 0,664
- | Suy gidam 20% 0,792 0,957 | 0,656
- | Suy giam 30% 0,757 0,941 0,647
- | Suy giam 40% 0,717 0,924 | 0,637

- | Suy giam 50%

X6i 16 mat g6i dan
¢ | héitheo hang coc
ngoai cung

0,6739 0,904 | 0,625

X6i m4t 10% géi

| dan hai 1,031 0,0928 | 0,558
X6i mat 20% goi 1002 | 0871 | 0,446
dan hoi
X6i mat 30% goi 0969 | 0,817 | 0358
dan hoi
Suy giam ma sat coc

d D
voi dat

- | Suy giam 10% 1,037 0,965 | 0,661
Suy giam 20% 1,027 | 0953 | 0,649
Suy gidm 30% 1,015 0,939 | 0,636

4. KET QUA PINH LUONG CHi SO SUC KHOE
Chi s6 stic khoe trong nghién ctu ly thuyét, mé hinh s6
thay déi gidm nhu théng ké bang dudi day:
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Bang 4.1. Théng ké chi sé st khée

T Trudng hop suy giam o Chis6 s’(rc khoe z
j Bén Lach Huyén Bén Mipec Bén Cai Cui

a Suy giam cuong do vat liéu
Suy giam 10% 0,79 0,99 0,99
Suy giam 20% 0,76 0,98 0,98
Suy giam 30% 0,72 0,96 0,96
Suy giam 40% 0,69 0,95 0,95
Suy giam 50% 0,64 0,93 0,93

b |Xéil& theo chiéu dai trong dat hang coc ngoai ciing

Xbi mat 10% 0,99 0,99 0,10
X6i mat 20% 0,98 0,96 0,89
X6i mat 30% 0,97 0,93 0,84

¢ |Suy gidm ma sat coc véi dat
Suy giam 10% 0,99 0,99 0,99
Suy giam 20% 0,96 0,98 0,98
Suy giam 30% 0,93 0,97 0,96

5. KET LUAN - KIEN NGHI

5.1. Két luan

Nghién ctu trén chi ra rang c6 thé du bao tan sé dao
déng tu nhién két cau bén cau tau sé thay déi gidm trong cac
trudng hop suy giam két cdu nhu: Cudng dé vat liéu, x6i 16,
suy giam lién két coc va dat. Diéu nay cho thdy su can thiét va
c6 y nghia khoa hoc cling nhu thuc tién ctia viéc ing dung
phuong phdp thi nghiém xung kich dong trong danh gia
téng thé stic khde, tinh trang ky thuat cdia bén cau tau.

- Déi véi suy gidm cudng do:

+ Anh hudng ctia viéc suy gidm cudng dé vat lieu la
dang ké dén tan sé dao déng riéng ctia két cau;

+ T6c do6 giam tan s6 dao dong tang dan khi suy giam
vat liéu tang;

+ T6c d6 giam tan s6 dao dong tang khi cong trinh
thudc cap quan trong haon.

- Déi vai x6i 16: Tan s6 dao dong tu nhién bi suy giam
thuan chiéu. Trong nghién ctu gia thiét tinh tuong ng
phan tram xdi 16 theo chiéu dai trong dat clia hang coc
Nngoai cling, thuc té x6i 1 ¢6 thé xay ra va phat trién nhanh
chéng dan tdi su sup d6 hodc khéng khai thac dugc ngay
khi c6 hién tuong cho du rat nhd, can nhanh chéng co
bién phap x{ ly. Hién tugng nay co6 thé quan sat bang mét
thudng hodc cac thiét bi quan trac, camera.

- DGi vdi suy giam ma sét gitia coc va nén dat tan s6 dao
dong tu nhién cé thay déi dang ké déi vai nén dat tai cac khu
vuc xay dung cang & TP. Hai Phong. Day la khu vuc nén dat yéu,
trong mé hinh tinh xung kich ddng do cting 16 xo dugc tinh gap
ba lan tinh. Biéu nay khac véi [2]. Do do, viéc xac dinh hé s6 nén
dat cho xung kich déng véi dat yéu va dat nén it nén Iin thong
qua hé s6 nén tinh la khac nhau cho cac khu vuc xay dung.

- Két qua clia bai bao c6 thé dung nhdm khoanh ving
nhan dién cac nguyén nhan suy giam két cdu bén cau tau.

5.2.Kién nghi

- D6 cling cac g6i dan héi dong trong mé hinh phan
tich xung kich dé tinh theo Tiéu chuan TCVN 10304:2014 vé
mong coc, néu tién hanh theo TCVN 11820:2021- Phan 5 sé
cho két qua chinh xac hon.

-Trong thuc té suxay ra déng thdi clia cdc nguyén nhan trén,
chuing sé dugc nghién cdiu thém trong cac bai béo tiép theo.
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phan mém kiém sodt giao thdng cong cong
dé quan Iy hoat ddng van tai hanh khach
bang xe buyt trén dia ban TP, H3i Phong
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TOM TAT: Bai bao nghién clu hién trang céng tac
qudn ly hoat déng van tai bang xe buyt trén dia ban
TP. Hai Phong. Khao sat nhu cdu Ung dung phan
mém trong quan ly d&i vdi co quan quan ly nha
nudc, doanh nghiép van tai (DNVT) va ngudi dan.
Ung dung phan mém kiém soat giao théng céng
cong dé quan ly hoat dong van tai hanh khach
(VTHK) bang xe buyt trén dia ban thanh phé. Qua
d6, danh gid duoc uu, nhugc diém cla céng tac
qudn ly hé théng van 1ai nay, dé xuat duogc cac gidi
phadp hé tro céng tac quan ly mét cach hiéu qua,
déng b, hién dai va tién nghi.

TU KHOA: Céng tac quan ly, giao théng céng céng,
xe buyt, ing dung phan mém.

ABSTRACT: This article studies the current status
of bus tfransportation management in Hai Phong
city. Surveying the need for software applications
in management for state management agencies,
fransportation businesses and people. Application
of public transport control software to manage
passenger transport activities by bus in the city.
Thereby, we can evaluate the advantages and
disadvantages of the management of this system,
and propose solutions to support the management
effectively, synchronously, modernly and comfortable.

KEYWORDS: Management, public transport, bus,
software application.

1.DAT VAN BE

Hai Phong 1a thanh phé ddng dan thd 3 & Vit Nam,
khoang 2,1 triéu dan (sau Ha Noi, TP. H6 Chi Minh), ty 1&
dé thi hoa khodng 70% [4]. Su phat trién qua nhanh cda
phuong tién giao thdong cd nhan dang tré thanh thach
thiic 16n cho ha tang giao thong cua TP. Hai Phong. Pa cé
rat nhiéu gidi phap dugc dé cap tdi, trong dé phat trién hé
théng giao théng cdng cong la lya chon téi uu [5].

Nam 2023, mang lugi VTHK cong cong bang xe buyt trén
dia ban thanh phé c6 3 DNVT tham gia van hanh 11 tuyén.Téng

s6 lugt van chuyén la 727.837 lugt vdi tdng s6 luong khach van
chuyén 1a 11.673.725 khach vdi thai gian hoat dong tir 4h30 -
20h00 hang ngay. Mang ludi tuyén buyt ca ban da hinh thanh,
da két néi dugc gitia khu vuc trung tam thanh phé véi khu vuc
ngoai thanh. Tuy nhién, van con thiéu két néi dén cac khu vuc
thu hit1én nhu cac khu d6 thi mdi, trung tam thuong mai, khu
cdng nghiép, cum cong nghiép... [1].

Trén dia ban TP. Hai Phong ¢6 4 loai hinh VTHK chinh
gém: VTHK bang xe buyt, VTHK tuyén c6 dinh, VTHK theo
hgp dong, VTHK bang xe taxi. Nam 2019, san lugng VTHK
dudong bd cda TP. Hai Phong dat 38,1 triéu lugt hanh khach
(HK). Trong d6: VTHK bang xe buyt dat khoang 2,53 triéu
lugt HK (chiém 6,64%); VTHK bang xe taxi dat khoang
11,2 triéu lugt HK (chiém 29,4%); VTHK tuyén c6 dinh dat
khoang 10,8 triéu luct HK (chiém 28,36%); VTHK theo hagp
déng dat khoang 13,57 triéu lugt HK (chiém 35,6%).

Qua céc s6 liéu thuc té cho thay, hién trang ha tang clia
hé théng giao thong cong cong clia thanh phé dang boc 16
rat nhiéu han chég, chua tuang xting vdi vai tro cling nhu la
quy hoach chung ma thanh phé dé ra, chua dap tng nhu
cau di lai cia ngudi dan dia phuong. Bén canh nhiing giai
phap dai han dé cai thién chat lugng clia hinh thic van tai
nay thi viéc s6 hoa cong tac quan ly nha nudc cho linh vuc
nay la hét suic can thiét va cdp bach. Cong tac nay sé la tién
dé to Ién trong ngdn han dé hé trg dua giao théng cong
cédng dén gan véi ngudi dan va dan dan trg thanh hinh thic
van tai dugc ua chudng trong tuong lai.

2. HIEN TRANG HA TANG KY THUAT VA UNG DUNG
CONG NGHE THONG TIN TRONG NGHIEP VU QUAN LY
HE THONG GIAO THONG CONG CONG BANG XE BUYT

2.1. Hién trang co s ha tang trong quan Iy hé théng
VTHK céng cdéng bang xe buyt

-Trong cong tac quén ly: Chua cé phan mém kiém soat
giao théng cong cdng dé quén ly hoat dong VTHK cong
cdng bang xe buyt.

- Cung cap théng tin cho ngudi dan: Chua cé tng dung
c6ng nghé théng tin dé cung cap théng tin cho ngudi dan.
Hién nay, hanh khéch c6 thé tra ctu théng tin tuyén tai trang
web https://thanhphohaiphong.gov.vn, tuy nhién thong tin
trén nay chi & dang tin tuic, khdng téng hop thanh mang Iuai
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tuyén xe buyt clia TP. Hai Phong, khé khén trong viéc tra ctu.
Ngudi dan chli yéu chd xe buyt tai tram theo théi quen, chua
c6 phuong an cung cap théng tin du bao gid xe buyt sap dén
tram, véi nguai mdéi di xe buyt thi viéc diing chd xe buyt gap
kha nhiéu khé khan trong viéc khong c6 théng tin tuyén (nhu
hém nay xe c6 chay khong? bao lau nira thi cé xe?...).

- Vé co 56 dit liéu: Tat ca di liéu hién nay (diém ding,
phuaong tién, thong tin 16 trinh, gid vé, tan suat..) dang luu
dang gidy va trén file excel.

- Co ché trao d6i dii liéu: Viéc trao ddi ndi bd thuc hién
qua hé théng mang LAN dudi hinh thuc chia sé tap tin dir
liéu qua mang ngang hang.

- Hé théng may chui: C6 1 may chd DELL phuc vu quan
ly mot s6 xe buyt thudc du an do World Bank tai trg nam
2016, hién nay da diing hoat dong.

- Hé théng mang: SG dung chung hé théng mang
LAN c6 két néi Internet ctia Trung tam Quan ly bao tri giao
théng cong cong va dang kiém thay.

- Hé thong luu trir A liéu: Khong co.

Hién nay, chua c6 phan mém phuc vu quan ly hoat
déng VTHK cong cdng bang xe buyt.

2.2, Hién trang quy trinh nghiép vu quan ly VTHK
céng cdng bang xe buyt

Quy trinh giam sat kiém tra, giam sat hoat dong VTHK
cdng cong bang xe buyt: Day la quy trinh quan trong doi
vGi quén ly, giam sat van chuyén hanh khach céng cong
dugc thuc hién hang ngay anh huéng dén kinh phi trg gia
cta Nha nudc, chat lugng phuc vu nhéan dan...

2.2.1. Quy trinh kiém tra, gidm sdt hoat déng cta xe buyt
truc tiép

a. Thoi gian thuc hién

Thai gian kiém tra d&i v6i méi tuyén xe buyt la it nhat
1 lan/thang. Phong Quan ly giao théong céng cong xay
dung lich kiém tra hang thang hodc theo yéu cau dot
xudt, bao cao lanh dao Trung tam phé duyét trudc it nhat
2 ngay lam viéc.

b. Néi dung kiém tra

- Kiém tra, gidm sat vé diéu kién tiéu chudn xe buyt;

- Kiém tra, giam sat d6i véi hoat dong trén tuyén xe buyt;

- Kiém tra viéc thuc hién quy dinh vé dam bao an toan
giao théng;

- Kiém tra viéc thuc hién quy dinh vé chat lugng dich vy;

- Kiém tra vé céng tac ban vé, doanh thu.

¢. Quy trinh kiém tra

- Lap K& hoach kiém tra, giam sat dinh ky hang thang.

- Doi trudng Doi kiém tra co trach nhiém phé bién,
quan triét dén cac nhan vién trong ddi nham nam bat
nhitng nhiém vu dugc chi dao va trién khai thuc hién theo
ké hoach da dé ra; phan cong nhiém vu cu thé cho tiing
thanh vién trong doi vé cdng tac kiém tra.

-Trong qué trinh kiém tra giam sét trén tuyén theo cac
noi dung quy dinh tai quy trinh nay, nhan vién kiém tra thuc
hién ghi chép ndi dung kiém tra vao phiéu nhat ky kiém tra.

- Két thic méi dot kiém tra, Trudng Doi kiém tra co
trach nhiém téng hap bao cdo lanh dao Trung tam vé két
qua thuc hién theo ké hoach. Lam théng bédo bang van ban
trinh 1anh dao Trung tam ky duyét, kém theo bién ban vi
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pham (néu cd) gui dén cac don vi vi pham va bédo cao S&
GTVT dé xtr ly theo quy dinh tai hgp déng. Yéu cau don vi vi
pham ti€n hanh x{ ly va thong bao bang van ban két qua
xU ly cho Trung tam trong th&i han khéng qua 10 ngay ké tu
khi nhan dugc thong bao vi pham ctia Trung tam.

- Phong Quan ly giao théng cdng cdng b trach nhiém
luu trit bdo céo, thong bao va bién ban kiém tra tai phong
theo quy dinh.

2.2.2. Quy trinh kiém tra, xdc nhan khéi luong, doanh thu
thuc hién cta don vi cung tng dich vu van tai

a. Phuong thiic kiém tra, xdc nhdn

- Kiém tra, xac nhan khéi lugng, doanh thu thuc hién
theo phuong thiic quy dinh tai hgp dong gitta S6 GTVT va
don vi cung Uing dich vu van tai trén co s s6 liéu bao cao
clia don vi cung Ung dich vu van tai.

- Tai liéu thu thap lam can c kiém tra, xac nhan:

+ S6 liéu bao cdo ctia doanh nghiép;

+ Phiéu I&nh van chuyén, diéu dong phuong tién, nhat
ky hanh trinh;

+ S6 ban vé, quyét toan vé, cuéng vé;

+ Két qua kiém tra, gidm sat thong qua thiét bi giam sat
hanh trinh (GSHT) GPS va hé théng camera.

b. Quy dinh vé tai liéu, di liéu phuc vu cdng tdc kiém tra

- Dinh ky trudc ngay 5 duong lich thang ké tiép, don
vi cung Ung dich vu van tai gli bao céo téng hop két qua
hoat déng VTHK cuia thang trudc vé Trung tam (riéng déi vai
thdng 12, gtri trong ngay 31 thdng 12 hang ndm).

- Yéu cu déi vai l1énh van chuyén, [énh diéu dong stia
chia, cdng tac, s6 ban vé, quyét toan vé: Dam bao day da
va hgp lé cac théng tin, con dau, chit ky ngudi dung tham
quyén theo quy dinh hodc dugc Gy quyén ctia don vi; day
da chi ky xac nhan cta nhan vién diéu hanh, lai xe, nhan
vién ban vé, can bd quan ly bén theo quy dinh. Lénh van
chuyén, nhat ky chay pha, 1énh diéu dong, s6 béan vé, phiéu
quyét toan vé phai con nguyén ven, khéng chap va va thé
hién ré cac thong tin, s6 liéu.

- D6i vai phiéu thong ké vé hang ngay clia cac tuyén xe
buyt, yéu cau phai théng ké rd sé vé lugt va so lugt ngudi
dung vé thang déi vai tiing luot chuyén, seri vé lugt dau ca,
két thuc ca va cac chang kiém tra.

2.2.3. Quy trinh nghiém thu va thanh todn

S& GTVT sau khi nhan hé so xac nhan khéi lugng tur
Trung tam, két thdc méi quy hodc ndm S& GTVT sé tién
hanh kiém tra xac sudt khdi lugng van chuyén ghi trén Iénh
van chuyén trén phan mém ctia DNVT. Sau khi kiém tra
xong, S& GTVT thuc hién thanh toan cho DNVT dua trén
khéi lugng dugc nghiém thu sau khi kiém tra.

Cac quy trinh con thuc hién tha cong, thai gian thuc
hién dai. D{t liéu tdng hop, béo cdo chua dap tng dugc tinh
tuic thoi cho lanh dao. Moi dirliéu luu & dang tai liéu gidy dé
bi hu hao, that lac.

3. XAY DUNG HE THONG PHAN MEM KIEM SOAT
GIAO THONG CONG CONG BANG XE BUYT

3.1. Su can thiét thuc hién xay dung phan mém dé
quan ly hé théng xe buyt

- Nang cao viéc quan ly VTHK céng cdng bang xe buyt



(nhat la cac tuyén cé trg gid) nham dam bao chi ngan sach dugc hiéu qua, khong lang phi. Dé dang trong viéc theo déi, quan
ly clia ca 3 bén: Bon vi quan ly nha nudc, DNVT va nguai dan [2].

- VTHK c6ng codng bang xe buyt c6 dac diém kho theo déi do diing dé lién tuc, hanh khach 1én xudéng lién tuc, can tng
dung céng nghé dé s6 hda diém dung, bai dé.

- VTHK bdng xe buyt thudc quyén quan ly truc ti€p ctia S GTVT (VTHK tuyén c6 dinh con thudc quyén quan ly ctia dau
bén bén kia), do vay can c6 thai gian dé lién két, phoi hgp trong chuyén déi s6.

- Coéng tac quan ly sé tra lén don gian, tién Igi tranh 1ang phi vé nhan luc, vat luc, thay thé toan bé hé so gidy kho luu tr,
kho theo déi; trdnh lang phi trong cdng tac quan ly.

Doanh nghiép van tai
Trung tdm quan ly bao tri
MIIL_ ‘JC:L GTCC va ding kiém thuy
hll[ Truy cdp, quanly § - He S E 4
thongtin

Co’ quan QL chirc nang theo phan quyen

Téng cuc thué

:
@;:_; o X

i |

g—‘ng_;‘;‘_.

He thong quan ly théng tin VTHKCC

Doanh nghiép cung
cap dich vu LVC

cap dich vu GSHT

Vétinh dinhvi
vitrixe buyt h
.
(o Cl
S
PC‘ \ H 4’9 /
Thiét bi banva Thi&t bi GSH s
soatvé xebuy trén xe buyt] daddi Ll e
L § - LVC dientl

Doanh nghiép cung
cap dich vu ban vé

Hanh khdch tham gia GTCC

Hinh 3.1: Mé hinh téng thé Hé théng quan Iy VTHK cong céng bdng xe buyt trén phan mém

3.2. Chtic ndng ctia phan mém

Qua két qua khao sat nhu cau quan ly ctia S& GTVT, Trung tam Quan ly bao tri giao thong céng cong va dang kiém thay
va DNVT xe buyt, phan mém can dap ing cac yéu cau sau:

- Quan ly cac dit liéu tram diing, tuyén xe buyt dudi dang dii liéu dugc s6 hoa, san sang tham gia vao kho luu trir chung
cta thanh phé.

- Quan ly ha tang: Quan Iy hé sg, nha chg, diém dung, bén bai, quan ly duy tu, bdo dudng ha tang, quan ly khai thac
quang cao trén ha tang.

- Quan ly k& hoach: Thiét ké 16 trinh di chuyén cta tuyén, 1ap bang ké hoach gid van hanh tuyén, quan ly diéu chinh ké
hoach van hanh, giam sat tap trung toan bo cac tuyén xe buyt co trg gia, khong sir dung cac tai khoan quan ly ctia cac phan
mém do DNVT cung cap.

- Quan ly hé so ddi xe: HE so lai xe, gidy phép lai xe, ho sa phuong tién, lich sit dang kiém, bao hiém phuong tién, lap lich
hoat dong cho phuong tién, theo déi két qua thuc hién ké hoach.

- Giam sat van chuyén truc tuyén: Giam sat vi tri phuang tién, canh bao khi c6 su ¢6 clia phuong tién, hau kiém hanh
trinh cGia phuong tién.

- Gidm sat, diéu hanh truc tuyén: Gidm sat chuyén thuc hién tuan tha 16 trinh va gid ké hoach, tu déng canh bao khi
phuang tién vi pham: Vi pham van téc, sai 16 trinh, mé ctra khi dang di chuyén, diing dé lau trén tuyén.

-Tiép nhan va quan ly lich van chuyén dién ti cia DNVT:

+ Cung cdp ban dé s6 dé hién thi truc quan cac di liéu tram ding, 16 trinh tuyén va 16 trinh phuong tién.. ;

+ Hé théng san sang tich hgp véi cac hé théng vé dién ti ctia DNVT,

+ S8 héa san lugng van chuyén va luu trit tap trung, dé viéc théng ké bao céo linh hoat, nhanh choéng;
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+ Cung cap lénh van chuyén dién ti cho cac tuyén xe
buyt dugc khao sét;

+ Cac quy trinh gilta cdc DNVT va co quan quan ly sé
thuc hién xuyén suét trong phan mém; quan ly hiéu qua
chat lugng dich vu va céng tac tro gig;

+ Cung cap Ung dung trén thiét bi di dong, trang web
cung cap thong tin xe buyt (tra ctu 10 trinh, gia vé, tim
dudng...), dang ky mua vé thang, vé mién/giam va hoé trg
hanh khach tuong tac véi ca quan quan ly thong qua chuic
nang phan anh.

HE théng digu hanh Thigt bi thang tin cho hanh khach

Hé thiing b cdo thing ki ‘Dubng diy ndng

M8 théng dashboard, hé trg ra quyét dinh
Co' quan nha nwo'c/
Doanh nghiép van hanh

Cng thbng tin (Mobile / Website]

Nguoi dan / Hanh khich

TRUNG TAM QLBT GTCC & KT

JUNG CHUY|

i KIEM SOAT & PHAN TiCH
TN%?%I:‘ZEN QL SAN LUONG XACNHAN HO TR
CHUYEN DIEU HANH

AN TOAN BAO MAT
Quan ly dinh danh — Co s& ha tang- Ung dung bao mat

QL HA TANG SIAM SAT OL KEHOACH o
TREN TUYEN BEUEE KHAITHAC el
'lRLfC TUYEN THONG TIN

TRUYC TiCH HQP DICH VU / TICH HOP DA PHUONG THUC (BRT, MRT, GRAB, ...)

Dich vu bin dB nién l Dich vutich hop l Dich vy LVC dién tir

HA TANG KET N8I DI LIEU THOI GIAN THU'C

Camera quan sit. Thiét bj gidm sit hinh trinh, Camera quan sit

Cim bién phit hién phrong tign Thist bi soét vé/ thanh ton didn tir

Thit bi théng tin cho hanh khach Lénh van chuyén dign tir

B&n xe/Vi tri don tra khach

Phwomg tién

Hinh 3.2: So d6 kién trdc Hé théng quan ly VTHK céng céng
béng xe buyt

3.3. Mé hinh téng thé va giai phap trao déi théng tin

Hé thong quan ly VTHK céng cong bang xe buyt (hé
théng BMS) két néi gilra cac thanh phan sau:

- Dya trén thuc t€ moi xe buyt da co lap dat thiét bi
GSHT (d€ thu thap théng tin vé vi tri, van téc, trang thai
may diéu hoa, trang thai clia ddng ma clia tuyén xe buyt...)
va thiét bi ban, soét vé (dé€ thu thap giao dich ban, soat vé).
Nhiing théng tin nay sé dugc gui vé nha cung céap dich vu
theo thai gian thuc.

- Doanh nghiép cung cap dich vu GSHT va doanh
nghiép cung cap dich vu ban vé sé gui théng tin dir liéu vé
hé théng quan ly thong tin xe buyt dat tai Trung tam dit liéu
thong qua giao thiic AMQP. Riéng dir liéu ban vé sé xuat
ra héa don dién t gli vé Téng cuc Thué theo quy dinh tai
Thong tu 78/2021/TT-BTC [3].

- Tai hé théng quan ly théng tin xe buyt dat tai Trung
tam dt liéu, dir liéu sé dugc xtt Iy, téng hop, phan tich theo
cac muc dich khac nhau, cho ca quan ly va diéu hanh. D
lieu dugc hién thj lén ban dé s6, phuc vu céng tac quan ly
giam sét xe, 16 trinh xe, thoi gian van hanh thuc té€ cda tiing
xe va cac diéu hanh vién c6 thé dua ra cac quyét dinh xtr ly
tinh hudng xay ra thuc t& nhu déi 16 trinh xe khi un tic, déi
gi& van hanh theo nhu cau phat sinh thuc té...

- Cac théng tin trén dugc xu ly, phan tich, téng hop
thanh céac théng tin (théng tin tuyén, gia vé, tim 16 trinh,
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du bao phuong tién dén tram...) cung cap cho ngudi dan
tham gia VTHK céng cong thong qua cac man hinh théng
tin, web va Ung dung trén thiét bi di dong.

HE THONG HOA DON PIEN T TRUNG TAM (TCT) HE THONG KIEM SOAT GTCC (BMS)
fAMOQP.
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Hinh 3.3: M6 hinh tong thé két néi may ban vé trén xe
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4. KET LUAN

Nghién ctiu da danh gia cac két qua khao sat hién trang
ha tang ky thuat hé théng cong nghé va nghiép vu quan ly
giao thong cdng cong bang xe buyt tai Hai Phong. Cac két
qua ctia nghién ctiu phan tich su can thiét clia cong tac s6
hoéa hinh thiic van chuyén hanh khéach bang xe buyt va xay
dung chi tiét cac hang muc cong viéc dé xay dung phan
mém quan ly cong tac nay. Cac két qua cutia bai bao sé hod
trg don vi quan ly nha nudc, doanh nghiép khai thac va dac
biét hanh khach di xe dé& dang quan ly va tiép can thong tin
vé xe buyt, bai d6, diém ding, thdi gian chd... Hoat dong
nay gop phan xay dung hé théng giao théng cong cong
thong minh, hién dai, xay dung céc d6 thi tién nghi va than
thién véi moi trudng.

L&i cam on: Nghién clu nay dugc tai trg bdi Truong
Dai hoc Hang hai Viét Nam trong Dé tai ma sé DT23-24.80.
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Truc quan héa mé hinh 3D t6 chc giao théng
tai duong ngang duong sat trong do thi ¢ Viét Nam

st dung VISSIM

B ThS. TRINH VAN MY; TS. VUONG XUAN CAN®; ThS. VO TRONG THUAT; TS. TRINH THI HUONG

Trudng Dai hoc Giao thdng van tai
B ThS.NGUYEN THI AN

Trudng Dai hoc Kinh té Qudc ddn
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TOM TAT: Nghién clu budc dau ap dung phan
mém md phoéng giao théng VISSIM va Sketchup
dé tryc quan héa md hinh 3D cla 18 chuc giao
théng tai dudng ngang dudng sat trong dé thi &
Viét Nam. Nghién clu truong hop tai duong ngang
Gidi Phéng - Nguyén Hau Tho cho thay, mé hinh
3D vé 16 chuc giao théng rat chan thuc, truc quan
vé céc thiét bi an toan s dung. Day cling la co s&
viing chic lua chon dugc phuong an t8 chuc giao
théng sau khi phéi hop cd mé hinh 3D cua vat finh
va dong xe.

TU KHOA: Truc quan héa, VISSIM, Sketchup,
duong ngang dudng sat, t6 chic giao théng.

ABSTRACT: This paper preliminary applies
traffic simulation VISSIM software and Sketchup
to visualize a 3-dimensional model of traffic
organization at urban railway-road crossings in
Vietnam. The case study at Giai Phong - Nguyen
Huu Tho crossing shows that the 3-dimensional
model of traffic organization is very realistic and
intuitive in terms of safety devices used. This is
also a solid basis for choosing a traffic organization
solution after combining both 3D models of static
objects and traffic flow.

KEYWORDS: Visualization, VISSIM, Sketchup,
railway-road grade crossings, traffic organization.

1.DAT VAN DE

ATGT tai cac giao cat dudng ngang dudng sat véi
dudng bd 1a méi quan tdm clia cac cd quan chiic nang va
ngudi dan do s6 vu TNGT xay ra hang nam van dang lo ngai.
Theo théng ké clia Cuc Canh sat giao théng, tinh tir nam
2013 dén 2022 ca nudc da xay ra 2.728 vu TNGT dudng sat,
lam chét 1.416 ngudi, bi thuong 1.646 ngudi gay thiét hai
I6n vé tai san. Trong d6, co t6i 2.581 vu TNGT dudng sat
xay ra tai cac dudng ngang (chiém 94,6%) téng s6 vu TNGT
dudng sat, khién hanh trinh nhiéu doan tau bi gian doan,
gay tén that cho Nha nudc hang chuc ti déng [1]. T6 chuc

va quan ly giao théng tai cac dudng ngang la mét trong
nhing giai phap kinh té va hiéu qua trong cai thién ATGT
cho cé dudng st va dudng bo. Hién nay, cac gidi phap té
chtic va quan ly giao thong néi chung va dudng ngang noi
riéng & nudc ta van cha yéu dugc thiét ké trong méi trudng
2 chiéu (2D) nén khong truc quan va chua thuan lgi cho
ngudi ra quyét dinh. Vi vay, viéc nghién ctu truc quan hoda
nhiéu chiéu, vi du nhu 3D, 4D va nhiéu hon sé gop phan
dang ké cho qua trinh ra quyét dinh, tir d6 c6 thé lva chon
dugc giadi phap hgp ly hon.

Truc quan hoéa dugc hiéu la cach biéu thi dit liéu theo
thai gian va (hoac) khéng gian, c6 thé gén lién véi cac théng
tin dia ly d€ nguai dung dé hi€u hon va dé dang hon trong
viéc ra cac quyét dinh [2]. & nghién ctu nay, truc quan hda
3D la st dung mé hinh khéng gian 3D dé mé ta di liéu
vé t8 chuc giao thong trén dudng va nut giao théng. Cac
phuong phap nhu quét laser, UAV, Lidar... c6 thé hé trg xay
dung mo6 hinh khéng gian 3D cho bé mat dia hinh quanh
khu vuc nut giao théng hay doan dudng, nhung ap dung
dé trién khai cac phuang an thiét ké vé té chuic giao théong
van con han ché. Cac phan mém xay dung khéng gian 3D
don thuan nhu AutoCad 3D, 3D max, Sketchup... sé& khé
khan tich hgp mé t& mo hinh vat thé chuyén dong, nhat
la chuyén déng cta dong xe. VISSIM (Verkehr In Stadten
- SIMulationsmodell) la mét phan mém mé phoéng giao
théng vi mo, vira 6 kha nang moé phéng dong giao thong
hén hgp, viia ¢ kha nang truc quan hoa 3D ca tinh vat va
phuong tién giao théng. Tuy nhién, do VISSIM [3] dugc phat
trién b&i Cong ty PTV cla Dlc nén cac thiét bi ATGT nhu
bién béo, vach k& dudng... khéng thé dap Uing viéc mo ta
day du trong pham vi Viét Nam.

& nudc ta, mot sé hoc gid da cé gang st dung phan
mém mo phéng giao théng VISSIM [4-7] dé phan tich va
danh gia nut giao thong va doan dudng. Tuy nhién, phan
I6n cac nghién cdu tap trung vao phan tich lién quan dén
dong xe, tic giao thong ddng ma chua quan tam dén viéc
truc quan hoa 3D ca cac thiét bi an toan giao thong (déen
tin hiéu, bién bao, vach ké dudng...) ciing vai dong xe. Hon
n(ia, cac tac gia cling chua thdy cac bao cdo hay nghién cdu
nao cho cac dudng ngang giao cat dudng sat - dudng bo.
Vi vay, nghién ctiu nay budc dau dp dung phan mém mé

3T



KHOA Hoc co"a “GH : 15??/62[[1]24 (743)

phdng giao théng VISSIM va phan mém Sketchup dé truc
quan héa mé hinh 3D clia t6 chuc giao thong tai dudng
ngang dudng sat trong do thi & Viét Nam, gop phan vao
viéc dua ra mot gidi phap hé trg viéc ra quyét dinh.

2. NOI DUNG NGHIEN CUU

2.1. S0 lugc VISSIM va Sketchup

VISSIM 1a go6i phan mém do Céng ty PTV (Planung
Transport Verkehr) clia CHLB Duc phét trién. Day la phan
mém mo phong giao théng vi mé ¢é tinh rdi rac va ngau
nhién [8]. VISSIM khéng chi c6 thé mé phéng giao thong da
luéng véi thanh phan xe da dang (bao gobm 6 t6, xe khach,
xe buyt, xe dién, xe trong tai ndng, xe mdy, xe dap va nguai
di bd), ma con c6 thé moé phdng céac vat thé va thiét bi ATGT
nhu dén tin hiéu, bién bao giao thong, vach ké dudng, hang
rao... [4, 5, 9]. VISSIM cho phép ngudi dung xay dung thém
cac loai phuong tién giao thong va thiét bi ATGT thong qua
céng cu hd trg 3D cho VISSIM - V3DM (VISSIM 3D Modeller)
cling ctia Cong ty PTV va cac phan mém xay dung mé hinh
3D théng dung nhu Autodesk Autocad, Autodesk 3DS max,
Sketchup. Dudi day la mét s6 mo hinh xe va tinh vat trong
moi truong VISSIM.

Hinh 2.2: Mé hinh mét sé tinh vt trong VISSIM
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Sketchup [10] 1a mét cdng cu manh héd trg xay
dung cac md hinh thong tin cong trinh 3D (3D Building
Information Modelling, 3D BIM). Sketchup cé nhiéu
plugin nguén M@ gilp qua trinh xady dung mo hinh 3D
thuan Igi va nhanh chéng hon. Dac biét, n6 cé thé két
hgp v6i mé phdng giao théng nhu VISSIM dé tao ra mot
moi trudng truc quan do hé trg qua trinh ra quyét dinh
vé quan ly va t6 chuc giao théng cling nhu cac khia canh
khac nhau trong linh vuc GTVT.

2.2. Qua trinh xay dung

Qua trinh xay dung mé hinh truc quan hoéa 3D t6
chtc giao thong tai dudng ngang trong khu d6 thi dugc
thuc hién nhu trén Hinh 2.2. Theo d6, qua trinh trién khai
théng qua cac budc sau day: (1) Thu thap théng tin vé
yé€u t6 hinh hoc, yéu t6 vé dong xe va cac thiét bi ATGT
chti yéu cling véi cac d6i tugng khac nhu cay xanh, chiéu
sang; (2) Sau khi thu thap hién truong, tién hanh xay
dung mang lugi dudng, dudng ngang trong moi trudng
VISSIM, déng thai so bd b tri cac déi tugng 3D ma trong
thu vién 3D cda VISSIM sdn ¢d, nhu dén tin hiéu giao
théng, vach mii tén chi huéng; (3) D6i véi cac doi tuong
ma khong co sén trong VISSIM, sé dugc xay dung trong
moi trudng Sketchup; (4) Sau khi da xay dung xong cac
doi tuong 3D trong Sketchup sé dugc xuat sang V3DM
dé hiéu chinh va luu & dinh dang (*.V3D) tuang tich vai
moi trudng VISSIM; (5) Xuat cdc moé hinh 3D vao moi
truong VISSIM théng qua moé-dun 3D dén tin hiéu (3D
Traffic Signals) va mo-dun 3D vat thé (static 3D models)
ngay trong giao dién ctia s6 chinh ctia VISSIM.

Sketchup

Hinh 2.3: Qua trinh truc quan héa mé hinh 3D tai duong ngang

2.3. Nghién citu truéng hop duong ngang Giai
Phéng - Nguyén Hitu Tho

a) Mé ta duong ngang

Pudng ngang dudng sat tai nut giao théng Giai Phéng
- Nguyén H{u Tho ndm trén tuyén dudng sat Bac - Nam
(Km6+052), nai ¢6 tan suat tau qua lai 16n han cac tuyén
khac. Budng Giadi Phéng la dudng hai chiéu, méi chiéu co
4 lan xe va c6 dai phan cach gilta réng khodang 1 m, trén c6
b6 tri hang rao va dén chiéu sang. Budng Nguyén Hiiu Tho
cling la dudng hai chiéu, méi chiéu cé mét lan xe va khéng
¢6 dai phan céch gita. Khu vuc dudng ngang c6 bé tri via
hé vai hang cay xanh danh cho ngusi di bé. Vé t8 chuc



giao théng, qua khao séat cho thay, quanh khu vuc dudng
ngang bé tri cac bién bao giao théng nhu P.102, R.302a;
1.423; P103¢c; W.210; R415. Bén canh dé, cac vach ké duong
cling dugc st dung nhu vach 2.1, vach 7.1, vach 7.3, vach
9.3, vach 7.6. Khu vuc giao théng dugc bé tri hé théng den
tin hiéu diéu khién giao théng dudng bo. Pudng st song
song Giai Phong va dudng ngang co gac chan, barrier va
dén canh bao tau dén. Mot s hinh anh vé nut giao thong
nhu thé hién & cac hinh duéi day.
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Nguyén Hiu Tho.

Hinh 2.5: Pudng Gidi Phéng

Hinh 2.7: Dén c3nh bdo va Barrier tai duong ngang

b) Truc quan héa trong méi trudng VISSIM

Dua trén thuc t€ dudng ngang ciing nhu nut giao
thong Giai Phong - Nguyén Hiu Tho va qua trinh xay dung
truc quan hoa mé hinh 3D vé t6 chiic giao thong dugc trinh
bay trong phan 2, nhdm nghién ctiu da thuc hién moé hinh
héa 3D mot sé thiét bi ATGT dugc st dung cho té chiic giao
thong cho ca dudng séat va dudng bo tai dudng ngang nay.
Két qua dat dugc nhu thé hién & cac hinh dudi day.

Hinh 2.8: Khéng gian vé t6 chuc giao théng
tai ndt khi chua cé tau dén

Hinh 2.9: Khéng gian ndt khi nhin tir duéng Gidi Phéng
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Hinh 2.10: Khéng gian ndt khi nhin ttr duong Nguyén Hitu Tho

Cac két qua mé hinh héa 3D t6 chiic giao théng & trén
cac Hinh 2.8 dén Hinh 2.10 rat truc quan va phu hgp véi
khéng gian thuc té tai dudng ngang nut giao. Mot sé doi
tugng dugc mo hinh héa 3D nhu sau:

- Pén tin hiéu giao thong dudng bd trén cot ding va
cot co tay vuon;

- Bén canh béo tau dén tai dudng ngang;

- Bién bdo giao théng trén cot ding va trén cot cé
tay vuon;

- Vach ké duong: Vach phan lan va mdi tén;

- bén chiéu sang;

- Hang rao trén dai phan cach ctia dudng Giai Phong;

- Lan can t6n séng doc dudng sat Bac - Nam;

- Nha géc;

- Cay xanh va mét s6 déi tuong khac.

Day la co s6 quan trong gilp nhiing Nngudi ra quyét
dinh danh gia tinh phu hgp trong té chiic giao thong tai
dudng ngang, cling nhu 1a cd s& cho viéc thiét ké cai tao t6
chuic giao théng khi can thiét. Bén canh dé, mé hinh héa
3D nay khi két hgp v8i mo hinh 3D déng cia dong phuong
tién sé cang truc quan va sinh ddng vé thé gidi thuc cla
moi trudng giao théng thuc té, tir d6 cac gidi phéap t6 chuc
giao thong sé cang tin cay hon.

3.KET LUAN

Nghién ctiu nay da ap dung VISSIM va Sketchup dé truc
quan héa 3D vé té chuic giao thong tai dudng ngang Gidi
Phéng - Nguyén Hu Tho trén dia ban TP. Ha Noi dya trén
VISSIM va Sketchup. Két qua nghién ctu budc dau cho thay
nang luc cla cac cong cu st dung. Tuy nhién, nghién cdu
chua két hgp véi dong giao théng trén dudng ciing nhu
chua m& rong dugc ra cac déi tugng phuc tap hon, vi du
nhu nha ga dudng sat dé thi, nat giao théong phuc tap...
Trong thai gian tdi, cac han ché nay sé tiép tuc dugc trién
khai d€ tai khang dinh cho kha nang 4p dung VISSIM trong
moi trudng giao thong & Viét Nam.

LGi cam on: Nghién ctu nay dugc tai trg bdi Truong
Pai hoc GTVT trong Dé tai ma s6 T2024-DT-001.
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Anh hudng cdia ham luong xi 106 cao nghién min
dén mot so6 tinh chat clia bé tdng ban mém tinh nang cao

B TS.NGUYEN NGOC LAN®; NGO QUANG VINH; PHAM HOANG HUNG; PHAM DINH MINH

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

TOM TAT: Bé tdng ban mém (BTBM) duoc ché tao
U bé téng asphalt réng cé d6 réng du ti 22% dén
28% va vat liéu vira géc xi mang tinh nang cao. Vat
liéu vira géc xi mang la thanh phan quan trong trong
viéc hinh thanh cuong dé va cac tinh nang cda
BTBM, vat lidu nay cé thé duoc ché tao t& ngudn
vat liéu chat két dinh da thanh phan, bao gbém: Xi
mang, silica fume, xi 16 cao nghién min. Bai bao
dua ra két qud thuc nghiém danh gia mét sé tinh
chat clia BTBM st dung vira géc xi mang da thanh
phan gém xi mang, silica fume va xi 16 cao nghién
min (S95) c6 cac ham luong 10%, 20%, 30% va
40%. Két qua thuc nghiém vira géc xi mang cho
thay r&ng, dé nhat cda vira géc xi mang thay déi tu
23 - 47s, cuong dé chiu nén/cuong dé chiu kéo
frung binh & cac ngay tudi 1 ngay, 3 ngay va 7 ngay
Ian luot bang 44,27/10,2 MPa, 73,55/13,6 MPa va
79,07/14,7 MPa. Cudng dé chiu nén cla BTBM &
cac ngay tudi 1 ngay, 3 ngay va 7 ngay lan luot bing
8,49 MPa, 10,07 MPa va 11,73 MPa. Ngoai ra, két
qud nghién clu thuc nghiém con cho thay rang, khi
tang ham luong S95 tu 10% 1én 40% thi cuong
d6 chiu nén cla vita géc xi mang, cuong dé chiu
nén, mé-dun dan hdi kéo gian tiép tai trong lap,
BTBM cé xu hudng gidm xudng. Vé két qud cudng
d6 chiu kéo khi uén va nang luong pha hldy cla
BTBM, hén hop si dung 30% S95 cho két qua thi
nghiém cao nhat.

TU KHOA: Vira géc xi mang tinh n&ng cao, bé téng
ban mém, xi 16 cao nghién min, Mé-dun dan hoi
kéo gian tiép tai trong lap, ndng luong pha hay.

ABSTRACT: Semi-flexible concrete (SFC) is made
from porous asphalt concrete with air voids from
22% to 28% and high-performance cementitious
grount. High-performance cementitious grount
are an important component in forming the
strength and features of SFC. This material can
be made from multi-component cement materials
including: Portland cement, silica fume, ground-
granulated blast-furnace slag. This paper presents
experimental results evaluating some properties
of SFC wusing multi-component cementitious
grount including portland cement, silica fume,

and ground-granulated blast-furnace slag (S95)
with 10%, 20%, 30% and 40%. Experimental
results show that the viscosity of high-performance
cementitious grount varies from 23 - 47 seconds,
the average compressive strength/tensile strength
at the age of 1 day, 3 days and 7 days equal to
44,27/10,2 MPa, 73,55/13,6 MPa and 79,07/14,7
MPa, respectively. The compressive strength of SFC
at the age of 1 day, 3 days and 7 days is equal to
8,49 MPa, 10,07 MPa and 11,73 MPa, respectively.
In addition, the results of experimental research
also show that, when increasing the S95 content
from 10% to 40%, the compressive strength of
cement-based mortar, compressive strength and
resilient modulus of SFC fto decrease. Regarding
the results of flexural strength and failure energy of
SFC, the mixture using 30% S95 with the highest
test results.

KEYWORDS: High-performance cementitious
grount, semi-flexible concrete, ground-granulated

blast-furnace slag, resilient modulus, failure energy.

1.DAT VAN BE

Theo quan diém thiét ké va muc dich st dung, mat dudng
dugc phan loai thanh mat dudng mém va mat dudng cing. Tuy
nhién, trong qua trinh khai thac mat dudng bé tong nhya ludn
d6i mat véi cac dang huhdng nhu ndt, Iin vét han banh xe, dac
biét la véi mat dudng thudng xuyén chiu tai trong xe nang [1, 2].
Thay vao d6, mat dudng ciing (bé tdng xi mang) c6 tinh 6n dinh
nhiét va kha nang chiu tai trong xe nang tét han cé thé dugc sit
dung thay thé, nhung van dé thdi gian khai thac sau khi thi céng
xong va tinh ém thuan cling nhu kha nang bao tri va sfa chlia
trong qua trinh van hanh 1a nhiing nhugc diém cla loai két cau
mat duding nay [3]. D€ khac phuc nhiing han ché& nang cao hiéu
qua khai thac clia c@ mat dudng mém va mat dudng ciing, dan
dén yéu cau tim kiém cac gidi phap mat dudng dé c6 thé két
hop dac tinh cuong dé cao clia vat liéu bé tong xi mang va tinh
linh hoat clia vat liéu asphalt. M6t gidi phap thay thé doé chinh la
mat dudng ban mém (semi-flexible pavement - SFP)[4, 5]. Mat
dudng ban mém lan dau tién dugc gidi thiéu & Phap vao nam
1960, sau d6 da dugc str dung rong rai & chau Au trong 40 nam
qua. Vao dau nhiing nam 1970, mat dudng ban mém da duoc
th nghiém bai cong binh luc quan Hoa Ky tai Trung tam Thi
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nghiém mat dudng. Mat dudng ban mém dugc goi vai nhiéu
tén khac nhau & cac vuing khac nhau, loai mdt duong nay con
duoc goi la mat dudng nlia ciing, mat dudng composite, hdn
hagp bé téng nhua-xi mang Portland, mat dudng nhua cai tién
hodc da dam rai viia (Grouted Macadam). Mdc du c6 nhiing tén
goi khac nhau nhung nguyén ly lam viéc van la két hgp nhiing
tinh nang ctia mat dudng bé toéng xi mang va mat duong bé
tong nhua bang cach ldp day cac 16 rong ctia khung bé téng
nhua véi d6 rdng 25 - 35% bang viia xi mang cudng dé cao [6, 7,
8,9]. Do céc uu diém ctia viéc thi cdng khdng co méi ndi, cudng
d6 cao, khong tham nudc, d bén cao va khang nhién liéu, nén
mat dudng SFP ¢6 thé dugc ap dung dé xay dung va cai tao cac
khu vuc c6 mat do giao théng cao, nhu san cong nghiép, bén
xe buyt, khu vic d6 xe, san ga va cac khu vuc khéc [9]. G Viét
Nam, van dé hu hdng mat dudng ludn la cha dé dugc quan tam
hién nay, nhat la cac tuyén dudong co luu lugng xe luu théng
I6n, dudng G cac nut giao, dudng & khu vuc tram thu phi duong
b0, bén bai db xe, dudng ra vao cang, dudng trong khu cong
nghiép, dudng san bay. SFP khac phuc dugc nhiing nhugc
diém ctia c& mat dudng mém vé kha nang chiu luc va tinh 6n
dinh nhiét - m va nhiing nhugc diém cda mat dudng cling vé
do cuing, tinh khong lién khai va tién d6 thi cong. Hién nay, viéc
ting dung cdng nghé SFP &Viét Nam van phu thudc vao nguén
phu gia ngoai nhap dé ché tao vét liéu grouting, ngoai ra hién
van chua ¢ don vi nao san xuat dugc viia tinh nang cao duing
cho mat dudng ban mém. Do vay, viéc cht ddng nghién ciu
dé san xuat dugc vat liéu grouting thuang pham tinh ndng cao
dung cho cong nghé SFP trén ca s& ngudn nguyén liéu & Viét
Nam la can thiét.

Bai bao nay dua ra két qua thi nghiém vé vat liéu vira
véi ham lugng xi 16 cao thay déi tir 10% - 40%, danh gia
mot s6 chi tiéu ky thuat nhu d6 nhét, cudng déd nén, cudng
d6 chiu kéo khi uén. Trén co s& d6 st dung vat liéu vira da
nghién ctu dé thi nghiém cac chi tiéu cta bé téng bén
mém nhu cudng do nén, cudng dd ép ché, ting xt chiu kéo
khi uén, mo-dun dan hoi kéo gian tiép tai trong lap.

2. NGHIEN CUU THUC NGHIEM

2.1. Thanh phan vét liéu

- Xi mang: Trong nghién ctu st dung xi mdng PC50
thoa man céac yéu cau ky thuat theo TCVN 6016:2015.

- Phu gia: Trong nghién ctu st dung loai phu gia siéu
déo Polycarboxylate Superplasticizer (PCE) la loai phu gia
siéu déo dang bot théa man cac yéu cau ky thuat theo tiéu
chudn ASTM C494,

- Silica fume: Trong nghién ctiu st dung loai silica fume
dang khong két nén cac chi s6 ky thuat déu dap ung theo
TCVN 8827:2020.

- Xi 16 cao nghién min: S&rdung xi [6 cao nghién min S95
déu thod man cac yéu cau ky thuat theo TCVN 11586:2016.

- Nudc: Nudc sir dung dé tao bitum bot Ia nudc sach,
cac chi tiéu thda man theo TCVN 4506.

2.2.Thi nghiém cac chi tiéu

Loai groutitng dugc nghién ctu thanh phan phdoi tron
VGi cac loai vat liéu hién c6 va nghién ctiu chinh 1a thay ddi
ham lugng xi 16 cao nghién min $95. Cac ty & nudc dugc
diéu chinh va téng hgp tir cac nghién cuiu truéc day. Trong
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pham vi nghién ctru & day, cac ty 1é nudc dugc lua chon lan
lugt la 22%, 24% va 25% theo khéi luong chat két dinh. Trén
co & loai grouting, cac ty 1& nudc st dung va sé lugng ting
vGi ting ham lugng xi 16 cao thi nghiém cac chi tiéu nghién
clru dua ra téng s6 lugng mau thi nghiém nhu & Bdng 2.1.
Bang 2.1. Két qua thi nghiém do dé nhét cua vét liéu grouting

Cap phéi Ham lugng nuédc, % PO nhét, giay
CP1-10% S95 24 30
CP2-20% S95 22 47
CP3-30% S95 25 23
CP4-40% S95 25 27

Thiét bi thi nghiém dé nhét hinh nén theo Tiéu chuan
thi nghiém ASTM C939-10. Hinh 2.1 thé hién thiét bi thi
nghiém tao dugc st dung cho nghién ctu.

| )

Hinh 2.1: Thiét bj thi nghiém do dé nhét

2.3. Két qua thi nghiém va phan tich danh gia mét
s6 tinh chat co ly cia grouting anh huéng cua xi 16 cao
nghién min

*® Anh hudéng cta xi 16 cao nghién min dén cuong dé chiu
kéo khi uén:

Anh huéng ctia xi 16 cao nghién min dén cudng do chiu
kéo khi udn (R ) va cudng dé chiu nén (R ) (Hinh 2.2).

Két qua thi nghiém cudng dé chiu kéo khi uén cho thay,
cudng do chiu kéo khi udn clia cac loai grouting tang lén khi
tang thai gian bao dudng tir 11én 3 ngay va 7 ngay, téc dé tang
nhanh trong 3 ngay dau nhung sau d6 cham dan. § thai diém
1 ngay ¢6 su thay déi dang ké vé cudng dd chiu nén gilta cac
hén hop 10%, 20%,30% va 40% xi [d cao $95. Tuy nhién, & thoi
diém 3 ngay va 7 ngay khéng co su khac biét dang ké gitia cac
loai grouting. Néu ldy gia tri cudng do kéo udn t6i thi€u & 1
ngay la 7,0 MPa va 7 ngay la 12 MPa (Technical Data Sheet -
Densiphalt) thi ham lugng S95 thay thé & muic giGi han la 30%.

i

b)
Hinh 2.2: Su thay déi cuong dé chiu kéo khi udn va cuong dé chiu
nén: a) - K&t qua thi nghiém cudéng d6 chiu kéo khi uén; b) - Két qua
thi nghiém cuong dé chiu nén



Két qua thi nghiém cudng doé chiu nén cho thdy, cudng
do chiu nén cla cac loai grouting tang lén khi tang thaoi gian
bdo dudng tir 1 1én 3 ngay va 7 ngay, téc d6 tang nhanh trong
3 ngay dau nhung sau d6 cham dan. & thai diém 1 ngay <6
su thay d6i dang ké vé cudng do chiu nén gitia cac hén hop
10%, 20%, 30% va 40% S95. Tuy nhién, & thai diém 3 ngay va
7 ngay khéng co su khac biét dang ké gitia cac loai grouting.
Néu ldy gid tri cudng do chiu nén t6i thi€u & 1 ngay la 50 Mpa
va 7 ngay la 80 MPa (Technical Data Sheet - Densiphalt) thi chi
€6 cap phéi grouting 10% S95 dat yéu cau.

3.KET QUA VA THAO LUAN
3.1. Anh huéng ciia ham lugng xi 16 cao nghién min
S95 dén cudng d6 chiu nén

18.00

®ingly @3ngly 87ngay
16.00

14.00
12.00
10.00

8.00

Cuéng dé chiu nén, MPa

10 20 30 40
Ham lwong S95 thay thé xi ming, %

Hinh 3.1: Cudng dé chiu nén cua bé téng ban mém ung véi

ham luong xi 16 cao nghién min S95 khac nhau

Két qua & Hinh 3.1 cho thay rang, cudng do6 chiu nén
cla cac loai bé tong ban mém tang dan theo thai gian,
va khi tdang ham lugng 595 [én 20%, 30% va 40% thi muic
dé tang cudng dé & 7 ngay tudi lan luct 45,8%, 110,4% va
92,8% so vGi cudng dod chiu nén & 1 ngay tudi.

VGi 1 ngay tudi, khi tang ham lugng S95 thay thé xi
mang PC 50 thi cudng d6 chiu nén cla bé téng ban mém
giam xuéng, nhung & 3 ngay va 7 ngay thi cudng do chiu
nén co xu hudng ting 1én, gié tri cao nhat & 7 ngay tudi tiing
vGi ham lugng S95 bang 30%.
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Hinh 3.2: Su thay déi cuong dé chiu nén cua bé téng ban mém véi
ham Iuong xi 16 cao nghién min S95

Suthay d8i cudng d6 chiu nén clia cac loai bé tdng ban
mém & cac thai gian bao dudng 1 ngay, 3 ngay va 7 ngay
thé hién nhu & Hinh 3.2 cho thay, v6i ham lugng S95 bang
10% thi khong co su thay ddi dang ké vé cudng dd chiu
nén & 3 ngay, 7 ngay so vGi 1 ngay tudi. Nhung v6i ham
lugng S95 bang 20 %, 30% va 40% cé su thay ddi dang ké
vé cudng dé chiu nén & 3 ngay va 7 ngay so vGi 1 ngay tudi.
Néu 13y gisi han quy dinh cudng dé chiu nén t6i thiéu

1 ngay la 4,0 MPa (Densiphalt-Technical Data Sheet) thi cac
loai bé téng ban mém déu dat yéu cau va khi so sanh véi gia
tri cudng do bé tong ban mém s dung grouting cla Sika
thi bé tong ban mém st dung 10% S95 cao hon va tuang

duong véi loai st dung 20% S95. G 3 ngay tudi, loai 10% va
20% S95 cao hon & 7 ngay tudi thi tueng ducng so vdi loai
st dung grouting cua Sika. Dac biét, cudng do chiu nén cla
bé téng ban mém & 7 ngay tudi, loai s&r dung 30% va 40%
S95 con cao hon so véi loai si dung grouting cda Sika.

3.2. Anh huéng ctia ham lugng xi 16 cao nghién min
S95 dén cudng dd ép ché
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20 J I
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) I I
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>

Cuong d6 ép ché, MPa

Ciic hén hep
Hinh 3.3: Anh huéng cda ham luong xi 16 cao nghién min S95
dén cudng dé ép ché
Cudng dé ép ché thé hién kha nang khang nut clia bé
téng ban mém, theo Quyét dinh s6 189/QD-BGTVT mau
dugc bao dudng 7 ngay sau do thi nghiém ép ché & 25°C.
K&t qua thi nghiém cudng doé ép ché clia cac mau bé téng
ban mém thé hién nhu & Hinh 3.3 déu Ién hon gid tri toi
thiéu 0,9 Mpa theo Quyét dinh 189. Cac loai bé tong bén
mém ché tao c6 cudng dé ép ché tueng duong vai loai st
dung grouting cua Sika.
3.3. Anh huéng ctia ham lugng xi 16 cao nghién min
S95 dén ing xu chiu kéo khi uén
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Hinh 3.4: Biéu dé luc va chuyén vi ctia cdc mau bé téng ban mém
thi nghiém uén: a) - Bé téng ban mém 10%S95; b) - 20%S95,
c) - 30%S95; (d) - 40%S95
Tur cac biéu d6 quan hé luc chuyén vi Hinh 3.4, nghién cliu
ti€n hanh tinh toan dugc cudng do chiu kéo khi uén, nang
lugng pha hay (Gf) va bién dang tai thai diém mau bi pha
hoai, két qua dugc thé hién nhu & Hinh 3.5, Hinh 3.6, Hinh 3.7.
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Hinh 3.5: Cuong dé chiu kéo khi uén ctia cdc mau bé téng ban mém
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Anh huéng ctia ham luong $95 dén ting xt chiu kéo khi
udn clia cdc mau bé tdng ban mém cho thay rang, khi ham
lugng S95 tang lén thi cudng dé chiu kéo khi udn (Rku) va
nang lugng pha huy (Gf) tang 1én, hon hgp st dung 30%
595 ¢6 Gf va Rku cao nhat.
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Hinh 3.6: Nang luong pha hiy cda cdc mau bé téng ban mém
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Hinh 3.7: Bién dang Ion nhét tai thoi diém mau bi pha hoai

Khong cé su khac biét nhiéu vé két qua bién dang cla
cac mau bé tdng ban mém tai thoi diém pha hoai. Néu lay
gia tri bién dang I6n nhat t6i thiéu quy dinh theo Quyét
dinh 189 la 3x10% mm/mm, thi cac loai bé téng ban mém
ché tao déu dat yéu cau.

3.4. Anh huéng ctia xi 16 cao nghién min $95 dén
mé-dun dan héi kéo gian tiép tai trong lap

Két qua thi nghiém M, clia cdc mau bé tong ban mém
dugc so sanh déi ching vai hén hgp bé tong asphalt réng
(BTAR) va bé téng asphalt chdt tinh ndng cao (BTATNC),
Hinh 3.8 thé hién cac két qua thi nghiém.
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14000 | 1
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Nhiét d thi nghiém, °C

Hinh 3.8: K&t qua thi nghiém M, cda cac hén hop

C6 thé thdy rdng, MR ctia hdn hgp bé téng ban mém da
cdi thién rat nhiéu so véi bé tong asphalt rong (BTAR). So vai
loai bé tong asphalt chat tinh ndng cao, & 20°C loai bé tong
ban mém 10% S95 cao hon 6,1%, con cac loai 20%, 30% va
40% S95 déu thap hon. Tuy nhién, & nhiét d6 cao hon 30°C
va 40°C MR trung binh ctia cac loai bé téng ban mém cao
hon lan luct 14,5% va 27,7% so vdi loai bé tdng asphalt chat
tinh nang cao. K&t qua nay mét phan cling da cho thay muic
dé 6n dinh nhiét cda bé tdbng ban mém cao hon so vdi loai
bé tong asphalt chdt tinh nang cao.
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Ngoai ra, két qua thi nghiém MR clia cdc mau bé téng
ban mém con cho thay gidam dan khi nhiét dé thi nghiém
tang lén, tuc la vat liéu bé tong ban mém cling c6 Ung x
dan hoi nhét tuang tu nhu déi véi vt liéu bé tong asphalt.

4. KET LUAN

TU nhimng nghién ctu thuc nghiém thiét ké ché tao
va danh gia moét sé tinh nang ctia BTBM trong phong thi
nghiém, mot s6 két luan sau dugc rat ra:

- D6 nhdt cla vita gbc xi mang thay déi tur 23 - 47s,
cudng do chiu nén/cuong dé chiu kéo trung binh & cac
ngay tudi 1 ngay, 3 ngay va 7 ngay lan lugt bang 44,27/10,2
MPa, 73,55/13,6 MPa va 79,07/14,7 MPa.

- Cudng dd chiu nén ctia BTBM & cac ngay tudi 1 ngay, 3
ngay va 7 ngay lan lugt biang 8,49 MPa, 10,07 MPava 11,73 MPa.

- Khi tang ham lugng S95 tU 10% lén 40% thi cudng do
chiu nén clia viia g6¢ xi mang, cudng dé chiu nén, mo-dun dan
hoi kéo gian tiép tai trong 1ap, BTBM cé xu hudng gidm xudng.

- V& két qua cudng do chiu kéo khi uén va nang lugng
pha huly ctia BTBM, hén hgp st dung 30% S95 cho két qua
thi nghiém cao nhat.
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Cuong do va dd bén chéng carbonat hda
clia bé tong st dung cot liéu ceramic

B TS.PHAM VAN TOAN™; TS. NGUYEN PHAN ANH; ThS. PHAM THI NGA

Truong Pai hoc Hang hai Viéet Nam
Email: “toanpv@vimaru.edu.vn

TOM TAT: Bai bao nghién cldu anh hudng cua
ceramic nghién tU gach, ngdi ceramic phé liéu
thay thé mét phan cét liéu da hat thdé nhu la vat
lieu dudng hé bé téng tU bén trong ddi vdi cudng
d6é va do bén chéng lai su carbonat héa cla bé
téng thuong va bé téng co s dung tro bay. Trong
nghién clu nay, 1i 1é thay thé clda xi mang bang tro
bay 1a 20% theo khéi luong va ti 1& thay thé cét liéu
thé bang ceramic véi 1i 16 10% va 20% theo thé
tich. K&t qud cho thay cét liéu ceramic gép phan
nang cao cudng dé bé téng va lam tang dé bén
chéng lai su carbonat héa cla bé téng.

TU KHOA: Bé t6ng, cuong dé nén, d6 khang
carbonat hoéa, fro bay, dudng hé trong bé tong,
ceramic.

ABSTRACT: The investigation of the effects of
waste ceramic aggregate as an internal curing
agent on compressive strength and carbonation
resistance of normal and fly ash-concrete. The
concrete in which the replacement ratio of
cement by fly ash was 20% by mass and that of
replacement of ceramic waste for coarse aggregate
10% and 20% by volume. The results show that
the ceramic waste aggregate was used as internal
curing that increased the compressive strength and
carbonation resistance of concrete.

KEYWORDS: Concrete, compressive strength,
carbonation resistance, ceramic waste, internal
curing, fly ash.

1.DAT VAN DE

Bé tong la vat liéu dugc st dung rong réi trong cac két
cau dan dung, cdng nghiép va co sé ha tang ky thuat. Do
dd, viéc nang cao chat lugng bé tong la yéu cau dat ra hét
stic cap thiét cho cac nghién ctu vat liéu xay dung. Su phat
trién cla cac loai vat liéu mdi va nhiing tién bé clia cac cong
nghé bé tong xay dung cho phép ra ddi cac cap phdi bé
téng maéi nham théa man céac yéu cau kinh té - ky thuat kha
da dang hién nay. Viéc st dung céc phu gia nhu bui tro bay,
silica fume, tro xi 10 cao, pozzolan tu nhién, da véi... thay thé

mot phan xi mang va cot liéu da dugc ting dung kha réng
rai, dem lai hiéu qua cao vé mat ky thuat - kinh té va bao vé
moi truong [1]. Viéc ting dung tro bay trong bé tong thay
thé mot phan cho xi mang khong nhiing giam lugng khi
thai CO, tir qua trinh san xudt xi mdng ma con gilp nang
cao chat lugng bé tdng nhu tang cudng do tudi mudn, tang
dé bén clia bé tong [2]. Tuy nhién, bé téng st dung tro bay
c6 cudng dé nén thap hon bé tong thong thudng khong
st dung tro bay & tudi s6m do nguyén nhan hiéu tng pha
lodng xi mang va phan Ung pozzolanic cla tro bay xay ra
vGi t6c d6 cham [2]. Do dé, viéc nghién ctu phuong phap
dé nang cao cudng do6 va do bén clia bé tong dac biét 1a bé
téng st dung phu gia nhu tro bay, xi 10 cao... la van dé kha
cap bach hién nay.

Bén canh do, chat lugng bé tong bi anh hudng bai
nhiéu yéu t6 nhu vat liéu dugc st dung, ti 1é cap phoi, dam
nén va qua trinh duéng hé. Trong d6, qua trinh duéng hé
doéng vai tro cuc ky quan trong trong viéc xac dinh cudng
dd va do bén clia bé téng [3, 4]. Cac phuong phéap dudng
ho bé tdng cé thé duoc chia thanh 2 loai la dudng ho bén
ngoai va dudng hé bén trong. Cac phuong phap dudng ho
bén ngoai nhu dudng ho bang nuéc bén ngoai (ngam va
tudi nudc) va dudng ho bang mang (phu ust va duéng ho
kin), thudng dugc st dung dé cung cap nudc cho qua trinh
hydrat hoa xi mang va giam dé co ngét clia bé tong bang
cach gilr &m bé mat bé téng. Trong khi d6, dudng hé bén
trong la phuong phap dugc sirdung khong chi dé cung cap
nuéc bén trong dé thay thé lugng nudc bi mat do bay hoi
ma con clng duy tri d& &m tuong ddi bén trong bé téng
[5]. Duéng ho bén trong da chiing minh dugc rat nhiéu uu
diém nhu gidm hién tugng co ngét tu sinh, nut bé téng do
co ngot, cai thién kha nang hydrat héa, phét trién cudng do
va d6 bén clia bé téng xi mang [5, 6, 7]. Cac vat liéu c6 do
réng cao va cac 16 réng lién thong véi nhau nhu cap phéi
hat c6 trong lugng nhe, polymer siéu hap phuy, bé tong téi
ché&, gach ngdi ceramic da dugc st dung lam cac vat liéu
dudng ho tir bén trong nhd céc dac tinh hap thu nudc khi
ngam bado hoa va c6 kha nang giai phéng lugng nudc da
hép thu nay bén trong cau tric bé tong khi dugc tron trong
thanh phan cap phai bé tong [8, 9].

Hién nay, vat liéu tai ché dang ngay cang dugc nghién
ctiu st dung rong rai do nhing lgi ich kinh té - ky thuat va
moi trudng ma nod dem lai. Z. Ge va cong su [9] da cong bo
nghién ctu s dung gach nung tai ché dugc st dung lam
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6t liéu min trong cap phdi bé tong gitip duy tri d& dm tuang déi trong bé téng giup tang cudng qua trinh hydrat héa xi
mang va giam co ngét do khoé bé mat. Bé tong téi ché dugc st lam cot liéu hat tho gidp giam vét nit sém, tang moé-dun dan
héi ctia bé téng [9]. Suzuki va cong su [11] cling da cong bé két qua st dung ngoi nung tai ché lam vat liéu duéng ho bén
trong céi thién cudng dé nén lau dai va gidm co ngét tu sinh clia bé tdng chat lugng cao. Ngoai ra, ngdi nung tai ché con thé
hién la vat liéu dudng ho bén trong rat t6t déi vdi bé tong st dung tro bay khi lam tang cudng do tudi mudn va gidm co ngét
tusinh [11]. Tuy nhién, & giai doan tudi sém cudng do nén va do bén clia bé tdng sir dung ngoi nung tai ché thap han cudng
dé bé tong thudng. Do do, khi st dung viéc st dung ceramic lam vat liéu duéng hé bé tong yéu cau phai c6 khoang thai
gian dudng ho da dai, diéu nay cé thé dan dén tang chi phi xay 13p khi thai gian thao d& van khudn co thé kéo dai han [11].

Loai ceramic dugc sir dung trong nghién ctu nay la ceramic dugc nghién cac loai gach, ngoi ceramic phé liéu, co6 d6 hap
thu nudc cao sau khi ngdm bédo hoa nudc va giai phdng lugng nuéce hap thu nay trong bé tdng gép phan duy tri dé 4m tuong
déi bén trong bé téng phuc vu cho qua trinh hydrate hoa lau dai ctia xi méng.

Muc tiéu cia nghién cliu nay mong muén gidi thiéu dén doc gia moét géc nhin mai mé va doc déo vé phuong phap
dudng hé bé tong: Dudng hd tir bén trong. Bén canh dé bai béo cling nghién cttu anh hudng cla vat liéu duéng am bén
trong dén d6 bén chéng hién tuong carbonat héa bé tdng xi mang. Nhu ching ta da biét, mot trong nhimng dac diém cuda
bé tong xi mang la phan (g véi khi CO, trong khi quyén khi c6 d6 &m. Phan (ing nay dnh huéng dén ca tinh chat vi cau tric
va co hoc clia vat liéu xi mang. Su cacbonat hoa co tac dong tiéu cuc dén két cau bé téng cot thép nhu lam tang d6 réng va
xuat hién nut, bong troc trong két cau bé tong do phan ing véi portlandite Ca(OH), tao ra CaCO,, lam gidm cudng d6 va do
bén clia két cau bé tong cot thép [12].

2.THi NGHIEM
2.1.Vatliéu
Thanh phan cla xi mang va tro bay dugc ghi trong Bdng 2.1.
Bang 2.1. Thanh phan trong xi mang va tro bay

Thanh phan (%) Xi ming Bui tro bay
SiO, 20,19 56,6
AlLOs 4,81 26,53
Fe,03 3,05 5,34
CaO 64,87 115
MgO 1,06 0,98
Luong hut khi nung 1,19 2,8
Dung trong(g/m?) 3,18 2,30
Dién tich bé mat (cm?/g) 3380 3290 |

Trong nghién ctu nay, ceramic dugc st dung véi vai trd vat liéu duéng 4m bén trong, thay thé mot phan cét liéu hat tho
Cac tinh chat co ly cha cét liéu da hat min, hat thé va ceramic nghién & trang thai bao hoa nuéc dugce ghi trong Bang
2.2. Ceramic nghién dugc ngam bao hoa nuéc may trong 7 ngay va dugc st dung dé dic mau khi dat trang thai khé bao
hoa bé mat.
Bang 2.2. Bac trung co'ly cda cét liéu thuong va ceramic

Pac trung co ly Cap phdi hat min (M) Cap phdi hat thé (T) Ceramic (C)
Dung trong (g/cm?) 2,61 2,61 2,25
D6 hap thu nudc (%) 1,18 0.61 8,75

2.2. Cap phéi bé téng

Ti Ié nuéc/ xi mang (X/M) la 0,3 va ham lugng nudc 1a 165 kg/m?3. Ti |é thay thé clia xi mang bang tro bay (Fa) la 0% (Fa0)
va 20% (Fa20) theo khéi lugng, ti 1é thay thé clia c6t liéu thé bang hén hop ceramic nghién (C) la 0% (C0), 10% (C10) va 20%
(C20) theo thé tich. Ti & cap phdi va dé sut cia bé tdng dugc thé hién trong Bdng 2.3.
Bang 2.3. Thanh phén cap phéi bé téng

. Ham luong (kg/m?3) Pé sut
Hén hop o o -~
X N Fa CW | Panghién cét liéu min Pa nghién cot liéu thé (cm)
Fa0-CO 550 165 0 0 751 854 19,0
Fa0-C10 550 165 0 75 751 780 20,0
Fa20-CO 440 165 110 0 714 854 18,5
Fa20-C10 440 165 110 75 714 780 20
Fa20-C20 440 165 110 150 714 684 21,3
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2.3. Diéu kién duéng hé

Sau khi duc, cdc mau bé téng duoc bao dudng trong
diéu kién boc kin bang gidy nhém dinh & nhiét dé phong
25°C+2°C cho dén ngay tién hanh thi nghiém.

2.4. Cac thi nghiém

2.4.1. Thi nghiém xdc dinh cuong dé nén

Mau bé téng dugc tién hanh nén xac dinh cudng dé
cac tudi 7, 28 va 91 ngay tudi theo tiéu chuan tiéu chuan thi
nghiém TCVN 3118.

Cudng d6 nén ctia méi phoi bé tong dugc tinh bang
trung binh cong cudng dé 3 mau trong t6 hgp mau néu gia
tri I6n nhat va nho nhat trong 3 gia tri cudng d6 mau khéng
léch qua 15% so véi gia tri cudng d6 mau con lai.

2.4.2. Thi nghiém carbonat hda bé téng

Cac mau bé téng kich thudc (110x100x400)mm dugc
dudng ho trong diéu kién duéng ho da néu &trén sau 91 ngay
tudi sé dugc dudng ho trong buédng thi nghiém carbonat véi
diéu kién nhiét do 25+2°C, do &m 60+5% va 5,0+0,2% CO.,.
Chon tudi bé téng dé tién hanh thi nghiém carbonat héa la
91 ngay béi & tudi nay cac phan Ung pozzolanic clia tro bay
€6 thé phat huy t6i da tac dung. Khi bat dau tién hanh thi
nghiém carbonat héa, tat ca cac bé mat dugc boc kin bang
I&p epoxy resin trir 1 bé mat co kich thudc (100x400)mm cho
phép tiép xtc vai khi CO,. Sau khi dét trong budng carbonat
1,4,8 va 13 tuan, dem mau di ép ché. Sau d6 phun dung dich
phenolphthalein 1% lén bé mat mau ép ché. Gia tri trung binh
clia 10 vi tri do duoc duing dé tinh cho chiéu sau carbonat trong
bé tong. Can cu vao chiéu sau carbonat hoa va thoi gian dat
trong budng thi nghiém, muc d6 carbonat héa cla bé tong
dugc xac dinh theo phuong trinh sau:

x = kCx\t (3)

Trong do: x - Chiéu sau carbonat (mm);

t-Thdi gian (tuan);

kC - Hé s6 muc do carbonat héa (mm/ tuan *).

3. KET QUA THi NGHIEM VA THAO LUAN

3.1. Cudng do nén

Cudng dd nén clia cac mau bé téng dugc thé hién trén
Hinh 3.1. Két qua cho thay cudng dé clia cap phoi bé téng
chia c6t liéu hén hgp ceramic nghién cao hon cudng do
nén cla bé téng khéng chia ceramic & tat ca cac cap phoi.
Cu thé la d6i vai cap phdi bé tong thudng khong st dung
tro bay (Fa0-C0), thi véi su xuat hién cta hén hop nghién
ceramic (Fa0-C10), cudng dé cla bé tong tang khoang 5
- 6% sau 28 va 91 ngay dudng ho, sau 7 ngay dudng hd
cudng do cla cap phdi (Fa0-C10) va (Fa0-C0) chénh léch
khéng dang ké. Nhung d&i vai bé tong st dung tro bay,
cudng doé nén clia cap phoi bé tong st dung ceramic
(Fa20-C10, Fa20-C20) ludén cao hon cap phéi bé téng khong
st dung ceramic (Fa20-C0) & tat ca cac tudi dudng ho, trong
do cuong dé cua (Fa20-C20) cao hon (Fa20-C0) khoang
10 - 12%. Diéu d6 chiing té viéc st dung hén hgp nghién
ceramic c6 tac dung nhu vat lieu dudng ho dé duy tri do
am bén trong bé tdng phuc vu cho qua trinh phan tng
hydrat hoa xi mang va phan ting pozzolanic cla tro bay, tao
ra thém nhiéu cau trdc mang tinh thé C-S-H trong bé tong,
gop phan nang cao cudng dé bé téng.

Co ché phan ting hydrat héa ctia xi mang va phan ting
pozzolanic cda tro bay tao ra C-S-H hinh thanh cudng dé
clia bé téng dugc thé hién nhu sau:

- Qué trinh hydrat héa cta xi mang:

Ximang + Nu6c — C-S-H + Ca(OH), (4)
- Qua trinh Pozzolanic:
Ca(OH), +Tro bay + Nuéc — C-S-H (5)

Do nudc la thanh phan khéng thé thiéu trong cac phan
tng hydrat hoa (4) va pozzolanic (5), viéc st dung hén hgp
ceramic lam vat liéu dudng ho, cung cdp nudc tir bén trong
két cdu bé tdong da chiing minh hiéu qua ky thuat - kinh té.

Diéu nay cing phu hgp vai cac két qua nghién cdu st
dung vét liéu dudng hd bén trong bang ceramic clia cac
coéng trinh khoa hoc trudc dé. Theo két qua nghién cdu
cla Suzuki va cong su [11] thi viéc s dung ceramic phé
thai thay thé cho 40% cé6t liéu hat thé gop phan lam tang
khoang 30% cudng dé cla bé tong cuong dé cao théng
thuong khong st dung vat liéu duéng ho bén trong. Thém
vao do, ceramic tham gia vao qua trinh phat trién cudng
do & giai doan tudi sém cla bé tong [11]. Trong nghién ctiu
nay, két qua cho thay viéc strdung hon hgp ceramic nghién
vGi muc thay thé 20% c6t liéu hat tho gop phan tang cudng
do6 clia bé tong ca giai doan tudi sém (7 ngay) va giai doan
tudi muodn (28 va 91 ngay) clia bé tong.
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Hinh 3.1: Cuong dd nén cla bé tong sau 3, 28 va 91 ngay tudi

3.2. Carbonat héa trong bé tong

Hinh 3.2 biéu dién chiéu sau carbonat hoda cla cac
cap phoi bé tdng. MUc d6 carbonat hoa cta bé tong cling
dugc tinh toan trong Bang 3.1. K&t qua cho thay chiéu sau
carbonat clia mau bé téng st dung tro bay thay thé cho xi
mang I&n hon so v&i bé tong thudng khéng s dung tro
bay. Nguyén nhan la do viéc si dung tro bay thay thé xi
mang tao ra hiéu Ung pha loang xi mang [13], gay ra su
tang |6 réng, lam gidm su dac chac cla cla két cau bé tong
dan dén lam tang chiéu sau carbonat.

Bén canh két qua thi nghiém thé hién & Hinh 3.1 va
Bang 3.1 cing cho thay rang rang chiéu sau carbonat hoa
cting nhu hé s6 carbonat hoa cla bé tong st dung cermic
thap hon bé téng khong st dung ceramic, ¢é thé thay rd
& cac mau bé téng st dung tro bay Fa20-C0, Fa20-C10,
Fa20-C20. Diéu dé ching to6 viéc st dung ceramic nhu vat
liéu dudng ho tir bén trong cung cap nudc cho qua trinh
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thay hoa xi médng va phan Uing pozzolanic gitp cho két cau bé téng xi mang dac chac va nang cao suc khang déi véi hién

tugng carbonat hoéa bé tong.

Bang 3.1. Hé s6 muc dd carbonat héa (mm/tuén °°)

Fa0-CO Fa0-C10 Fa20-CO Fa20-C10 Fa20-C20
1,23 1,22 2,65 1,96 1,89
10
-=Fa0-C0 -2-Fa0-C10
- Fa20-CO -e-Fa20-C10
£8
£ —~Fa20-C20
3
2 g
£
2
54
3
=2
o
0 : : :
0 2 4 6 8 10 12 14
Théi gian thi nghiém carbonat héa (tuin)
Hinh 3.2: Chiéu s4u carbonat héa cua bé téng
4. KET LUAN [6]. M. Jensen, P. Lura (2006), Techniques and materials

Bai bdo nghién ctu anh hudng cua viéc st dung
ceramic nhu vat liéu dudng ho tur bén trong bé tong thay
th& mot phan cho c6t liéu hat tho va mot sé két luan duac
rdt ra nhu sau:

- Viéc sir dung hdén hgp ceramic nghién thay thé 20%
khéi lugng cét liéu hat tho da thac ddy qua trinh hydrat hoa
xi mang va phan Uing pozzolanic clia bé téng chua tro bay,
giup lam tang cuong dé clia bé tong thudng tu 5 - 6% va
10 - 12% d6i véi bé téng dung tro bay.

- Viéc sir dung hén hgp ceramic véi vai tro la vat liéu
duéng ho bén trong bé tong cliing gép phan tiang stc
khang chéng lai carbonat hda xay ra doi vai két cau bé
téng cot thép.

- Viéc st dung hdn hgp nghién ceramic thay thé cho
c6t liéu da hat tho da ching to hiéu qua va phu hgp véi
diéu kién cta Viét Nam c6 thé ing dung réng rai nham
nang cao chat lugng cla bé téng.

LGi cam on: Nghién ctu nay dugc tai trg bdi Truong
Pai hoc Hang Hai Viét Nam trong Dé tai ma sé DT23-24.82.

Tai liéu tham khao

[1]. J. Bijen (1996), Benefits of slag and fly ash, Constr.
Build. Mater, vol.10, pp.309-314.

[2]. J. Zachar (2011), Sustainable and economical
precast and prestressed concrete using fly ash as a cement
replacement, J. Mater. Civ. Eng., vol.23, pp.789-792.

[3].S.Ekolu (2016), A review on effects of curing, sheltering
and CO, concentration upon natural carbonation of concrete,
Constr. Build. Mater., vol.127, pp.306-320.

[4].).Liu, C.Shi,D.Wang (2017), An overview on the effect
of internal curing on shrinkage of high performance cement-
based materials, Constr. Build. Mater., vol.146, pp.702-712.

[5]. S. Zhutovsky, K. Kovler (2012), Effect of internal
curing on durability-related properties of high performance
concrete, Cem. Concr. Res., vol.42, pp.20-26.

42

for internal water curing of concrete, Mater. Struct. Constr.
vol.39, pp.817-825.

[7]. J. Castro, L. Keiser, J. Weiss (2011), Absorption and
desorption properties of fine lightweight aggregate for
application to internally cured concrete mixtures, Cem. Concr.
Compos, vol.33, pp.1001-1008.

[8]. F. P.Torgal, S. Jalali (2011), Compressive strength and
durability properties of ceramic wastes based concrete, Mater.
Struct. Constr., vol.44, pp.155-167.

[9]. Z. Ge, Y. Feng, X. Liu (2020), Use of recycled fine
clay brick aggregate as internal curing agent for low water
to cement ratio mortar, Constr. Build. Mater., vol.264,
120280.

[10]. S.T. Yildirim, C. Meyer, S. Herfellner (2015),
Effects of internal curing on the strength, drying shrinkage
and freeze-thaw resistance of concrete containing recycled
concrete aggregates, Constr. Build.  Mater., vol.91,
pp.288-296.

[11]. M. Suzuki, M. Seddik Meddah, R. Sato (2009), Use of
porous ceramic waste aggregates for internal curing of high-
performance concrete, Cem. Concr. Res., vol.39, pp.373-381.

[12]. J. Khunthongkeaw, S. Tangtermsirikul, T. Leelawat
(2006), A study on carbonation depth prediction for fly ash
concrete, Constr. Build. Mater., vol.20(9), pp.744-753.

[13]. C-H. Huang, S.-K. Lin, C.-S. Chang and H.-J. Chen
(2013), Mix proportions and mechanical properties of
concrete containing very high-volume of Class F fly ash, J. of
Construction and Building Materials, vol.46(9), pp.71-78.

Ngay nhan bai: 20/3/2024
Ngay nhan bai siia: 05/4/2024
Ngay chap nhan dang: 25/4/2024




Xu thé giao thdng xe dap
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va van dé co sé ha tang duong bd
danh cho giao thong xe dap tai huyén Nha Be
hudng dén xay dung x3a hdi carbon thap dén ndm 2030

® ThS. LE NGUYEN NGOC HAI"; TS. PANG XUAN TRUONG
Trudng Dai hoc Tai nguyén va Méi trudng TP. H6 Chi Minh
Email: “Innhai@hcmunre.edu.vn

TOM TAT: Cac nudc trén thé gidi va Viét Nam dang
cung nhau kéu goi phong trao st dung giao théng
xanh, frong dé cé xe dap nhu la mot gidi phap phat
trién d6 thi bén ving. Véi muc dich phat trién giao
thong xe dap 1a gidi phap tich hop gép phan thic
ddy s dung giao théng céng cdéng trong tam la
giao théng xanh, bai bdo nghién cliu vé bdi canh
thé gidi va Viét Nam trong cdc hoat déng hudng
dén xa hoi carbon thap, két qua ban dau va xu thé
phat trién giao théng xe dap tai mét sé d6 thi &
Viét Nam, hién trang phat trién ha tAng giao théng
dudng bd tai huyén Nha Bé (TP. H6 Chi Minh). Tu
d6, nghién clu da xac dinh tinh tat yéu cda giao
théng xe dap va 4 van dé co ban cla ha tAng giao
théng duong bd anh hudng dén phat trién giao
théng xe dap. Do d6, can tiép tuc mé réng nghién
clu fim gidi phap cho 4 van dé& nay néu phat trién
giao théong xe dap tai huyén Nha Be.

TU KHOA: X3 hoi carbon thap, co s& ha tAng giao
théng xe dap, xu thé giao théng xe dap, mang ludi
duong, ndng luc théng hanh, hanh lang phap ly.

ABSTRACT: Countries around the world and
Vietnam are together calling for the movement to
use green transportation, including bicycles, as a
solution for sustainable urban development. With
the purpose of developing bicycle transportation
as an integrated solution that contributes to
promoting the use of public transportation with
a focus on green transportation; this discussion
arficle has studied the world and Viethamese
context in activities towards a low-carbon society,
initial results and trends in developing bicycle traffic
in some urban areas in Vietham and the current
situation in developing road traffic infrastructure in
Nha Be district (HCMC). Since then, the research
has identified the inevitability of bicycle traffic and
four basic issues in road traffic infrastructure that
affect the development of bicycle traffic. Therefore,

it is necessary to continue to expand research to
find solutions to these four problems if we want to
develop bicycle traffic in Nha Be district.

KEYWORDS: Low carbon society, bicycle tfransport
infrastructure, bicycle transport trends, road
networks, transport capacity, legal corridors.

1.DAT VAN BE

Gan lién vdi lich st phat trién dé thi, giao thong xe dap
la hinh thiic giao thong xuat hién tu rat sém. Do su phat
trién clia cac phuong tién giao théng co gidi va nhu cau
clia cudc séng hién dai ma thoi quen di xe dap tam thai bi
quén lang. Tuy nhién, trong b&i canh khan hiém nhién liéu
va 6 nhiém moi trudng tang cao hién nay, cac nudc trén thé
gidi dang cung nhau kéu goi phong trao si dung xe dap
nhu mot giai phap nham tiét kiém nhién liéu va bao vé méi
trudng. Chién lugc phat trién giao thong than thién véi moi
trudng ngay cang trd [én phd bién, dac biét |a giao théng
xe dap, gan lién véi phat trién doé thi bén viing.

Cac dia phuong tai Viét Nam, tinh trang 6 nhiém khéng
khi do khi thai xe ca gidi la van dé céc co quan quan ly va
ngudi dan rat quan tam. Tai TP. H6 Chi Minh, chinh quyén
d6 thi da cé chinh sach quan ly sy gia tang phuong tién
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giao thong co gidi ca nhan, cung vdi cac bién phép thic
ddy phét trién van tai hanh khach cong céng va giao thong
xe dap la giai phap hu hiéu dap (ing bai toan “dau - cuéi”
khi st dung giao théng cong cdng. Day la xu thé tat yéu cla
cac d6 thi van minh, hién dai trén thé gisi hién nay nham
hudng dén xa hoi carbon thap.

Vi vay, Chinh quyén huyén Nha Bé da dat ra nhu cau
nghién ctu chién lugc phat trién giao thong xe dap tai
huyén Nha Bé la viéc can thiét, cdp bach nham ho trg phat
trién giao thong cong cong va hudng dén giao thong xanh
la phu hgp véi chién luge phat trién xa hoi carbon thap. Tuy
nhién, thuc tién dia phuong dang tén tai cac van dé vé co
s& ha tang dudng bd can gidi quyét néu mudn phat trién
giao théng xe dap bén viing.

2. XA HOI CARBON THAP DINH HINH XU THE GIAO
THONG XE bDAP

2.1. So lugc béi canh qudc té va Viét Nam vé xa hoi
carbon thap

- B6i cénh quéc té:

Hoi nghi cac bén (COP) tham gia Cong udc khung cla
Lién hop quéc vé bién déi khi hau (UNFCCCQ) Ian thur 26,
Hoi nghi lan tha 16 cac bén tham gia Nghi dinh thu Kyoto
(CMP16), Hoi nghi lan thi 3 cac bén tham gia Théa thuan
Paris (CMA3) va cac su kién cé lién quan tir ngay 30/10 dén
ngay 13/11/2021 dugc t6 chuc tai Glasgow, Vuong quéc
Anh (goi chung la Hoi nghi COP26). Tai Hoi nghi COP26 da
théng qua cac cam két lién quan cac ndi dung: Vé giam
phat thai khi nha kinh; vé viéc loai bo dién than; vé huy
déng tai chinh cho Ung pho véi bién déi khi hau; vé cac
sang kié€n néu tai Hoi nghi. Dong thai, H6i nghi thdng nhat
b6 Quy tac hudng dan thuc hién Thoa thuan Paris va da
thong qua Quyét dinh s6 1/CP.26 vé Géi Thoa thuan khi
hau Glasgow. Goi Théa thuan khi hau Glasgow bao gom 5
ndi dung chinh, trong d6 ndi dung vé giam nhe phat thai
khi nha kinh: Héi nghi dé nghi cac bén né luc thém hanh
déng giam phat thai khi nha kinh dé€n nam 2030, bao gom
cé gidm phat thai khi mé-tan; day nhanh viéc phat trién,
phd bién céng nghé va ban hanh chinh sach chuyén déi
nang lugng phat thai thap, san xuat dién sach, nang cao
hiéu suat nang lugng, giam dan st dung dién than va céac
hinh thuc trg cdp nhién liéu hoa thach; ghi nhan nhu cau
cla cac nudc dang phét trién can hé trg dé chuyén déi
céng bang; yéu cau cac nudc ra soat va ciing ¢d cdc muc
tiéu vao nam 2030 trong Dong gop do quéc gia tu quyét
dinh (NDC); khang dinh yéu cau lam rdé hon 16 trinh dat
muc tiéu 1,5°C, dé nghi cac nudc tir ndm 2022 cap nhat
NDC dé ndép cho Ban Thu ky Cong udc vao nam 2025 phu
hgp véi muc tiéu 1,5°C va cam két phat thai rong vé“0” vao
nam 2050; dua van dé loai b dan st dung than vao Quyét
dinh cda Hoéi nghi. [1]

- B6i canh tai Viét Nam:

Viét Nam dang tich cuc, cht ddng trién khai mét cach
bai ban cac cam két qudc té, dac biét 1a cac cam két ké
tU Ho6i nghi céc bén tham gia Cong udc khung cda Lién
hap qudc vé bién d8i khi hau 1an thi 26 (COP26). DE trién
khai thuc hién cac cam két, Chinh pha Viét Nam da ban

b,

hanh nhiéu Dé an, Chién lugc, K& hoach, Chuong trinh
hanh d6ng lién quan dén cac nganh Tai Nguyén va Méi
trudng, Cong thuang, GTVT, Nong nghiép va Phat trién
noéng thon, Xay dung, déng thai két hgp véi cac dia
phuong dat biét la dia phuong ¢é riing va ven bién. Cu
thé d6i v6i nganh GTVT, da ban hanh Chuang trinh hanh
déng vé chuyén ddi nang lugng xanh, gidm phat thai khi
carbon va khi methanol nganh GTVT; xay dung co ché,
chinh sach va 16 trinh phat trién phuong tién giao théong
dién (E-mobility) cho cdp quéc gia va thanh phé; thuc
hién nang cao nang luc quan ly va giam phat thai khi
nha kinh; xay dung Hé théng do dac, bao cao, thdm dinh
(MRV) gidm phat thai khi nha kinh cho cac co s& phat
thai nganh GTVT. Chinh pht Viét Nam cling da lam viéc
V@i lanh dao clia cac t6 chiic qudc té, cac qudc gia va cac
dinh ché tai chinh quéc té dé thic day tiép can cac nguén
lyc tai chinh, tri thic va cdng nghé, ma ra nhiéu co hoi
hop tac phat trién, hudng t6i chuyén déi xanh, phat thai
carbon thap, dac biét la Du an “Hé trg Viét Nam thuc hién
thoa thuan Paris vé bién déi khi hau” (VN - SIPA) [5]. Day la
mot no luc rat I6n ctia Chinh pha Viét Nam trong viéc xay
dung hanh lang phap ly, tién dé dé hudng t6i chuyén déi
xanh, phat thai carbon thap.

Nhu vay, xét & b6i canh quéc té va Viét Nam, viéc Viét
Nam cam két vGi cong ddng quéc té vé bién déi khi hau la
tién dé cho cac chinh sach trong cac linh vuc kinh té - xa hoi
tu nay dén nam 2050, trong d6 c6 linh vuc GTVT va trong
tam la giao thong xanh.

2.2. Mét s6 két qua ban dau tai Viét Nam hinh thanh
xu thé giao théng xe dap

Mé hinh phat trién giao thong xanh, dac biét la xe dap
dang tling budc hinh thanh va phat trién tai mot sé do thi
& Viét Nam.

- Tai TP. Ha N

TP. Ha Néi |a dia phuong dau tién thi diém dé 4n cung
cap dich vu xe dap cong cdng tai 4 diém trudng gom:
Trudng Dai hoc Cong nghiép Ha Noéi, Dai hoc Bién luc, Dai
hoc Thuong mai va Cao ddng Su pham Trung uong theo
hinh thuc cho thué thi cdng béi ngudi quan ly tai ché.

- Tai TP. H6 Chi Minh:

TP. H6 Chi Minh la dia phuong cé hai chuong trinh
thi diém xe dap cong nghé dau tién clia ca nudc vao nam
2017 va 2018 lan lugt tai ndi khu Céng vién phan mém
Quang Trung, noi khu dé thi Bai hoc Quéc Gia TP. H6 Chi
Minh. Nam 2021, du an thi diém xe dap cong cdng Mobike
trién khai trén dia ban Quan 1 la mét trong nhing giai
phap da cu thé héa Dé an Tang cudng van tai hanh khach
céng cong két hop kiém soat st dung phuaong tién co
gidi ca nhan tham gia giao thong trén dia ban TP. H6 Chi
Minh (ban hanh tai Quyét dinh s6 3998/QD-UBND ngay
27/10/2020), dinh hudéng viéc dua xe dap coéng cdng vao
st dung gép phan giai quyét nhiing chuyén di ngan (dudi
3 km), gidm su phu thudc vao xe mdy khi luu thong, tao
diéu kién thuan Igi cho ngudi dan ti€p can dich vu van tai
hanh khach céng céng, thuc day su phat trién cla giao
thong cong cdng - muc tiéu Thanh phé dang huéng dén
giai doan 2020 - 2025 [4].



-----

- — ,‘-ﬁ;—z' i T_ - =
Hinh 2.1: Nguoi din st dung xe dap céng céng dé di chuyén
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Hinh 2.2: Nguoi dan lua chon tai mot tram xe dap c6ng c6ng

- Tai TP, Héi An:

Ngay 2/6/2019, tai TP. H6i An da dién ra su kién cong
b6 va dua vao hoat dong thi diém Hé théng Xe dap Chia sé
Cong cong tai TP. H6i An. Sy kién v&i muc dich nang cao su
tham gia va Ging h6 clia ngui dan vao viéc st dung xe dap
nhu la mot loai phuong tién giao thong hang ngay. Chinh
quyén TP. HOi An dat muc tiéu giam nhu cau di lai bang cac
phuaong tién giao théng ca gidi, khuyén khich moi ngudi di
b6, di xe dap nhu la cac phuang thic di lai chinh. Phét trién
giao théng xe dap la hinh thic giao théng bén ving, than
thién v6i moi trudng, gép phan bao tén va phat huy cac gia
tri di san va bao vé canh quan du lich cho H6i An [2].

Hinh 2.3: Du khach di xe dap tai TP, H6i An
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3. MOT SO VAN PE VE HA TANG GIAO THONG
DUOGNG BO TRONG VIEC PHAT TRIEN GIAO THONG XE
DAP TAI HUYEN NHA BE

Thuc té da xuat hién nhu ciu st dung giao théng xe
dap cho cac hoat déng hang ngay. Tuy nhién, vi mét s6
nguyén nhan nén giao thong xe dap chua hép dan, da s6
ngudi st dung dé cé thé thay thé phuang tién co gidi ca
nhan da quen thudc véi théi quen di chuyén hang ngay.
Trong dé, nguyén nhan chti yéu la thuc trang ha tang giao
thong dudng bd con nhiéu han ché vé tinh déng bé, nang
luc thong hanh, tich hgp véi giao théng cong cdng, vi vay
da anh hudng 16n dén viéc t6 chiic co s& ha tang giao
thong danh cho xe dap nén chua dap Ung nhu cau cho
ngudi st dung.

- Thar nhét, thuc trang mang luéGi dudng (MLB) do thi
khéng déng bé:

Hinh dang MLP hién trang da thé hién dic diém cla
cdu trdc d6 thi la phat trién khéng gian d6 thi theo phat
trién giao thong. Theo tién trinh phat trién d6 thi, hau hét
cac khu dan cu phat trién doc theo cac truc giao thong
chinh cta d6 thj va tiép tuc mé réng ra xung quanh bang
viéc hinh thanh cac tuyén dudng (hém) ma chua phat
trién céac truc giao thong trung gian (cap khu vuc). Cu thé,
mat dé dudng cap khu vuc chiém 0,66 km/km?, cho thay
con thdp khi so sanh véi QCYN 01:2019 (yéu cau t6i thiéu
duong cap khu vuc la 4,00 km/km?). Thuc té€ giao thong
tur cac tuyén dudng noéi bd (hodc hém) thong qua 1 tuyén
dudng truc (hodc hém truc) két néi truc ti€p vao dudng
truc chinh dé thi ma khong théng qua cap dudng khu
vuc trung gian. Vi vay, c6 thé nhin nhan han ché I6n cua
MLD la tinh tang bac gitia cac cap dudng chua dong bo, sé
gay khé khan trong t6 chuc giao thong xe dap nhu la gidi
phap ti€p can giao théng cdng cdng. Thuc trang nay cho
thay MLD c¢6 tac dong dén t6 chic giao théng xe dap, do
d6 phat trién giao thdng xe dap phai gan két chat ché véi
phat trién MLD db thi.

- Tha hai, thuc trang mang luéi dudng (MLD) dé thi han
ché ndng luc théng hanh:

Hau hét cac tuyén dudng déu chua xay dung hoan
chinh theo 16 gidi. Thuc t&€ mang lugi dudng chua cé lan
dudng riéng cho xe dap. Trong trudng hgp khi xay dung
m&i dudng xe dap (ngan céach riéng véi dudng xe co gidi
theo quy dinh QCVN 07-4:2016/BXD néu tai Bdng 3.1 dan
dén 2 trudng hop:

-Trudng hgp gitt dang 16 gidi duge duyét thi chiéu réng
phan dudng xe co gidi quy hoach sé nho lai so véi tinh toan
thiét k&, dan dén giam nang luc thong hanh so vdi tinh
toan ban dau. Viéc nay do 2 nguyén nhan, mot la khi tinh
toan quy hoach chua tinh dén lan dudng giao théng xe dap
(tach riéng xe co gidi), hai la chi tiéu chiéu rong t6i thiéu loai
duong theo QCVN 01:2019 chua xac dinh ré tinh dén lan
dudng xe dap (hinh thuc tach riéng xe co gidi).

- Truding hop gitt dung chiéu réng phan dudng xe co
gidi quy hoach thi 16 gidi mdi sé tang so vdi 16 giGi dugc
duyét, dan dén cac bat cap lién quan dén chi tiéu quy
hoach kién tric da dugc phé duyét.

MLD tting budc dugc xay dung nhung hau hét chua du
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theo 16 gidi s& han ché nang luc théng hanh va la thach thic khi té chiic lan dudng riéng xe dap hodc di chung xe ca gidi néu
chi dua vao t6 chuc trén MLD hién hitu ma khéng c6 cac gidi phéap can thiép.
Bang 3.1. Nang luc mang Iu6i dudng huyén Nha Bé

- Quy dinh theo QCVN 07-4:2016/BXD Chiéu
E| 5 . -
;::: = :E _ Yéu cau phai bé tri dudng danh riéng cho xe dap Chiéu réng "?“9\'0“9
=3 = > §. o E (Khoan 1 - Muc 2.4.3 - QCVN 07-4:2016/BXD) Cho bé trilan dudng xe af'd"g_
3 3 = < § ] L. . N xe dap di chung dap toi con IE{!
© © 2] 2 o £ B0 tri ngan cach duong xe co gidi v6idudng 6t6 | thiéu3m/2 néu toé
® g 5| %] && va dudng xe thé so (Khoan6-Muc |  lan, t3 GIS
Y = e 2| 5% (Khoan 4,5 - Muc 2.4.3 - QCVN 07-4:2016/BXD) 243-QCVN | chic2bén | dudng
w @ o 5 o dap 2
«©- = s s 5 5 a 07-4:2016/BXD) | duong pho xeA 2p
= S Dé|Phan Hang rao phan vach son lién (m) bén (m)
cach .
1.Dudng cao . o .
t6c d6 thi 1 (khong t6 chuc giao théng xe dap)
= | 2.Budng truc X 6
o | chinhdbthi
o
30-
2 3.budng 7-8-9- 1-2-3-15-
g -
S | chinhdothi | ‘;% 21-22 X x 6 16
4.Pudng lién
khu vuc X x 6
Y 5.budng
S.
Z | chinh khu vyc . X X 6
£ tu 5-6-7- 5.6-7-8-
o | 6.buongkhu 12 8-9-10- 1011~
S 88 v % 0 9-10-11
o} uc dén | 11-12-
VL 12-14
25 14
© 7.DBudng
;’g, phan khu vuc X 0
c
2 8.Dudng 6-8- X 5
] nhém nha & 1182 12 2dén6 X 0 2dén6

- Thirba, han ché trong két néi giao théng xe dap vdéi giao
thdéng céng cdng:

Phét trién van tai hanh khach céng cong la chd truong
clia nganh GTVT noi riéng dap Ung bai toan phat trién kinh
té - xa hoi néi chung. Hién nay, hé théng xe buyt dugc t6
chuc cac tuyén xuyén suét két néi cac khu vuc trong huyén
va ti huyén véi khu vuc trung tam Thanh phé. Tuy nhién,
ngudi dan it di xe buyt véi nhiéu ly do, trong d6 la khéng cé
phuong tién két néi tir diém dau hodc cudi dén tram xe. Do
dé, hé thdng giao thong xe dap can dugc té chiic véi muc
tiéu dap uing nhu cau st dung giao thong cong cong nhu
la mét gidi phdp tich hgp gilra cac loai hinh phuong tién: Xe
dap - xe buyt, xe dap - Metro.

Mot trong nhiing diéu kién co sG ha tang quan trong
cho sutich hgp nay la diém trung chuyén gidra hai loai hinh,
goi la bén bai, nha ga, tram diing. Xe buyt la giao théng
céng cong trén dia ban huyén vai thuc trang hé théng bén
bai, tram hién hiu c6 quy moé dién tich kha it (1.500 m?)
so v&i quy hoach (2,6 ha). Hé théng diém diing xe buyt
chti yéu dang tru va 6 san, s6 it [ap dat tram cha. Vi vay, véi
s6 lugng va quy moé bén bai, tram diing hién hiu da anh
hudng yéu ciu dbé xe dap dé sir dung xe buyt nhu la giai
phap chang dau - cudi khi st dung giao théng cong cong.
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Phan tich hién tugng cong hudng
cau duong sat toc dd cao nhip ngan
dang dam hdp bé téng cot thép du ting luc

B TS. PHUNG BA THANG"; TS. LE NGUYEN KHUONG
Truong Pai hoc Céng nghé Giao théng van tai

® ThS. TRAN QUANG PONG
Céng ty C6 phan Tu'vdn xdy dung céng trinh Thang Long
Email: “thangpb@utt.edu.vn

TOM TAT: Bai bao trinh bay két qud phan fich
déng luc hoc cdu duong sat t6¢c dé cao dang dam
hoép bé téng cét thép du Ung luc vai chiéu dai nhip
L=20m,L=24mvaLl=32m. Mébiciu duoc
tinh todn theo 16 mé hinh tai trong, bao gém 10 mé
hinh tai frong thiét ké theo tiéu chuan Eurocode va
6 md hinh tau thuc té dang dugc si dung tai chau
Au. Két qua nghién cu da ching minh rang hién
tuong cdng hudng xay ra khi chiéu dai gitra hai truc
banh xe lién tiép cla tau la bdi s6 nguyén duong
cla budc séng do tai trong tu tau kich thich. Déng
thoi, Ung xU déng luc hoc bat loi cho ca ba cau
duoc phat hién & dai van téc trén 300 km/h.

TU KHOA: M6 hinh doan tau HSLM-A, cdu dudng
sat t6¢c d6 cao, phan tich déng luc hoc, hién tuong
céng hudng.

ABSTRACT: The paper presents the results of
a dynamic analysis of 3 prestressed reinforced
concrete bridges with different span lengths (L =
20 m, L =24 m and L = 32 m) subjected to 16
different train models including 10 conventional
HSLMA ftrains and 6 real train models used in
Europe. The study found that resonance occurs
when the length of the train carriages is a positive
multiple of the wavelength of the excitation load.
The most unfavourable conditions for the bridges
were found to occur at speeds above 300 km/h.

KEYWORDS: HSLM-A train models, High-speed
railway  bridge, analysis, resonance
phenomenon.

dynamic

1.DAT VAN DE

Trong két cau cau dudng sat téc dé cao vai téc do khai
thac trén 200 km/h, ing xir dong luc hoc trong tuong tac
gilfa tau va cau co thé gay ra cac hé qua khdng mong muén
nhu hu héng cuc bd, mat 8n dinh 16p nén ballast va rung
lac gay kho chiu cho hanh khach. Hién tugng nay déc biét

nghiém trong déi véi cac cau dam gian don nhip ngan dén
trung binh, do hé s6 gidm chan két cau thap va tan sé dao
déng riéng cling nhu khau d6 clia cau dé tao ra hién tugng
cdng hudng [1, 2.

Cac phan tng déng luc hoc cla cau dudng sat chiu
anh huéng cla nhiéu tham s6, trong d6 hién tugng cong
huéng tur tai trong truc di chuyén cé tinh 1dp lai theo chu ky
cla cac doan tau la yéu té bat Igi nhat. Nhiéu nghién ctu
trén thé gidi da chiing minh, tuong tac tau-cau gay ra tac
déng bat lgi nhat cho cau khi st dung gia thuyét don gian
hoa, coi doan tau di chuyén theo mé hinh doan tai trong
tap trung di chuyén qua cau [3]. Gia thuyét nay cling dugc
ap dung trong tiéu chuin Eurocode cho giai doan thiét ké
mat cat doc cau, sirdung mé hinh doan tai trong tap trung
HSLM-A, dam bao két qua tim dugc cho tuong tac bat lgi
hon so vGi caéc md hinh doan tau thuc té [4].

2. PHUONG PHAP PHAN TiCH VA MO HINH TAI
TRONG TiNH TOAN

2.1. Phuong phap phan tich

Viéc phan tich déng luc hoc cau dudng sat téc do cao
khéng don gian nhu tinh toan theo phuong phap ap dung
tai trong tinh tuang duang. Cac gid tri chuyén vi va gia téc I6n
nhat tai cdc mat cdt theo thai gian c6 thé udc lugng bing cong
thuc giai tich hodc m6 phéng s6. Dua trén nén ma nguén mé
Cast3M [5] dugc phat trién béi Hiép hoi Nang lugng nguyén
tl Phap, chuong trinh KD-Railway da duoc phat trién [6] cho
phép ngudi dung tinh toan dong luc hoc cau dudng sat toc
dé cao (BSTDC) theo phuong phap phan t& hiiu han, st dung
nguyén ly xép chéng dang dao déng (modal superposition
dynamic analysis). D6 tin cdy ca phan mém KD-Railway da
dugc chiing minh trong nghién ctu [6].

2.2. M6 hinh tai trong s dung cho nghién ctiu

Trong nghién ctru nay, tai trong thiét ké HSLM-A theo
tiéu chuan Eurocode [7] bao gédm 10 mé hinh tai trong véi
s6 lugng toa tau, chiéu dai toa xe, khoang cach truc banh
va tdi trong truc khac nhau dugc st dung. Ngoai ra, nghién
clru con sir dung 6 moé hinh doan tau thuc té dang dugc st
dung tai cac nuSc chau Au bao gém ICE2, Thalys2, Eurostar,
ETR-Y, Talgo AV2, Virgin. M6 hinh tai trong di chuyén trong
dai van téc tir 200 km/h dén 400 km/h.
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3.TRUONG HOP TiNH TOAN

3.1.Théng sé dac trung ctia két cau

Trong nghién ctu nay, ba cau dam nhip gian don véi
kh&u d6 20 m, 24 m va 32 m dang dam hop bé téng cot
thép (BTCT) du (ng luc dugc st dung cho phan tich dong
luc hoc. Théng s6 vé kich thudc tiét dién cda 3 cau theo
nghién clru téng hop clia Yan va cac cdng su [4].

Dang dao déng riéng dau tién theo phuong uén trong
mat phang dling cda cau nhip 20 m, 24 m va 32 m ¢ tan s
dao dong lan lugt la 12,99 Hz, 11,08 Hz, va 6,23 Hz. Cac tan
s6 nay co so sanh doi chiéu véi két qua tinh toan cdia nhiing
cau cuing loai da dugc cdng bé trong nghién ctu khac lién
quan tdi cau dam BTCT du ting luc dang dugc xay dung cho
hé théng dudng sat HS2 tai Anh [8].

3.2, Hién tugng cdng huéng

Hinh 3.1 va Hinh 3.2 so sanh chuyén vj va gia t6c thang
ding 16n nhat cda 3 cau chiu tac déng clia tau Talgo AV2 va
tau ETR-Y-500. Khi xét riéng tac dong cla tau AV2 (Hinh 3.1), ta
nhan thdy chuyén vi clia cau c6 khdu do L =32 m la I16n nhat
trong 3 cau nhung gia toc I6n nhat lai xuat hién trén cau cé
khau dé L = 20 m khi t6c d6 di chuyén cla tau 1a 310 km/h.
Nhan dinh trén chi con ding cho chuyén vi trong trudng haop
tai trong tac dung la tau ETR-Y-500 (Hinh 3.2). Xét vé gia tri
chuyén vitrong 2 trudng hop tai trong, su khac nhau la khéng
ré rét va dugc giai thich bai tai trong truc cia ETR-Y-500 la 120
kN, trong khi tai trong truc cdia Talgo AV2 la 170kN. Tuy nhién,
gia tri gia toc trong hai trudng hop tai trong co sai khac téi
400% khi xét riéng cau c6 khau dé L =20 m chiu tdc dung clia
tai trong di chuyén vai van téc v =310 km/h.

1.5
r ml
1
T L=20m
£
= L=24m
>
c
R L=32m
3
<
s}
0.5
b Il 1
200 250 300 350 400
Van téc (km/h)
1
r ml
L=20m
0.8 L=24m
o L=32m
0.6
@
E 04
153
©
©
0]
0.2
0 |
200 250 300 350 400

Van téc (km/h)
Hinh 3.1: Buong bao chuyén vi va gia tdc tau Talgo AV2
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Hinh 3.2: Buong bao chuyén vj va gia téc tau ETRY-500

Nhu vay, gia tri gia téc xuat hién trén cau bi anh hudng
bdi su thay d8i vé tai trong tac dung va van toc di chuyén
cUa tau hon 1a chuyén vi thang ding tai mat cat gidia cau.
Mot trong cac ly do chinh gay ra su khac biét vé gia toc
trong hai trudng hgp nay con la hién tugng cong hudng
xuat hién trong trudng hap tau Talgo AV2 di chuyén véivan
t6c 310 km/h qua cau c6 khdu do L=20m.

Hién tugng cdng hudng xay ra khi tan s6 cla tai trong
kich thich trung véi tan s6 dao déng riéng cua két cau.
Trong trudng hgp cau dudng sat toc do cao, hién tugng
cdng hudng c6 thé dugc xac dinh qua ty 1& gira budc séng
cla tai trong kich thich A (m) va khodng cach lap lai cta tai
tac dung (xac dinh theo chiéu dai dién hinh clia toa tau). Ty
I& nay la s6 nguyén duang hodc gan bang moét s6 nguyén
duong thi hién tugng cong hudng sé xay ra [9]. Budc song
clia tai trong kich thich dugc xac dinh theo cong thtic
A=v/ f,, trong d6 v la van toc di chuyén clia doan tau, fla
tan s6 dao dong dau tién cla cau.

L&y vi du trudng hgp cau c6 khdu dé L = 20 m, tan s8
dao dong riéng dau tién clia cau la f, = 12,99 Hz, véan téc di
chuyén ctia doan tau la 320 km/h tuang ting v = 86,11 m/s.
Budc sdng cla tai kich thich 2 =v/ £, =6,29m.Tau Talgo AV2
c6 khodng cach truc dién hinh 1a D= 13,14 m, sé tao ra hién
tugng cong hudng & van t6éc 310 km/h do ty 1é D/A = 2.

3.3. Ung xtrdéng luc hoc véi cau c6 khdu dd L=20m

Vi tac dong cta 6 md hinh tai trong thuc té (Hinh
3.3), tau Thalys 2 va Eurostar cho chuyén vi I16n nhat, tuy
nhién tau Talgo AV2 lai cho gia t6c dao ddng I6n nhat do
hién tugng cong hudng xay ra khi tau di chuyén véi van
t6c 310 km/h.
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Hinh 3.3: Chuyén vj va gia téc cdu c6 khdu dé L = 20 m
chiu téc déng cta 6 mé hinh tai trong thuc té€

VGi 10 mé hinh tai trong HSLMA, chuyén vi thdng diing
do tau HSLM A9 va HSLM A10 la I6n nhat do tai trong truc
cla hai mé hinh tai trong nay la 210 kN, I6n nhat trong s6
10 mé hinh HSLMA. Gia t6c 1&n nhat xuat hién trén cau tng
v6i 3 mo hinh tai trong HSLM A3, HSLM A9 va HSLM A10. &
3 mé hinh tai trong nay, khodng cach truc dién hinh lan lugt
la 20 m, 26 m va 27 m, tuong Uing tao ra cac gia tri ty lé so
VGi budc séng kich thich & van t6c 310 km/h 1a 3,01, 3,92 va
4,07.Nhuvay, cac doan tau nay di chuyén &khoang van téc
310 km/h t6i 320 km/h sé tao ra hiéu (ing cong hudng bat
loi nhat. Diéu nay cing dugc khdng dinh qua két qua tinh
gia téc thang ding I6n nhat theo Hinh 3.4.
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Hinh 3.4: Chuyén vi va gia tdc ctia cdu c6 khdu dé L =20 m
chiu tic déng cda 10 mé hinh t3i trong HSLMA

Dé thay ré hon hién tugng céng hudng do 6 mé hinh
doan tau thuc té tao ra, xét riéng tau Talgo AV2, Hinh 3.5 thé
hién chuyén vi va gia téc theo thai gian xuat hién tai mat

cat gitta dam cau khi cau chiu tac dung ctia tau Talgo AV2
di chuyén va6i cac van t8c khac nhau. Gia tri chuyén vi va
gia téc I6n nhat déu xay ra trong trudng hgp v=310 km/h.
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Hinh 3.5: Chuyén vi va gia téc theo thoi gian tai mat cit
gitta ddm cau L = 20 m dudi tac dung cda tau Talgo AV2
di chuyén véi cic van téc khac nhau

3.4.Ung xt déng luc hoc ctia cau c6 khau ddL=24m

Hinh 3.6 thé hién dudng bao chuyén vi va gia téc clia
cau chiu tac déng ctia 6 mé hinh tai trong thuc té, tau
Virgin cho chuyén vi va gia t8c 16n nhat do hién tugng cong
huéng xay ra khi di chuyén véi van t6c 320 km/h.

Ly gidi cho két qua nay, c6 thé tinh ty lé gita buéc séng
cUa tai trong kich thich A (m) va khoang cach Iap lai clia tai
tac dung (xac dinh theo chiéu dai dién hinh cda toa tau). Cu
thé, budc sdng clia tai kich thich 1=v/ f, =8,02m. Tau Virgin
c6 khoadng cach truc dién hinh laD=(21,8-2,1-2,7=17m),
sé tao ra hién tugng cong hudng véi cau & van téc 320 km/h
do ty lé D/ A = 2 (Ia s6 nguyén duong).
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Hinh 3.6: Chuyén vi va gia téc ctia c3u cé khdu dé L =24 m
chiu tdc déng cta 6 mé hinh tdi trong thuc té
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Hinh 3.7 mé ta chuyén vi va gia téc theo thai gian tai
mat cat gitra dam cau khi chiu tac dung ctia 4 doan tai trong
thuc té€ di chuyén vai van téc 320 km/h. Chuyén vi I6n nhat
tai mat cat gilra dam cho thay su anh hudng cua hiéu ting
cdng huéng, tau Virgin cho chuyén vi Ién han 50% cac tau
con lai. K&t qua gia t6c thang diing phan anh hién tugng
cdng hudng ré rang hon déi vai tau Virgin.
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Hinh 3.7: Chuyén vi va gia toc theo thoi gian tai mat cat gitta dam
c4u L = 24 m khi cdu chiu tac dung cda 4 doan téi trong thuc t&
di chuyén véi van téc 320 km/h

Xét anh hudng cta 10 mé hinh tai trong HSLMA,
chuyén vi thang ding do tau HSLM A9 va HSLM A10 la
I&n nhat tai hai van t6c 340 km/h va 355 km/h. Tuy nhién,
gia t6c 16n nhat tng v6i 2 mé hinh tai trong HSLM A7 va
HSLM A9 tai cac van téc di chuyén tuang tng 1a 320 km/h
va 345 km/h. Gia tri dinh tai cac bi€u dé bao van téc va gia
téc vai moéi mé hinh tau déu ting véi mot gia tri van téc di
chuyén cu thé cla tau, van téc nay dugc coi la van téc gay
ra cong hudng. Tuy thudc vao téc d6 khai thac cta tuyén
dudng ma ching ta lya chon gid tri phu hgp cho céng
trinh trong giai doan thiét ké.
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Hinh 3.8: Chuyén vi va gia téc ctia cdu c6 khdu dé L = 24 m
chiu tdc déng cta 10 mé hinh t3i trong HSLMA
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3.5.Ung xtdéng luc hoc ctia cau c6 khau ddL=32m
Hinh 3.9 thé hién dudng bao chuyén vi va gia téc cau
chiu tac déng ctia 6 mé hinh tai trong thuc té, cac tau déu
khéng gay ra hién tugng cédng huéng khi di chuyén véi van
téc dudi 350 km/h. Hién tugng cong hudng chi bat dau
xuat hién véi tau Thalys va Eurostar & van toc trén 400 km/h.

2
ETR-Y-500 Talgo AV2
18 Eurostar Thalys2
ICE2 Virgin
1.6
E
£
= 14
=
c
~D
=
z 12
&)
1
i ! |
200 250 300 350 400
Van tbc (km/h)
1.5
ETR-Y-500 Talgo AV2
Eurostar Thalys2
— ICE2 Virgin
o~
1
Ry
E
o
< o5
S
O]
0 L 1
200 250 300 350 400

Van téc (km/h)
Hinh 3.9: Chuyén vi va gia téc cla c3u cé khdu dé L = 32 m
chiu tac déng cda 6 mé hinh tai trong thuc té€

Chuyén vi va gia toc theo thai gian xuat hién tai mat
cat gitra dam khi chiu tac dung clia 6 doan tai trong thuc
té di chuyén véi van t8c 400 km/h dugc thé hién trén Hinh
3.10. Hién tugng cong hudng xay ra vdi hai tau Eurostar va
Thalys2. Cau c6 khau d6 L = 32 m sé& nhan téng téi trong cla
toan bd toa tau do cac mo hinh tau thuc té€ déu co chiéu dai
toa tau nho hon 30 m. Pay cling la ly do gay ra su khac biét
rd rét vé chuyén vi thdng ding trong nhiing trudng hop c6
va khong xay ra hién tugng cong hudng (so sanh vai véi
trudng hop cau c6 khau do L =20 m, nhd hon hau hét chiéu
dai cac toa tau trong mé hinh tau thuc té).
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Hinh 3.10: Chuyén vi va gia téc theo thoi gian xuat hién tai mat cit
giita ddm cdu L = 32 m khi cdu chju téc dung cua 4 doan t3i trong
thuc té di chuyén vaéi van téc 400 km/h

Xét anh hudng ctia 10 mo hinh tai trong HSLMA, khong
€6 hién tugng cong hudng xay ra khi van téc di chuyén cltia
cac mo hinh tai trong nay nhé hon 350 km/h. Hién tugng
cdng hudng xay ra véi mo hinh tau HSLM A1 khi véan toc di
chuyén I6n hon 400 km/h.
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Hinh 3.11: Chuyén vi va gia téc ctia cdu cé khdu dé L = 32 m
chiu tac déng cda 10 mé hinh tai trong HSLMA

4, KET LUAN

Dua trén két qua phan tich dong luc hoc cta 3 cau
BTCT du Ung luc ¢6 khiu dé khac nhau L=20m, L =24 m,
vaL=32m, co mét sé két luan:

- Hién tugng céng hudng xay ra khi chiéu dai dién hinh
cUia cac toa tau la boi sé nguyén duong ctia budc séng clia
tai trong kich thich.

-Van téc di chuyén gay ra cac diéu kién bat Igi nhat cho
3 cau dugc xét t6i trong nghién ctu déu Ién hon 300 km/h.

-V&i cau c6 nhip nhé hon 22 m, su khac biét vé chuyén
vi lén nhat dugc tao ra bdi cac mé hinh tau thucté va 10 mé
hinh tai trong HSLM A la khéng 16n, ngay ca véi van téc di
chuyén gay ra hién tugng cong hudng.

- Trong trudng hop cau c6 khdu dé L = 32 m, cac tau
déu khéng gay ra hién tuong cong hudng khi di chuyén véi

van téc dudi 350 km/h. Hién tugng cong hudng chi bat dau
xudt hién véi tau Thalys va Eurostar & van téc trén 400 km/h.

- Hién tugng cong huéng thé hién ré rang hon khi xem
xét gia t6c dao déng cla cau.

- Gia tri chuyén vi va gia t6c Ién nhat do t6 hop mo
hinh tau thiét k€ HSLM A déu I&n hon gia tri chuyén vi va
gia toc I6n nhat do 6 mo hinh tau thuc té gay ra. Diéu nay
ching té t6 hgp mo hinh tau thiét k& HSLM A ¢6 tinh phé
quat, cho phép xac dinh dugc cac diéu kién bat lgi nhat do
tdi trong gay ra.

Ngoai ra, vSi cing mot két cau cau, ing xt dong luc
hoc do céc mé hinh tai trong gay ra la khac nhau, vi thé can
Iya chon phuong én két cau cho phép luu théng nhiéu loai
tau co thé khai thac trén cung tuyén trong tuong lai. Véi cac
cau da dugc xay dung, néu trong qua trinh thiét ké khong
xét tGi anh hudng ctia mot mé hinh tai trong nao do, can
€6 budc phan tich, kiém tra lai trudc khi cho phép doan tai
trong d6 luu théng véi dai van toc cu thé,
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Anh huéng clia bun thai tram trdn bé t6ng
dén mot so tinh chat cdia bé tong xi mang

B TS.HO VAN QUAN®; TS. TRAN THI PHUONG HUYEN

Truong Pai hoc Supham Ky thudt - Bai hoc Ba Néng
B ThS. TRAN VAN LICH

Truong Cao dang Giao théng van tai Trung uong V
Email: “hvquan@ute.udn.vn

TOM TAT: Nhu ciu st dung bé tong dé xay dung
cdng trinh va co s& ha tang giao thédng ngay cang
tang cao, cac nha may tram trén bé téng xi mang
(BTXM) dugc dau tu va dua vao hoat déng khai
thac ngay cang nhiéu. Su phat trién nhanh chéng
clia nganh bé t6ng thuong mai da dan dén lugng
chat thai tU cac nha may tram trén bé téng cling
tang nhanh. Bun thai cda tram trén bé téng con
goi 1a bun thai bé téng (BTBT) la chat thai sinh ra
frong qua trinh sdn xuat bé téng, BTBT dugc xem
nhu chat thai rdn nguy hai va cé nguy co cao gay 6
nhiém maoi trudng. Bai bao trinh bay dnh hudng cda
BTBT thay thé cat séng va xi mang (XM) dén mot
s6 tinh chat cda BTXM. Khi s&t dung (25 - 50)%
BTBT thay thé cat séng hodc thay thé cat séng va
XM trong bé téng lam gidm khéi luong thé tich,
cudng dé nén va cuong doé kéo udn, déng thoi lam
tang dé réng va dé tham ion clo. Tuy nhién, cudng
dd nén va cudng dé kéo uén cla cac bé tdng chita
(25 - 50)% BTBT vAn dam bao yéu cau cho xay
dung mat duong 6 t6.

TU KHOA: Bun thai bé téng, cudng dé kéo udn,
cudng dé nén, d6 tham clorua.

ABSTRACT: The escalating demand for concrete
in construction and transportation infrastructure
has prompted increased investment in cement
concrete mixing plants. However, this rapid growth
has also led to a surge in waste generation,
particularly sludge waste from concrete mixing
plants, known as concrete sludge waste (CSW).
Classified as hazardous solid waste, CSW poses
significant environmental pollution risks. This study
investigates the impact of incorporating CSW as
a substitute for river sand and cement in cement
concrete. Results indicated that replacing (25 -
50)% of river sand or both river sand and cement
with CSW reduced volume, compressive strength,
and flexural tensile strength while increasing
porosity and chloride ion permeability. Nonetheless,
concrete compositions containing (25 - 50)%
CSW still satisfied the requisite standards for
constructing motorway pavements.
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KEYWORDS: Concrete sludge waste, flexural
strength, compressive strength, chloride ion
permeability.

1.DAT VAN BE

Trong nhiing ndm gan day, nganh BTXM thuong mai
phat trién manh dan dén luong chat thai rdn va nudc thai
tUr cac tram tron BTXM trong qua trinh san xuat cling tang
nhanh. Bun thai ctia cac tram tron BTXM, thuong goi la BTBT
phat sinh la do viéc rta tram tron, rlfa xe trén cha bé téng,
xe bom bé téng. Ngoai ra, mét lugng bé toéng tuoi bi du thira
trong cac xe trén chd BTXM cling dugc thai b va tao thanh
BTBT. BTBT la hén hop chd yéu bao gém cét liéu min, XM
da hydrat héa, phu gia khoang (PGK), phu gia h6a hoc thu
dugc tur cac hé lang [1, 2, 3]. BTBT ¢6 tinh kiém rat cao, do
pH = 12-13 nén phai dugc tap két & mot khu vuc riéng trong
nha may va dugc xtr ly theo qui dinh chat thai ran nguy hai
[2]. San xuat 1 m? BTXM tao ra khoang 0,04 tan BTBT tir cac
nha may tram trén [1], chdng han tai Trung Qudc, lugng
BTBT tur cdc nha mdy tram tron thai ra trén 90 triéu tan/nam
[1]. Theo thai gian, BTBT tich I{ly ngay cang nhiéu tai cac ho
chuia trong cac nha may, sau dé ching dugc thu gom va xd
ly cht yéu bang cach chon lap. Viéc chén 1dp BTBT khong
chi chiém dién tich dat con c6 nguy co gay cao 6 nhiém moi
truong dat va nudc, vi BTTT rat tro, thai gian phan hay cta
chiing cé thé Ién t6i hang tram nam [2].

Trén thé gidi, da cé nhiéu nha nghién cdu sirdung BTBT
tai ché€ lam nguyén liéu dé san xuat BTXM, trong d6 BTBT
chtiyéu dugc lam c6t liéu va chat ddn min thay cho céat séng
(CS)[4,5,6,7,8,9, 10]. Bén canh d6, BTBT con dugc nghién
min lam PGK thay thé cho XM [3, 10, 11] va dung nudc BTBT
lam nguyén liéu dé san xudt XM [6, 12]. Cac nghién ciu déu
két luan rang sir dung BTBT thay thé mét phan CS véi ham
lugng nhét dinh trong BTXM van dam bao cac yéu cau ky
thuat. GViét Nam, hién nay chua cé nghién ctu nao sirdung
BTBT lam nguyén liéu dé€ san xuat BTXM. Bén canh d6, nhu
cau st dung CS ngay cang tang cao da dan dén tinh trang
thi€u hut nguén CS nghiém trong cho san xuat BTXM va
v(ra, viéc khai thac qué muic CS khong nhitng lam can kiét tai
nguyén thién nhién ma con gay ra cac van dé vé méi trudng
nhu xéi 16 bd séng, dich chuyén dong chay va 6 nhiém nudéc
[13]. Do vay, viéc tan dung, tai ché cac rac thai cong nghiép
trong san xuat BTXM la van dé thoi sy hién nay va cling la xu
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huéng tat yéu, nham tiét kiém tai nguyén thién nhién, han
ché chén 14p rac thai va gidm thiéu 6 nhiém mai trudng [14,
15]. Bai bdo nay danh giad anh huéng clia ham lugng BTBT
khi thay thé 25%CS, 50%CS va thay thé két hop 15%CS +
10%XM, 30%CS + 10%XM dén cudng dé nén, cudng dé kéo
uén, d6 réng va doé tham ion clo clia bé tong.

2. VAT LIEU VA PHUONG PHAP THi NGHIEM

2.1.Vatliéu

XM PC50, cudng d6 nén & 28 ngay 52,5 MPa, khéi lugng
riéng (KLR) 3,10 g/cm3, dé min 3,520 cm?/g phu hgp vai
TCVN 2682:2020. Phu gia siéu déo (SD) Basf 3054 c6 KLR
1,09 g/cm? phu hgp véi ASTM C494 loai G. B4 dam (D) ¢6
5-10 mm, KLR 2,74 g/cm? d6 hat nudc 1,26%, thanh phan
hat ctia ® phtt hgp v&i TCVN 7570:2006. CS 6 M, 2,74, KLR
2,64 g/cm?, d6 hutnudc 0,76%, thanh phan hat ctia CS phu
hop vai TCVN 7570:2006. BTBT dugc thu thap tai bé lang
cGia mét nha may tram tron 6 Da Nang, BTBT dugc phoi kho
va sang loai b6 cac hat trén sang 5 mm. BTBT c6 M, = 2,76,
do hat nudc 35,4%, KLR 2,45 g/cm®. Nudc: Dung nudc may
sach dé tron BTXM.

Thanh phan hat cta D, CS va BTBT dugc thé hién trén
Hinh 2.1.

g
&
&
2 - = TCVNT7570
» ——CS
&
3 —e—BTBT
——b
-
10 100

C& sang (mm)
Hinh 2.1: Thanh phan hat cda cat séng, da dim va BTBT

2.2. Thiét ké thanh phan BTXM

Thanh phan BTXM dugc thiét ké theo ACI 211.1, gém
BTXM déi chiing (BC) khéng st dung BTBT (0C0X), BTXM thay
thé CS bang 25% BTBT (25C0X), 50% BTBT (50C0X), BTXM
thay thé dong thai 15% CS va 10% XM bang BTBT (15C10X),
30% CS va 20% XM bang BTBT (30C20X). DB sut clia cac hén
hop dugc c6 dinh 8 - 10 cm, vi BTBT rat x&p, do hat nudc rat
I&n nén khi thay thé CS hodc XM can phai thém lugng nudc
tron va lugng SD dé dam bao dé sut yéu cau. Thanh phan vat
liéu clia cac loai BTXM dugc ghi trong Bdng 2.1.

Bdng 2.1. Thanh phan cda cac loai BTXM cho 1 m?

St dung cac mau dam (100x100x400)mm dé xac dinh
cusng do kéo uén (R ) va dung cac mau dam gay dé xac
dinh cudng d6 nén (R ). Srdung cac mau tru (100x200)mm
dé xéac dinh d6 réng (BR) va d6 tham ion clo (BTIC), khi thi
nghiém cac mau tru (100x200)mm dugc cat thanh cac lat
(100x50)mm.

Thi nghiém R va R theo TCVN 3118:2022 va TCVN
3119:2022, thi nghiém DR va BTIC theo ASTM C642:2021 va
ASTM C1202:2020.

R, R, va PR dugc thuc hién §7, 28, 56 va 90 ngay, BTIC
dugc thuc hién 28, 56 va 90 ngay. Két qua thi nghiém céac
chi tiéu néu trén la gid tri trung binh clia 3 mau, riéng R_la
gid tri trung binh cia 6 mau.

3. KET QUA VA THAO LUAN

3.1. KLTT cuia bé téng tuoci

KLTT cla cac hén hgp bé téng (HHBT) tuoi dugc thé
hién trén Hinh 3.1. KLTT cla tat ca cac HHBT st dung BTBT
déu nho hon so vai HHBT 0C0X, ham lugng BTBT cang
nhiéu thi KLTT cang gidm. KLTT cla cac HHBT 25C0X,
50C0X, 15C10X va 30C20X giam lan lugt tuong ting 35,2 kg/
m3(1,41%), 58,8 kg/m3(2,36%) va 88,3 kg/m?(3,54%) so vdGi
HHBT 0COX. KLTT ctia HHBT tuoi chira BTBT giam la do BTBT
6 khai lugng riéng nho hon so vai CS va XM.

2570

2520 { 2507
E 470
2
£ 2420
-
M
2370
2320 -
2270 - - - -
0COX  25C0X  50C0X  15C10X  30C20X
Loai bé tong
Hinh 3.1: KLTT cua cac HHBT tuoi
3.2.Dorong

PR clia cac BTXM dugc thé hién trén Hinh 3.2. Bé téng
0COX c6 DR bé nhat, cac bé tong chiia BTBT c6 DR tang
dan va ti [& thuan véi ham lugng BTBT. DR cua cac bé tong
25C0X va 15C10X la gan tuong tu nhau; cac bé tdng 50C0X
va 30C20X clng tuong tu. DR clia cac bé tong 25C0X va
15C10X tang khoang (26 - 30)%, trong khi DR cla cac bé
tong 50C0X va 30C20X tang khoang (54 - 57)% so vdGi bé
tong 0COX. Viéc sir dung BTBT lam tang DR clia cac BTXM la
do tinh x6p va d6 hut nuéc cao ctia né.

Kihiéu | X N C |BTBT| D | SD .| SN
capphoi | (kg) | (lit) | (kg) | (kg) | (kg) | (kg) (cm)
0COX | 443,9|182,0|7970| 0 |10044| 40 | 041
25C0X | 4439 | 199,8[531,1|199,2 | 10044 | 58 | 045
50C0OX | 443,9 | 217,5|257,7|398,5 | 10044 | 10,7 | 0,49 | 8-10
15C10X | 399,5 | 199,8 | 608,6 | 163,9 | 10044 | 51 | 0,45
30C20X | 3551 | 217,5|412,6| 327,9 | 10044 | 9,3 | 049

24

20

16 -

12 A

DJ rong (%)

0COX ®@25C0X
Q

B50C0X ®15C10X ®&30C20X

2.3. Chuan bi mau va phuong phap thi nghiém

Cong tac duc va duéng ho cac mau BTXM thuc hién
theo TCVN 3105:2022. Ngay sau khi tron, cac HHBT tuai da
dugc kiém tra d6 sut va khéi lugng thé tich (KLTT) tucng
Ung theo TCVN 3106:2022 va TCVN 3108:1993.

7 ‘ 28 l 56 90
Thoi gian (ngay)
Hinh 3.2: Dé réng cua cac loai BTXM
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3.3. Cudng dé udn va cudng dé nén

R, va R, cla cac BTXM dugc thé hién trén Hinh 3.3.
Cac BTXM chua BTTB déu c6 cudng d6 thap hon so véi bé
tong 0COX, viéc giam cuong do clia cac BTXM ti Ié thuan
v6i ham lugng BTBT. Tuong tu nhu DR, R va R, cla céac
bé téng 25C0X va 15C10X (hodc 50C0OX va 30C20X) la gan
tuong tu nhau, tuy nhién viéc thay thé ca CS va XM bang
BTBT lam gidm thém cudng do, ham lugng XM dugc thay
thé cang nhiéu thi sy suy gidm cudng d6 cang I6n. R va
R clia cac bé tong 25C0X va 15C10X gidm lan lugt tuong
Ung khoang (5,5-9,5)% va (5,6-12,7)%; trong khi R, va R
cla cac bé téng 50C0X va 30C20X giam lan lugt tuong tng
khoang (11-18)% va (17-21)% so vGi bé tong 0COX. Viéc
giam cudng do clia cac bé tong BTBT la do ching c6 BR16n
va nhu cau nudc (ti [& N/X) cao hon so véi bé tdng 0COX. K&t
qua nghién ctu cé xu hudng tuong déng vai cac nghién
clu truéc day [1, 3,4,5,71.
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Hinh 3.3: Rku (a) va Rn (b) cda cac loai BTXM
M&i quan hé gittaR_ vaR_, PR clia cac BTXM dugc thé
hién trén Hinh 3.4 c6 dang tuyén tinh rat chat ché véi cac hé
s6 xac dinh R? = 0,950.
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Hinh 3.4: Quan hé gifa R, va R, (a), gitia R, va DR cla cac loai BTXM

3.4.Dé thamion clo

DTIC chia cdc BTXM dugc thé hién trén Hinh 3.5a. Tucng
tu nhu DR, BTIC cia bé tdng DC 0COX ludn thap nhat, BTBT
lam tang dang ké BTIC clia cac bé tdng. BTIC clia bé tdng
25C0X tang khoang (38 - 41)%, clia bé téng 15C10X tdng
khoang (65 - 71)%, clia bé téng 50C0X tang khoang (89 -
98)%, clia bé tong 30C20X tang khoang (107 - 113)% so vdi
bé tong 0COX. Cac bé tong BTBT c6 DTIC I6n la do ching
c6 PR I8N, thuc ddy su tham nhap cla cac ion clo. Theo
ASTM C1202, DTIC & 56 ngay cla bé téng 0COX bang 3761
(cu-16ng) thudc muc trung binh, clia cac bé téng BTBT tu
5209-7860 cu-l6ng thudc muc cao.

Quan hé gilta BTIC va BR clia cac BTXM dugc thé hién
trén Hinh 3.5b theo dang tuyén tinh ti 1& thuan tuong doi
chét ché véi hé s6 xac dinh R?=0,815.
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Hinh 3.5: DTC (a) va quan hé giita BTC va PR (b) cua céc loai BTXM

R, Yéu cau ctia BTXM cho mét dudng 6 t6 > 4,5 MPa [16],
R. yéu cau cia BTXM duing cho céng trinh cau dudng b > 28
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MPa[17].R  vaR cla cac bé tong BTBT qui d6i vé mau chuan
lap phuong (150x150x150)mm (TCVN 3118:2022) va mau dam
(150x150x600)mm (TCVN 3119:2022) déu > 50,0 MPa va > 6,0
MPa. Vi vay, cdc BTXM chiia BTBT ¢6 thé diing dé xay dung mét
dudng 6 t6 va mot s6 bd phan trong cong trinh cau dudng bé.

4, KET LUAN

Cac két luan dugc rdt ra tir nghién cru nay nhu sau:

- BTBT c6 d6 rbéng I6n va tinh hat nudc cao nén can
lugng nudc tron va lugng siéu déo nhiéu hon dé dam bao
tinh cong tac cho bé tong tuai, déng thoi lam gidm KLTT
cla bé téng tuoi, ham lugng BTBT thay thé CS hoac thay
thé CS + XM cang nhiéu thi KLTT cang giam.

- BTBT lam tang dé réng cla cac bé tong, ham lugng
BTBT cang nhiéu thi d6 réng clia bé téng cang lén.

-R vaR, cliacacbétong gidm (6-13)% va (11 -21)% khi
sttdung BTBT thay thé lan lugt 25%CS (hodc 15%CS+10%XM)
va 50%CS (hoac 30%CS+20%XM). Tuy nhién, R vaR,  cla cac
bé tong BTBT van dap Ung yéu cau cho mat dudng 6 t6 va
mot s6 bé phan trong cong trinh cau dudng bo.

- D6 tham ion clo clia cac bé tong tang (38 - 71)% va
(89 - 113)% khi st dung BTBT thay thé lan lugt 25%CS (hoadc
15%CS+10%XM) va 50%CS (hoac 30%CS+20%XM). Vi do
tham ion clo clia céc bé téng BTBT & muic cao nén can han
ché& st dung chiing cho nhiing céng trinh bé téng c6t thép
& nhiing vung chiu xam thuc nhu méi trudng bién.

- Can nghién ctu thém cac tinh chat khac cia bé téng
BTBT, dong thai can cai thién cac tinh chat tham lién quan
dén dé bén ctia ching bang cach st dung két hop véi cac
phu gia khoang.

L&i cam on: Nghién ctu nay dugc tai trg kinh phi bai
Trudng Pai hoc Su pham Ky thuat - Pai hoc Ba Nang trong
Pé tai ma s6 T2023-06-27.
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iai phdp tuong vay bang coc 6ng thép phut viia

khi thi cdng tang ham nha & do thi

AN

trong diéu kién xay chen

B TS.DANG XUAN TRUONG"

Truong Bai hoc Tai nguyén va Méi trudng TP. H6 Chi Minh

B KS.NGUYEN HOANG NGUYEN
Truding Dai hoc Giao thdng vén tai TP. H6 Chi Minh
Email: ©“dxtruong@hcmunre.edu.vn

TOM TAT: Nhu cau tAng hdm cho nha & do thi
ngay cang frd nén can thiét. N6 1a khéng gian phuc
vy dé xe, kho hay cac hé théng ky thuat cho hoat
déng cla toa nha. Thi cong hé dao dé xay dung
tAng hdm cho nha & dé thj trong diéu kién xay chen
dang 1a mét van dé kho khan, nhiéu khi khéng kha
thi & moét sé truong hop. N6 céd thé gay ra sup,
[Un, tham chi gay pha hoai cac tdoa nha bén canh.
Giai phap coc 6ng thép phut vita lam tudng vay
duoc dé xuat, nhdm bd sung gidi phap lua chon
khi thi céng dang cbéng trinh nay. Gidi phap tuong
vay bang coc 8ng thép phut vita tao ra nhing buc
tudng mong, kin nudc, dé thi céng, an toan cho toa
nha bén canh. N6 clng la gidi phap hiéu qud va
kinh t&, v&i kh3d nang Ung dung cao déi vdi nhiéu
loai dia chat va dia hinh khac nhau.

TU KHOA: Coc 6ng thép phut vita, tAng ham nha
3, nha phé xay chen.

ABSTRACT: The need for basements for urban
housing is becoming increasingly necessary. It is a
space serving parking, storage or technical systems
for building operations. Construction of excavation
pits to build basements for urban housing in
is a difficult
problem, sometimes not feasible in some cases. It

crowded construction conditions

can cause collapse, subsidence and even damage
neighboring buildings. The solution of grouted
steel pipe piles for diaphragm walls is proposed
to supplement options when constructing this
type of project. The diaphragm wall solution is
made of grouted steel pipe piles, creating thin,
watertight walls that are easy to construct and safe
for neighboring buildings. It is also an effective and
economical solution, with high applicability to many
different types of geology and terrain.

KEYWORDS: Grouted steel pipe piles, urban house
basement, crowded construction.
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1.DAT VAN BE

Thi cdng hé dao dé lam tdng ham cho nha & d6 thi
trong diéu kién xay chen chiu nhiéu yéu t6 tac déng. Vé yéu
t6 khach quan la dia chat phic tap (nén dat trong cac dé thi
thudng la nén dat yéu); dia hinh chat hep, 16i vao cong trinh
nhé, di chuyén may moc thiét bi thi cong khé khan; céng
trinh thudng xay chen gilra nhirng tda nha san co (thudng
tur 1 dén 3 lan can). Vé yéu t6 chl quan la van dé ky thuat,
céng nghé, phuong phép... chua may chi trong va dau tu
day du déi véi loai cong trinh nha & trong d6 thi nay.

Hién nay, dé thi cong hé dao lam tang ham cho cac
céng trinh nha & d6 thi (théng thudng 1 tang ham) c6
nhiéu giadi phap nhu tudng vay coc khoan nhéi dudng kinh
nho, tudng vay cl Larsen thép hay tudng vay coc éng thép
két hgp van ngang... Tuy nhién, & moi giai phap thuc hién
déu co6 bac 16 nhiing khuyét diém dang ké nhu gay lun, nat
cong trinh 1an can; tudng vay day, chiém nhiéu dién tich va
lam giam khong gian tang ham; chi phi thuc hién cao...

Gidi phap coc 6ng thép phut viia lam tudng vay khi thi
c6ng hé dao tang ham nha & do thi trong diéu kién xay chen
dugc dé xuat véi muc dich b6 sung thém giai phap thi cong
cho déi tugng céng trinh nay. Day la mét gidi phap cé thé giai
quyét dugc cac khuyét diém clia cac giai phap da néu & trén
nhu it anh hudng tiéu cuc dén cong trinh lan can; tudng vay
mong; chi phi thuc hién thap; may moc thiét bj thi cong nho
gon, van chuyén dé dang; thi cong nhanh chong va it phuc tap.

2. TGNG QUAN VE COC ONG THEP PHUT VUA

2.1. Khai niém tuéng vay coc 8ng thép phut vira

Tudng vay coc 6ng thép phut vita diing coc 6ng thép
@49, chiéu dai 6 m, khoan 16 @12 xung quanh mat 6ng vdi
khoang cach a100.Tai viing vanh xuyén hinh tru xung quanh
miéng coc dugc tram bang viia xi mang vai sika grout nham
gilt 6ng va tao mang, tranh hién tugng do viia c6 ap luc cao
sé xi ngugc vira theo than éng tir dudi sau lén mat dat.

Strdung vira c6 ap luc (tir 0,5 - 3,0 kG/cm?) bam vao éng.
Do ap luc bom viia, dat xung quanh 6ng dong sé bi viia tron
va lap day tao thanh than coc trong dat; dong thai bang ap
luc clia vira, vira sé dugc len 16i vao nhing vi tri dia tang yéu
han va tao hé lién két mai cho tudng vay dugc gia 6.



Nh& c6 6ng thép chiu luc va vita phut xung quanh éng
ma hinh thanh coc vifa xi mang - cat, coc vita xi mang - cat
nay tham gia chiu ap luc ngang (ap luc cht ddng) hoac ap
luc nén cua dat khi dao hé moéng nha 16i 1a 6ng thép.
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Hinh 2.1: Ong thép phut vita 949 d3 duc 16
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Hinh 2.2: Cau tao coc 6ng thép phut vita 949
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Hinh 2.3: Qua trinh phun vifa va hinh thanh than coc

2.2. Cac loai dat thich hop cho viéc thi céng coc ng
thép phut vita

Dé xuat st dung bién phap coc phut vira cho nhiing
du &n nha xay chen véi chiéu cao ham khéng qua sau, dac
biét nhitng du an ban ham hodc 1 tang ham. Viéc phut viia
nham gia c6 nén dat nén co thé st dung cho khu vuc dat
sét yéu va cat. B€ c6 dinh hudng ap dung rong rai cong
nghé coc 6ng thép phut virta can cé thém ching cdé nghién
clru va xay dung bd sung tiéu chuén thiét ké va thi céng
phU hop véi cac dac diém khi hau, méi trudng tu nhién, dia
chat thay van va pham vi khu vuc dp dung.
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3. GIAI PHAP TUONG VAY BANG COC ONG THEP
PHUT VUA

3.1. Pac diém cua giai phap

Dé& cac két cdu ngam trong cong trinh dugc tén tai lau
bén, chiu dugc cac ap luc dat, ap luc nudc, luc kéo, day va
tréi 1én cla dat, tat ca phai tuy thudc vao viéc lam tudng
chan gir dat. Phan tudng chén nay dugc lam viéc nhu mot
thanh chiu uén thay thé cho cur larzen: M6t dau dugc gilr
bing hé da giang dau coc; mét dau con lai dugc neo chat
vao trong dat nén. Dung cac két cau tudng chan d& cong
trinh bang 6ng thép @49, viéc phut vita con gilp tang kha
nang chiu luc ctia dat va dam bao kin nuéc. Ngoai ra, cac hé
thong coc 6ng thép phut viia nay c6 tién doé thuc hién mau
choéng han va khong can chuan bi mét sé budc thao téc,
c6ng doan phu trg khac. Coc 6ng thép phut viia con kém
theo viéc kiém tra thém cac gia tri chuyén vi ngang c6 hay
khong tac dong 1én lam anh hudng dén cac tdoa nhalan can.

Bién phap thi cong dugc dinh hudng tur giai doan thiét
ké& Bottom - up. Céng trinh st dung tudng vay coc @49 sau
6 m dé bao vé thanh hé dao van st dung hé shoring ham
lam hé chéng.

3.2. Ap dung gia thiét ciia Coulomb

- Trén co s& Coulomb dua trén gia dinh vé stc khang
cat ctia dat xuat hién doc theo lung tudng va bé mat bi pha
hoai. Dua trén diéu nay, Coulomb da dé xuat mot phuong
phap téng quat dé xac dinh hé s6 &p luc ngang cht dong
clia dat doi véi tuang chan, K, clia dat téc dung vao tudng
chan: Tudng cé géc nghiéng (), gbc ma sat trong clia tudng
(8) va géc nghiéng cho mai dat phia sau tudng (B < ¢) qua
cong thuc (1):

cos’ (p-w) 2
{0052 w}{cos(5+ a))} {14.\/{{Sin(¢+5)}{5in(¢—ﬁ)} (1)

4=

cos(5 + w)} {cos(ﬂ - a))}

- Tuy nhién, viéc stt dung hé sé ap luc dat bi dong dua
trén ly thuyét clia Coulomb khong hoan toan chinh xac. Biéu
nay xudt phat ti gia dinh rang mat truct 1a moét mat phang
(thay vi mét mat cong, ddc biét trong trudng hgp cé ma sat
trén tuong). Hon niia, khi gdc ma sat clia tudng cang I6n thi
ap dung ly thuyét Coulomb dé tinh toan tré nén khéng kha
thi cho tuong, ly thuyét Coulomb dé tinh toan cho K, duoc
[4]. Rat gon lai cong thic trén déi véi tudng ndm ngang (B =
0) va lung tudng thadng dimg (w = 0) thi hé s6 ap luc dat cha
dong, ap luc bi dong thé hién qua cong thic (2) - (3):

2
cos” ¢
K, = ~ 5

1+\/{sin(¢+5)}{sin(¢—ﬂ)} )
I {cos &} {cos B}

2
cos” ¢
Ky = = 2

) \/Sm{(¢+5)}{8in(¢—ﬂ)} &
{cosS}{cos B}

Khi ap dung cong thic déi vai tudng nam ngang, lung
tudng chén thang diing va khéng c6 gbc ma sat trén tudng (w

5/

coso

coso|1
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=3 = 0 va hai cong thtic nay dan dén két qua giéng nhau véi
cac cong thiic dya trén ly thuyét Rankine. Tuy nhién, dé chinh
xéc clia viéc tinh toan téng ap luc dat theo ly thuyét Coulomb
giam dan khi d6 sau chon clia tudng chan tang 1én [4].
3.3. Cac thong sé ctia mé hinh
Thoéng s6 6ng thép @49 trong mo hinh.
Bang 3.1. Théng sé 6ng thép 049

STT | Cacdailuong dac trung Ky hiéu | Ponvi | Théngsé
1 | Loai tng xt Loai Pan héi
2 | D0 cing doc truc EA KN/m 2,28E+05
3 | Do ciing chéng uén El KNm2/m 60,46
4 | D6 day quy déi d m 0,056
5 | Khilugng w kN/m.m 0,085
6 | HsPoisson n 0,300

S6 liéu dia chat dugc 1dy tai khu vuc dudng Cach Mang
Thang Tam, Phudng 11, Quén 3, TP. H6 Chi Minh dé dua vao
mo hinh. Trong d6, phan tudng vay ndm hoan toan trong
I6p dat thir 2, véi s6 liéu co ban nhu sau:

Béng 3.2. Théng s6 dia chat Iép dat thar 2

Lép 2:
I Lop 1:Dat | Sétlan séisan,
HYDCED r:ﬁp laterit, nau d6 - xam,
Trang thai déo ciing
Type Dll'_;?r,:/elzd HSM UnDrained
Vnsat kN | 127 18,0 19,6
Vs kN / m*) 18,5 20,0
k (m/day) 8,64E+01 8,64E-05
E, . (kN /m®) 10.000 24.978
E (kN /m?) 10.000 24.978
E . (kN/m®) 30.000 74.933
m 0,5 0,7
e (kN /m*) 5,0 25,9
¢'(9) 20,0 11,78
R, . 0.8 07

3.4. Mo hinh tinh toan

Hinh 3.1: Thi céng coc thép 049 va phut vifa coc
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Hinh 3.2: Thi céng dao dat dén cao dé -1,5
' 1] [TT]

Hinh 3.3: Thi céng hé gidng H250 cao dé -0,7 m
[

Hinh 3.4: Pao dit dén cao d6 -2,1 m
T

Hinh 3.5: Thi céng dao dat cuc b dén diy méng
3.5. Két qua tinh toan

Total displacements u, (scaled up 200 times)
Maxdmum value = 0.02503 m (Element 1 at Node 1935)
Minkmum value = 0.9700*10 3 m (Bement 14 at Node 2753)

Hinh 3.6: Chuyén vi U, = 2,6 cm



Bending moments M (scaled wp 5.00 times)
Maxiemum value = 0.4023 kN mjs Sement 9 ot Node 2135)
Mnmum value = -2,08) KN mm

Hinh 3.7: Mé6-men coc M, = 2,083 KN.m/m

Shear forces Q (scaled up 0.200 times)
Maximum value = 6,204 kiN/m (Blement 3 at Node 1938)
Minimum value = -7,445 kN/m (Element 1 at Node 1938)

Hinh 3.8: Luc cat coc Q__ = 7,445 KN/m

'max

Axial forces N (scaled up 0.100 times)
Maxdmum value = 0.2169 kN/m (Blement 1 at Node 1936)
Minimum value = -37. 16 kN/m (Blement 9 at Node 2255)

Hinh 3.9: Luc doc coc N, = 37,16 KN/m

LU WL
e STV

Hinh 3.10: Cung truot

| @ Reached values

Reached total time 0.000 day
CSP - Relative stiffness 4,374E-3
ForceX - Reached total forc 0.000 kN
ForceY - Reached total forc 0.000 kN
Pmax - Reached max pp 92,93 kN/m?2
ZMsﬁgE -Reached phase g 0.000
M weight = Reached weighi 1.000
M - Reached safety faci 2.646

Hinh 3.11. Hé s6 6n dinh tong thé

Hé s6 6n dinh hé dao 2,64 > 1,4 ddm bdo diéu kién
6n dinh.

4. KET LUAN VA KIEN NGHI

Tl két qua tinh todn cho thdy, tudng vay diing coc 6ng
thép @49, chiéu dai 6 m, khoan 16 @12 xung quanh mat éng
véi khoang cach a100 va phut vita véi ap luc tur 0,5 - 3,0
kG/cm?, tao thanh mot buc tudng day 15 cm (kin nudc) +
30 cm (duong kinh vita) du kha nang chiu dugc ap luc chu
dong khi két hop vai hé thanh chéng doc va ngang theo 2
phuong ctia thanh hé dao véi do sau -3 m.

Tudng vay dung coc éng thép phut vita c6 thé ép sat
véi cong trinh hién hitu lan can, cung véi ban kinh phut vira
10 - 15 cm & méi bén, gilip cong trinh t6i uu dugc khéng
gian dién tich clia tang ham.

Thiét bi thi cong tudng vay coc 6ng thép phut vita gom
may ha coc, may bom vita gon nhe, it gy chan déng nén it
lam anh hudng dén cong trinh hién hitu lan can.

Khi phut viia, vita sé dugc len 18i vao nhiing vi tri dia
tang yéu hon va tao hé lién két méi cho tudng vay dugc gia
¢6 va lam chit hon nén dat & xung quanh. Dac diém nay
giup cho nén clia cdng trinh hién hitu khéng nhiing khéng
bi chdy nudc va bun cat sang phia h6 dao ma con lam chat
hon trudc khi cong trinh mdi thi cong hé tudng vay.

Tu két qua nghién clu, chdng t6i ki€n nghi st dung
tudng vay bang coc éng thép phut via khi thi cong tang
ham nha & dé thi trong diéu kién xay chen, dé dam béo an
toan cho cong trinh hién hitu lan can, t6i uu khong gian si
dung ctia tang ham va dam bao diéu kién kinh té.
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Giao thuc da truy nhap

phan chia theo thaoi gian mai (NTDMA)
dua trén co ché phan hoi trong hé théng VDES

B TS. PHAM VIET HUNG"; ThS. NGUYEN PHUONG LAM
Truong Dai hoc Hang hai Viét Nam
Email: “phamviethung@vimaru.edu.vn

TOM TAT: Hé thdng trao ddi di liéu trén dai tan
VHF (VDES) huéng dén thic ddy E-navigation va
cai thién an toan dan duong hang hai. Giao thuc
diéu khién da truy cap (MAC) déng vai trd quan
trong d8i véi hiéu sudt truyén tin cla VDES. Trong
cac khuyén nghi hién tai cho hé théng nhan dang
tu dong (AIS) va VDES, giao thic da truy cap phan
chia theo thoi gian tu t6 chic (SOTDMA) 1a ché &6
truy cap duy nhat duoc 4p dung, dan dén ty 1é xung
dét duong truyén cao, dac biét 1a vai luu luong 16n.
Bai bao nay dé xuat mét giao thic da truy nhap
phan chia theo thoi gian mdi (NTDMA) dua trén
co ché cé phan hoi dé gidi quyét cac van dé do
SOTDMA gay ra, sao cho cé thé tranh dugc xung
doét truyén dan trong qué trinh truyén théng tin gita
cac dai tau. K&t qud mé phdng cho thdy NTDMA
cé hiéu suat vuot tréi hon SOTDMA vé hiéu suat
s dung kénh truyén, thang luong kénh, déng thoi
gidm dang ké téc d6 xung dét truyén dan.

TU KHOA: VDES, TDMA, AIS, e-Navigation,
SOTDMA.

ABSTRACT: The VHF Data Exchange System
(VDES) aims to promote E-navigation and improve
maritime navigation safety. The multiple access
control (MAC) protocol plays an important role
in the communication performance of VDES.
In the current recommendations for automatic
identification systems (AIS) and VDES, the
Self-Organizing Time Division Multiple Access
(SOTDMA) protocol is recommended, resulting in
a high transmission collisions, especially with heavy
traffic. This paper proposes a novel Time Division
Multiple Access (NTDMA) protocol based on
feedback mechanism to solve the problems caused
by SOTDMA, so that transmission collisions can be
avoided during transmission between ship stations.
Simulation results show that NTDMA has higher
performance than SOTDMA in terms of channel
utilization, channel throughput and significantly
reduces transmission collision rate.
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I| KEYWORDS: VDES, TDMA, AIS, e-Navigation,
SOTDMA.

1.DAT VAN BE

Lugng tau bién st dung Hé théng nhan dang tu dong
(AIS) da tang lén ké tir khi AIS ra ddi vao nam 2000 [1]. Su
gia tang nay dan dén tinh trang qua tai cGia hai kénh truyén
AIS (kénh 87B va kénh 88B). D& giai quyét tinh trang qua
tai cla AlS, cac té chiic qudc té nhu Lién minh Vién théng
Quéc té (ITU), T6 chic Hang hai Quéc té (IMO) va Hiép hoi
Quéc té vé H6 trg Hang hai cho Ca quan Hang hai va Hai
dang (IALA) dang phat trién AlS thé hé tiép theo - dugc goi
la Hé théng trao d&i dir liéu trén dai tan VHF (VDES). VDES
la mot khai niém céng nghé sir dung céc két néi vo tuyén
mat dat va vé tinh trong dai tan di déng hang hai VHF dé
thuc hién trao déi dit liéu s6 toan ciu gilta cac dai tau, gilia
tau va bg, gitta bo va tau, gita tau va vé tinh, gilra vé tinh va
tau [2]. VDES bao gdom 4 thanh phan: AIS (hai kénh 25 kHz),
Ban tin danh riéng cho (ng dung (ASM, hai kénh 25 kHz),
VDE Terrestrial (VDE-Ter, hai kénh 100 kHz) va VDE Satellite
(VDESat, hai kénh 150 kHz chéng 1an véi VDE Terrestrial) [3].

Giao thuic diéu khién da truy cap (MAC) dong vai trd
quan trong déi véi hiéu suat truyén ctia VDES. N6 xac dinh
cac phuong thuc truy cap gita cac dai tau, tram bo va vé
tinh. D6i véi giao thiic MAC trong VDES, khuyén nghi hién
tai chi dua ra ché do da truy cap phan chia theo thai gian
tu t8 chic (SOTDMA). Tuy nhién, AIS truyén théng chiu
anh hudng dang ké tir cac xung dét truyén dan, dac biét
la khi tai luu lugng 16n, do SOTDMA dugc st dung lam giao
thic MAC. V6i nhu cau ngay cang tang vé truyén thong vo
tuyén trén dat lién, trén khong, trén bién va trong khong
gian, tai nguyén vo tuyén khéng con dd nira. Vi vay, bai bao
tap trung vao viéc thiét ké mot giao thiic MAC méi duoc
sir dung cho VDES dé phan b6 tai nguyén phé hiéu qua va
dam bao truyén dit liéu hiéu qua.

Cau trdc clia bai bdo bao gém: Sau phan gidi thiéu,
phan 2 trinh bay téng quan vé cdu truc cia hé théng VDES
va giao thic SOTDMA. Giao thiic MAC méi dugc dé xuat
(NTDMA) dugc néu ra & trong Phan 3. Phan 4 danh gia
hiéu nang cuta giao thuc dé xuat va so sanh véi giao thiic
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SOTDMA théng qua mé phong. Cuéi cung, cac két luan va
huéng phat trién dugc néu ra & trong Phan 5.

2. CAU TRUC HE THONG VDES

VDES dugc thiét k& dé hé trg cac muc tiéu e-Navigation
cta IMO vdi nhiéu hé théng con trong mét thiét bi. Cac ky
thuat diéu ché méi duoc VDES st dung cung céap téc do
d{ liéu cao hon so véi cac ky thuat dugc sir dung cho AlS.
Ngoai ra, giao thiic mang VDES dugc t6i uu hda cho viéc
truyén dir liéu dé maoi ban tin VDES duoc truyén di véi do
tin cay cao. VDES c6 4 hé thong con riéng 1é, bao gém: AIS
ban dau, hai kénh mai danh cho Ban tin danh riéng cho
Ung dung (ASM) va cac lién két VDE mat dat (VDE-Ter) va Vé
tinh VDE (VDE-Sat) t6¢c d6 cao han nhuminh hoa & Hinh 2.1.

VDES
AIS1 ASM 1 VDE
AIS2 + ASM 2 + TER +

Hinh 2.1: Cau truc hé théng VDES

Viéc phan bé tan sé ban dau (cho thanh phan mat dat)
dugc dua ra bdi Hoi nghi Vo tuyén Thé gigi nam 2015 (WRC-
15).Viéc phan bé tan s6 cudi cung (cho thanh phan vé tinh)
da dugc ay quyén tai WRC-193 [4]. Hinh 2.2 cho thdy su
phan bé tan s6 cho tiing dich vu cling nhu s6 kénh VHF
theo Quy dinh V6 tuyén [5, 6].

LR AIS LR AIS
75| 7% | 1024 | 1084 | 1025 | 1085 | 1026 | 1086
156.775 | D= o | 156.825 157.200 [ 157.225 | 157250 | 157.275 | 157.300 | 157.325
[ VDE-Ter (ship-shore, shore-ship, ship-ship) |
SatRcv SatRev | | VDE-Sat (ship-sat, sat-ship) |

2024 2084 2025 2085 2026 2086
161.800 | 161.825 [ 161.850 | 161.875 | 161.900 | 161.925 | 1

[ VDE-Ter (shore-ship, ship-ship) |
I VDE-Sat (ship-sat, sat-ship)

Hinh 2.2: Phan bd tan sé trong VDES

Giao thuc diéu khién da truy cap (MAC) rat quan trong
déi vai hiéu sudt truyén ctia VDES. N6 xac dinh cac phuang
thuc truy cap gifta cac tau, tram b va vé tinh. Déi véi
giao thic MAC trong VDES, khuyén nghi hién tai chi dua
ra ché do da truy cap phan chia theo thdi gian tu té chiic
(SOTDMA). Theo du thao dugc dé xuat ctia VDES cho giao
ti€p, bao gém giao thiic va loai ban tin, AIS1 va AIS2 van
la cac kénh lién lac ban song cong hai chiéu, st dung giao
thic SOTDMA hién c6 dé nhan va truyén dir liéu. M6 hinh
truy cdp ctia ASM1 va ASM2 chua dugc xac dinh, do do, dé
xuét giao thiic MAC cai ti€n dua trén SOTDMA va c6 thé ap
dung trong VDES. D& xac minh tinh chinh xac va dé tin cay,
can phan tich mo hinh ly thuyét vé téc d6 xung dot danh
riéng vi tri cda giao thuic cho cac kénh chi AlS trong VDES.
Nguyén nhan cét I6i ciia xung dot truyén dan xay ra trong
SOTDMA la thi€u co ché phan héi. Nghia I3, khi xay ra xung
dét, SOTDMA khéng cé cach nao dé gui phén hoi téi cac dai

tau lién quan vé xung dot do. Do do, cac dai tau bi xung dot
sé ti€p tuc gi dit liéu trong cac khe bi xung dét cho dén khi
hét thai gian, dan dén viéc st dung kénh kém.

3. GIAO THUC TDMA MGI1 (NTDMA) CHO VDES

3.1. Mé hinh hé théng

Thuc hién xét mot dai tau (dai tau A) cé thé lién lac vai
cac tau khac thong qua giao thiic NTDMA. Qua trinh cla
giao thiic NTDMA dugc dé xuat thong qua dai tau A vao
mang dugc mo ta nhu trong Hinh 3.1. Theo cach s dung,
cac khe thoi gian dugc chia thanh ba loai: Khe thai gian
nhan réi (ITS), khe thai gian xung dét (CTS) va khe truyén
danh dinh (NTS). Cac dinh nghia vé ba loai khe thai gian va
cacky hiéu khac dugc liét ké trong Bang 4.1. Khilan dau tién
tham gia mang, dai tau A thu dugc théng tin quan trong
clia mang nhu cac tham s6 Rrva NI va ITS trong mang théng
qua viéc nghe kénh AlS trong moét khung (dugc danh dau
la khung dau tién). Theo trang théi chuyén dong cda tau A,
dai tau A tinh toan Rr va NI lan lugt theo cac phuong trinh
(M va().
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- NI

Tau Anghe kénh va thu nhan thong
tin mang
Tau A chonkhe tho gian va thong
bio chidm giir

Cac tau khic nghe kénh vaghi lai
trang thai ciia khe dchigm bai tauA

Céc tau ding | ciia CTS khi truyén
céc goi thong thutrng

Goi dirligucéchira ID d1a CTS

Blng.
Tau Atdchva so sanh D nay vii ID
duor giit

Sai
Y
ExiEm “‘a‘dz"gda“ teiEvis | ‘Céc'éukhé:dénndiuknanévlécﬁ| Hai ID giéing nhau _—
ps

i
Tau Atigp tucgii NTS.

Khe duoc chiém giir than
congbditau A?

—Biing

Hinh 3.1: Gidi thut thuc hién NTDMA

khung =60 gidy = 2250 khe thoi gi

Sloto Slot1 Slot 2 Slot 3 Slota. Slots Slot6 Slot2247 | Slot2248 | Slot2249

1 khe thai gian = 26,67 ms=256 bits e

Chudi thir Corbitdau 8 Dir ligu
24 bits bits 168 bits

Corkét thiic
8bits

Ram up
8bits

CRC-16
16 bits

Dém dit liéu
24 bits

Phan hbi
12 bits

Bantin

Crtrang thai
1bit 155 bits

Hinh 3.2: C3u trdc khe cdi tién cho VDES

Khung
thir hai

slot 10

slot 22

slot 30

v — ¥ —
- - ‘ -
Khung
thi ba Slot 0 Slot 1 Slot 2 Slot 3 Slot 4 Slot5 Slot 6 . Slot 2247 | Slot 2248 | Slot 2249
] . — —
. \Y4 V V \V; V
Cactau 1y Tau2 Tau3  Taud Taus  Taus

Hinh 3.3: Thd tuc gdi phan hoi
Sf

NI =
Rr
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Trong dé: Rr - S6 bao cao/phut; NI - S6 khe thai gian san ¢
cho méi vong bao cao; Sf - S6 khe thai gian trong mét khung.

Trong VDES, ¢6 gia tri 2.250. Rr phan anh trang thai cia
dai tau A va cé lién quan dén an toan hang hai. Rr cang I6n
thi dai tau A cang phat nhiéu géi di liéu. NI chi ra khoang
thai gian cé sdn cho méi gilt khe thai gian ctia dai tau A va
dugc xac dinh bai Rr. NI cang 16n ¢é nghia la cang c6 nhiéu
khe thai gian rbi dé dai tau A chi€ém, do dé it c6 kha nang
xay ra xung dot dudng truyén.

3.2. Cau trac khe thai gian cho VDES

D& phan héi tat cd cac xung dot dudng truyén, cau tric
khe thai gian cai tién ctia kénh AIS nhu Hinh 3.2. Trong dé,
truong di liéu 168 bit ban dau dugc chia thanh ba phan:
Co trang thai, thong bdo va phan héi. D6 dai cla cd trang
thai Ia mét bit va né duoc sir dung dé khai bao muc dich st
dung khe thai gian. Khi ¢ trang thai bang 0, khe thai gian
dugc st dung nhu binh thudng dé truyén ban tin qua ca
truong théng béo va trudng phan hoi. Ngugc lai, néu co
trang thai la 1 thi khe thdi gian khéng chi duoc st dung dé
gUi ban tin (théng qua trudng théng bao) ma con dé phan
héi théng tin ctia CTS ID trong khung truéc dé (théng qua
trudng phan hoi). Trudng théng bao chia 155 bit c6 thé hd
trg nhiéu ting dung hang hai khac nhau. Trong mét khung
¢6 2.250 khe thdi gian, do d6 can 12 bit dé biéu thi ID khe.
Do d¢, trusng phan hoéi chia 12 bit.

3.3. Tha tuc gti phan héi

Tha tuc gti phan héi dugc minh hoa & Hinh 3.3. Sau khi
két thuc viéc gilr khe thai gian & khung th hai, tai cac khe
7, khe 10, khe 22 va khe 30, ¢6 tur hai tau tré 1én ¢6 gang gil
trudc khe thai gian dé nén gay ra xung dot dudng truyén.
Goi cac khe thdgi gian xung dot nay la CTS. Sau dé, cac tau
phat hién xung d6t sé ghi lai ID CTS trong thiét bi VDES cuc
b6 cla ho. Sau khoang thai gian (tic1a 0 0,02,05,06,
0 2247 va 0 2248) da duoc gili thanh cong lan luot bai 6
tau (tdc la cac tau ti 1 dén 6). Goi cac khe thoi gian dugc
gir thanh céng nay la NTS. Trong khung thu ba, cac tau
phat cac goi dir liéu trong cac khe thai gian danh riéng ctia
chuing. Do d6, tau 1 truyén di liéu trong Khe 0. Do c6 trach
nhiém phan héi ID CTS, tau 1 dat cd trang thai la 1, déng goi

thong bao 155 bit trong trudng thong béao va ID CTS (vi du:
Khe 7) trong trudng théng bao. Trudng phan hoi ctia géi d
liéu ctia no va phat no trong Khe 0. Tuong tu, cac tau 2 dén
4 sé lam diéu tuong tu, diém khac biét duy nhat 1a cac tau
tiép theo can lang nghe dudng truyén tir cac tau trudc dé
va chon mot CTS ID van chua dugc phat dé dua vao goi dir
liéu ctia no. Sau khi tau 4 hoan thanh viéc truyén, tat ca cac
CTS trong khung th hai da dugc phan hoi trdg lai, do d6 tau
5 va tau 6 c6 thé dat ca trang thai la 0, dong géi tin nhan
167 bit trong ca trudng théng bao va trudng phan héi va
truyén qua vi tri danh riéng ctia ho.

4. MO PHONG VA DANH GIA GIAO THUC NTDMA
Phan nay danh gia hiéu suat cia NTDMA dugc dé xuat
thong qua mé phdng. Hiéu suat ctia NTDMA dugc so sanh
vGi SOTDMA 6 cac khia canh nhu ti 1é xung d6t, hiéu suat sir
dung kénh truyén va théng lugng kénh truyén. Cac tham sé
mo phong dugc thé hién & Bang 4.1.
Bang 4.1.Tham sé6 mé phéng

Tham sé Gia tri
Khe/khung thai gian 2.250
Toc d6 béo cao 10

Kich thudc goi 256 bits
Do dai khe thai gian 26,67 ms
Do dai khung 1 phut
Thai gian m6 phong 60 phut

Trong Hinh 4.1,ti1é xung d6t cla SOTDMA dugc so sanh
vGi NTDMA. Ti [é xung d6t trong NTDMA thap han nhiéu so
vGi SOTDMA. Vi du, khi s6 lugng tau la 150, ty 1& xung dot
trong SOTDMA dat 4,55%, trong khi do chi la 0,36% trong
NTDMA. biéu dé cho thdy NTDMA loai bé dugc nhiéu xung
dot kénh truyén hon SOTDMA. Hon nira, ty 1é xung dét tang
theo s6 lugng tau cho ca hai giao thic. D6i vai SOTDMA, ty
[& xung do6t tang tur 3,04% |1én 6,23% khi s6 lugng tau ting
tlr 100 1&én 200. D€ so sanh, ty [& xung dot cia NTDMA chi
tang ttr0,13% lén 0,60%.
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Hinh 4.1: Ti Ié xung dét NTDMA va SOTDMA
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Hinh 4.3: Hiéu suat str dung kénh NTDMA va SOTDMA

Trong Hinh 4.2, hiéu suat sir dung kénh ctia SOTDMA
dugc so sanh véi NTDMA. Hiéu suat sir dung kénh tang 1én
trong ca hai giao thuc khi s6 lugng tau tang lén. Viéc s
dung kénh trong NTDMA cao hon so véi SOTDMA va gan
bang muc st dung kénh khéng xung dét, dugc goi la hiéu
suat st dung téi da.

Hinh 4.3 so sanh théng lugng cia NTDMA véi SOTDMA
trong hai trudng hgp: Rr tuong ting bang 10 va 20. C6 thé
thay rang thong lugng trong NTDMA cao hon nhiéu so
vGi SOTDMA. Khi Rr la 20, théng lugng ctia SOTDMA dau
tién tang lén khi s6 lugng tau tang lén. Khi s6 lugng tau la
125, théng lugng dat muc t6i da va sau d6 giam dan khi sé
lugng tau tiép tuc tang. Nguyén nhan la khi luu lugng di
liéu tang vuot qua kha nang ctia kénh, SOTDMA phai chiu
xung dot dudng truyén cao hon, dan dén thong lugng
thap hon. Tuy nhién, thong lugng trong giao thic dé xuat
sé 8n dinh & gia tri t6i da sau khi luu luong dit liéu vugt qua
dung lugng cutia kénh.

Két qua nay chi ra rang giao thic dugc dé xuat cé hiéu
qua va gidm thiéu dang ké cac xung doét trén kénh truyén,

5.KET LUAN

Hién tai, AIS xay ra xung dot dudng truyén khi co luu
lugng truy cap I6n khi st dung giao thiic SOTDMA. Bai bao
nay da dé xuat giao thtiic NTDMA cho VDES khac phuc nhugc
diém nay. Cac mé phong da dugc tién hanh dé danh gia
hiéu suat ctia NTDMA. Két qua da cho thdy rang giao thiic dé
xudt cai thién hiéu qua st dung kénh va théng lugng kénh,
déng thaoi giam dang ké ti 1& xung dét so véi SOTDMA.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT23.24-61.
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Nghién ctru danh gia

dd chinh xac cdia phuong phap mé phdéng so
trong gidm sat, chan doan hu hdng méi han
két cdu thanh mdng - than tau

m TS. DO VAN POAN"; ThS. NGUYEN VAN HAI; ThS. DO THI HIEN

Truong Dai hoc Hang hai Viét Nam
Email: “dovandoan@vimaru.edu.vn

TOM TAT: Tau bién duoc khai thac va lam viéc trong
diéu kién méi trudng vé6 cung khic nghiét, nhing
hu héng trong cac méi han két cau than tau coé thé
dan dén nhing thdm hoa nghiém trong. Cac mdi
han két cau than tau duoc kiém tra ddp Ung cac tiéu
chi an toan cda cac 18 chic dang kiém ngay & giai
doan thiét k&, déng mdi va trong qua trinh khai thac
bang cach s& dung cac ky thuat kiém tra khéng pha
hdy NDT (Non-destructive Testing). Tuy nhién, cac
danh gia thudng dugc tién hanh dinh ky va viéc xac
dinh chinh xac hu héng clda cadc méi han phu thuéc
rét nhiéu vao trinh dé chuyén mén clia ngudi kiém
tra. Vi vay, xay dung mot hé théng gidm sat, chan
doan tu déng SHM (structural health monitoring)
m&i han két cau thanh mang than tau s dung tri
tué nhan tao sé& giup giam thiéu rdi ro frong khai
thac va van hanh. Bai bao tap trung nghién cuiy,
danh gia dé chinh xac cda phuong phap mé phéng
s6 trén nén tdng phan mém Patran - Nastran trong
viéc xay dung thu vién di liéu tham chiéu cho hé
théng gidam sat va chan doan tu déng SHM cua két
cdu thanh mdng than tau bang cach so sanh két
qua mo phong sé vai két qua do dac kiém tra.

TU KHOA: Giam sat tinh trang két c&u (SHM), kiém
tra khéng pha hay (NDT), phd va tan sé rung déng.

ABSTRACT: Ships are operated and worked in
extremely harsh environmental conditions and
damage to the ship's hull structure welds can lead to
serious disasters. Hull structural welds are checked
to meet the safety criteria of the Classification
organizations right at the design stage, building,
and during operation using non-destructive
testing techniques NDT (Non-destructive Testing).
However, assessments are often conducted
periodically and accurately determining damage to
welds depends heavily on the inspector's expertise.
Therefore, developing an automatic SHM (structural
health monitoring) monitoring and diagnosis

system for thin-walled ship hull welds using artificial
intelligence will help reduce risks in exploitation and
operation. This article focuses on researching and
evaluating the accuracy of the numerical simulation
method on the Patran - Nastran software platform
in building a reference data library for the SHM
automatic monitoring and diagnosis system of
thin-walled structures by comparing numerical
simulation results with test measurement results.

KEYWORDS: Structural health monitoring (SHM),
non-destructive testing (NDT), vibration spectrum
and frequency.
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1.DAT VAN BE

Trong linh vuc GTVT, bén canh dudng hang khéng,
van tai hang hai thuong xuyén phai déi mat véi nhiing
mai de doa I&n. Tau bién dugc khai thac va lam viéc trong
diéu kién moi trudng vé cung khac nghiét, & cuong do
cao dac biét dé bi hu hai nghiém trong, moét trong nhiing
nguyén nhan gay ra c6 thé bao gém céac vét nut va hu
héng & cac méi han clia két cau than tau. Loai hu héng
nay anh hudng truc tiép dén mdc d6 an toan hanh hai
clia tau, c6 tac dong nghiém trong dén su an toan cla
thuyén vién, méi trudng bién va hang héa trén tau. Vi vay,
tat cd cac mai han quan trong déu dugc kiém tra bang
cach st dung cac ky thuat kiém tra khéng pha hay NDT
(Non-destructive Testing) [5, 6]. Mac du, cac m6i han than
tau da dugc danh gid, kiém tra ky luéng bang ky thuat
NDT, nhung céc hu hdng, tham hoa van xay ra. Bai vi, viéc
kiém tra, danh gia thudng dugc tién hanh dinh ky, do dé
kho c6 thé biét dugc tinh trang theo thdi gian thuc cla
cau truc, dac biét khi gap nhing diéu kién thoi tiét, moi
trudng khic nghiét. Bén canh do, viéc kiém tra, danh gia
cing phu thuéc rat nhiéu vao trinh d6 chuyén mén, nang
luc clia ngudi tién hanh. Muc tiéu ctia nhém tac gia xay
dung dir liéu tham chiéu da 16n cho hé théng giam sat,
chdn doan phuong phéap giam sat tinh trang ciu truc
theo thai gian thuc (SHM - Structural health monitoring),



cing nhu céc tiéu chudn cé thé dugc st dung trong cac
hé théng SHM thuc té dugc lap trén tau. Trong cac hé
théng SMH, mot mang lugi cam bién dugc tich hgp voi
déi tugng, hé thdng SHM hoat déng “truc tuyén” (chan
dodn trong thoi gian thuc).

Nhung trong thuc té khai thac, van hanh viéc gidm sét,
chan doan chinh xac thai diém dién ra cac hu héng cla
cac moi han clia két cau than tau thudng gap rat nhiéu
kho khan va tén kém vé thdi gian, tién bac, do cau truc
than tau 16n nén viéc tinh toan vi tri cac cdm bién do dac
dé xay dung kho dit liéu tham chiéu, so sanh danh gia hu
hong, mic d6 cling nhu loai hu hong xay ra déi véi méi
han clia két cau than tau con rat han ché. Do do, viéc phan
tich rung dong clia cac két cau than tau véi gia dinh hu
hong cé thé xay ra d6i véi cac méi han than tau bang mé
phéng sé tng dung phan mém Patran-Nastran dua trén
phan ti hitu han sé giap gidam chi phi, tiét kiém thoi gian
trong xay dung kho di liéu tham chiéu du 16n trudc khi
ti€n hanh cac thuc nghiém can thiét trong viéc xay dung
mot hé théng giam sat, chdn doan théng minh tinh trang
ky thuat ctia két cau (SHM - Structural health monitoring),
dua ra cac canh bao vé 16i hu héng xay ra clng thai gian
lam viéc tiép theo cla két cau [1, 3, 4]. Bai bao di vao mét
khia canh khac ctia van dé d6 la danh gia do chinh xac ctia
phuong phap mo phong so trong viéc phan tich danh gia
tinh trang ky thuat ctia méi han két cdu thanh mong than
tau.Viéc nghién cttu, danh gia dua trén viéc so sanh véi cac
nghién ctu, do dac thuc nghiém dugc tién hanh trén céac
tdm mong.

2.PHUONG PHAP NGHIEN CUU

Trong phan nay, nhom tac gia di sdu vao nghién céiu mé
hinh mé phéng sé gia dinh cac hu hong cdia méi han cla
cac tdm mong tuong tu nhu cdu trdc thanh mong than tau,
muc dich chinh la phat hién méi quan hé gida tinh trang
clia mGi han va phé rung thu dugc. K&t qua mé phdng sé
dugc so sanh véi cac két qua do dac thuc nghiém trén cac
tdm thuc té€ dé danh gia muc dé chinh xac cta phuong
phap mé phong sé dugc ap dung.

2.1. Phuong phap do luong

DPE thuc hién k& hoach nghién ciu da dugc théng
qua, nhom tac gia da nghién ctru va xay dung cac thiét
bi thi nghiém cho céc tdm kich thuéc (500x500x4)mm
c6 d6 day tuong tu nhu cau trdc thanh mong than tau,
cac tam dugc tht nghiém dugc lam bsi nhiing ngudi
tho han chuyén nghiép dé dam béo chat lugng cda
cac moi han ciing nhu tao hu hong trong cac méi han
theo muc dich thi nghiém. Thiét bi kiém tra m&i han
bang phuang phéap rung bao gom: Gia d&, may phan
tich rung Bruel&Kjaer loai 3050-A-60, ba gia t6c ké 4514-
B, mot bda modal (8206 - 002) dau kim loai. Trong qua
trinh do, cac khoang thai gian gia téc rung dugc ghi lai
bang hé théng do xung Bruel&Kajer. Chuong trinh Ghi
di liéu thoi gian sit dung dé thu thap dir liéu rung déng,
cho phép xuat di liéu sang MATLAB va st dung phuong
phép bién déi Fourier nhanh (FFT) dé phan tich va xac
dinh bién d6 cling nhu phd tan s6 cla cac rung déng.

Cac thtt nghiém chin doan rung dugc thuc hién bang
thiét bi do nhu trong Hinh 2.7 [2].

Dé xéac dinh tinh hitu ich clia céc phuong phép do dugc
dé xuat trong viéc phan tich tinh trang ky thuat cia méi han,
cac tdm co cung kich thudc (500x500x4)mm, dugc lam tur
cung mot loai vat liéu thép DH36, da dugc thir nghiém. Cac
ma&i han dugc thuc hién bai cing mét thg han va cac tdm
dugc cat plasma. Han dugc thuc hién bang phuang phap
TIG, trong d6 cac canh dugc vét trudc khi han. Cac méi han
dugc danh gid bang phuong phap chup X quang trong
phong thi nghiém theo tiéu chudn 17636-1 va EN 5817. Cac
tam vai cac tinh trang ky thuat khac nhau nhu bén dudi:

-Tam P1 - Tam khéng c6 méi han (st dung lam dit liéu
tham chiéu so sanh);

- Tdm P2 - MGi han khong néng chay hoan toan, hu
hong gidp mép maoi han.

d
Hinh 2.1: Mdy phén tich dé rung véi gia téc ké va buda do,
trong do: a) - Mdy phan tich d6 rung; b) - Gia téc ké;
¢) - Bé hiéu chuan B&K; d) - Bua do

Trong qua trinh th nghiém, cac dau do gém ba cam
bién ap dién: ACC1, ACC2 va ACC3. Cac cam bién gia téc,
vi tri tac déng clia bua phuong thic nhu trén Hinh 2.2.
Viéc ghi lai cac tin hiéu dugc lap lai 10 1an cho mébi tam
dé ddm bao dé chinh xac ctia phép do. Sau khi tac dong
luc kich thich trén cac tdm va do dac clng nhu xut ly s6
lieu thu dugc trong phan mém MATLAB st dung phuong
phap bién déi Fourier nhanh, nhém tac gia thu dugc bién
dé dao ddng cling nhu phé tan sé clia cac tdm tuong ung.
Trong diéu kién hoat dong binh thuéng, cac gia tri tan s
kich thich clia tau thudng nho hon 300 Hz, nén nhom tac
gia chidoc céac gia tri bién do va phé tan trong dai nay. Trén
Hinh 2.3, dai tan phd cha tdm P1 lan lugt 1a 22 Hz, 51 Hz,
132 Hz, 154 Hz va 187 Hz cho 5 ché d6 dao ddng dau tién.
Cac gia tri tan s doc dugc ti phd trong Hinh 2.4 cho tam
P2 1an lugt 1a 39 Hz, 97 Hz va 157 Hz. Do d6, ¢6 thé thay r6
anh hudng cla su hién dién ctia m6i han va tinh trang cla
moi han déi vai cac gia tri tan sé riéng cling nhu céc gia tri
bién d6 dap ung.
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AcC1

F1

AccC2
Mbi han

AcC3
Vi tri gén tm trén
gid w\\\\
| I

Hinh 2.2: Vi tri cia d3u c3m bién trong loat thi nghiém

p1-12-1, ACC3 Cursor values
pi-11-1, ACC3 X: 187.000 Hz

Y: 1,263 m/s~2
Y: 1,244 m/sn2
Y: 0,928 m/s~2
Y: 1,171 m/sA2
Y: 1.225 m/sh2
Y: 1.171 m/sn2

pI-10-1, ACC3
——p1-9-1, ACC3
p1-81, ACC3

pL-6-1, ACC3
pi5-1,  ACC3
pi-3-1, ACC3 Y: 0.548 m/s~2
p12-1, ACC3 Y: 0.963 m/s"2
[ pi-13-1_ ACC3 Y: 1.202 m/sh2
[m/s~2] Y: 1165 m/s~2

[Hz)

Hinh 2.3: Phé gia téc rung trong 10 Ian téc déng lién tiép
cta bda modal trén tdm P1 (ACC3)

——— p7-15-1, ACC3
—— p7-14-1, ACC3
p7-13-1, ACC3
p7-12-1  ACC3
p7-11-1  ACC3
p7-10-1  ACC3
p7-9-1, ACC3
p7-8-1, ACC3 Y: 1.886 m/s"2
p7-16-1  ACC3 Y: 2,244 m/sn2
&——p7-17-1, ACC3 Y: 1,759 m/s2
[m/s2] Y: 2,003 m/s"2

Cursor values
X: 157.000 Hz

Y: 2.045 m/sA2
Y: 1.717 m/s"2
Y: 1.937 m/s"2
Y: 2.261 m/s"2
Y: 1.773 m/s~2
Y: 2.132 m/s"2

“ l
A _A
40 80

Hinh 2.4: Phé gia téc rung trong 10 Ian téc ddng lién tiép
cla bda modal trén tdm P3 (ACC3)

2.2. Phuong phap mé phéng sé

Trong phan nay, nhém tac giad quyét dinh tién hanh
mo phdng s6 cac tdm trong Phan 2.1, nham kiém tra
d6 chinh xac clia cac phép tinh toan, mé phéng sé. Cac
phép tinh sé dugc thuc hién bang goi Phan mém MSC:
Patran-Nastran. Cac chuong trinh nay duya trén phuaong
phap phan td hiru han. Dau tién, tdm mong déng nhat P1
- khéng c6 méi han dugc mo phong, két qua do cho tam
P1 dugc thé hién trén Hinh 2.3. M6 hinh mé phéng co ban
(dugc st dung phd bién nhat) dua trén cac phan tdr tdm
hai chiéu (2-D) vai cac diéu kién bién dugc lua chon phu
hgp. M6 hinh thi hai trong d6 ngam lién két dugc mo
hinh héa bang cac phan t ran ba chiéu (3-D). M6 hinh
thit ba, Iap mé hinh toan bé tdm bang cac phan ti 3-D dé
c6 thé mé hinh héa cac m6i han va hu héng. Mé hinh cuéi
cuing 3-D nhung c6 s6 lugng phan td hiu han rat 16n, moé
hinh nay cé hon 1,5 triéu bac tu do, vi vay phdi s& dung
cac siéu may tinh dugc ndi mang dé phan tich. Cac mé
hinh da st dung cac phan ti hiru han co ban: Loai tdm
2-D (Quad 4) v&i 4 nat cho méi phan t va loai luc giac
dac 3-D véi 8 nit cho méi phan tir (Hex 8).
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Hinh 2.5: Sdu ché db rung tu nhién dau tién
cda tdm P1 duoc phan tich

Sau khi mé phong trén phan mém Patran va tinh toan
s6 trong phan mém Nastran thu dugc cac gia tri bién do
va phd tan cla cac tdm tuong Ung. TU Hinh 2.5 c6 thé nhan
thay rang cac ché do rung tu nhién, bat dau tir ché do tha
sau, rat kho tao cong hudng, vi tan s6 rung déng cda tau
thudng khong vuot qua 300 Hz. Do d6, chi 5 ché dé dao
dong dau tién sé dugc xem xét trong cac phan tich sau
hon. Két luan nay da dugc xac nhan trong cac thir nghiém
do ludng, trong dé 5 dang rung dong tu nhién dau tién
da dugc xac dinh (la két qua cla phan tich FFT). K&t qua
tinh toan tan so riéng clia ting mé hinh riéng lé cung véi
su so sanh véi cac phép do kiém tra dugc trinh bay trong
Bdng 2.1. Cac sai s tinh toan (lién quan dén cac phép do
kiém tra) dugc thé hién trén Hinh 2.8.Tan s6 trong cac thi
nghiém do dugc xac dinh vai do phan giai 0,125 Hz, cho sai
s6 do tuong déi 1én t3i 0,6% di vai tan s6 tu nhién dau tién.
Do d6, sai s6 tinh toan tuong doi I6n nhat xay ra déi véi mo
hinh 2-D don gian nhat va déi véi ché dé hiéu chinh riéng
dau tién chi vuot qua 1,6% mot chut.

Béng 2.1. Céc théng sé cta mé hinh tinh todn

Tan sé rung déng tu nhién: [Hz] .
Két qua do
M6 hinh | M6 hinh | M6 hinh | M6 hinh [Hz]
2D 2-3D 3-D 3-D det.

Chédo 22,36 21,96 22,24 22,22 21,875
rung 1

Chédo 50,66 50,09 50,53 50,45 51,125
rung 2

Ché do 13342 | 131,64 132,92 132,86 132,00
rung 3

Chédo 151,77 150,56 151,44 151,40 154,125
rung 4

Ché do 189,00 186,49 188,41 188,19 187,500
rung 5
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Hinh 2.6: Sai s6 tuong déi khi tinh todn tan s6 ty nhién
cua tam phan tich
Muc dich bai bao la nghién ctru kha nang giam sat két
cau (SHM) bang phuong phap rung, tuic la kha nang phat

Sai s6 twong aéi
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hién cac hu hdng c6 thé xay ra. Tan s6 tu nhién cda tam c6
mai han bi hu héng ¢ gia tri khac biét dang ké so véi tdm
khoéng bi hu héng. Tac gia quyét dinh diéu tra xem liéu hé
théng giam sat két cau han c6 thé dua trén co s& dirliéu dua
trén tinh toan s6 hay khéng. Trong ly thuyét dao déng tuyén
tinh, su gidm chan cau truc ¢ anh hudng téi thi€éu dén tan
s6 va ché do tu nhién. Vi vay, trong moé hinh toan hoc, ching
ta chi c6 thé tinh dén su thay d6i ciia ma tran khéi lugng va
dé cing. Su phan bé khdi lugng cla tdm han (bat ké chat
lugng clia m&i han) thuc t€ khong thay déi so vai tdm déng
nhat. Do do, tac gia quyét dinh thay ddi ca ban dé cling cuc
bé (tai méi han) ctia tdm bang cach loai bé hai trong s6 ba
IGp phan ti ran hién cé trong mé hinh 3D. Su thay déi dugc
mé ta clia mo hinh FEM dugc thé hién trong Hinh 2.7. Hinh
2.8thé hién 5 ché& do dau tién ctia tdm bi hdng.

Hinh 2.7: Mé hinh tdm véi hu héng méi han

Mac du c6 sy thay I6n vé d6 cling cuc bd clia tdm, cac
ché& dé va phé tan rung déng cda tdm van hai khac nhau.
Tan s6 riéng cing khéng thay déi dang ké; déu giam lan
lugt 4,9%, 0,5%, 7,7%, 3,3% va 6,1% (bat dau tir ché d6 rung
doéng tu nhién dau tién). K&t qua khéng phu hop véi két
qua do ludng. Trudc hét, cac thi nghiém do ludng khong
xac nhan su ton tai clia dang rung tu nhién uén cong thi
nhat (khodng 22 Hz), trong khi tan sé cda dang rung tu
nhién thi hai giam 23%. Diéu nay ching to su xuat hién
cla su phi tuyén tinh déang ké trong cac dac tinh clia mai
han bi hu héng. Vi vay, viec mé hinh hoa s6 cac két cau han,
hu hdng la rat kho, tham chi la khéng thé thuc hién dugc
trong khi van yéu cau dé chinh xac cao, can thiét trong céc
hé thong giam sat két cau tu déng. Nhimng hé théng nhu
vay phai dua trén co sé dir liéu mé rong thu dugc trén co s&
cac nghién ctu do ludng.

Hinh 2.8: N3m ché d6 rung déng tu nhién cda tdm bj hu héng

3. KET LUAN

Trong nghién ctu trén, nhém tac gia dan dén két luan
st dung m6 hinh s8 dé moé phong két cadu cho dé chinh
xac tuong ddi cao véi cac két cau dong nhat khéng co maoi
han hodc c6 méi han t6t, con véi nhiing cau tric thanh
mong than tau c6 méi han bi hu hong cho d6 chinh xac
khong cao. Vi vay, muén xay dung d liéu tham chiéu cho
hé théng giam sat tinh trang ky thuat cla két cau SHM thi
can phai tién hanh thu thap di liéu bang nhiéu cach, dac
biét mét con tau mai (hodc cac cau tric cta tau) phai dugc
thi nghiém bang phuong phap dugc dé xuat trudc khi khai
thac dé thu dugc phé tham chiéu clia cac cau trdc quan
trong trén than tau. Trén co s& cac di liéu tham chiéu quan
trong nay trong tuong lai hoan toan c6 thé st dung tri tué
nhan tao cho hé théng SHM trong giam sat va chan doan
tinh trang ky thuat két cdu vo mong than tau.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma sé DT23-24.15.
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Nghién cttu udc luong trang thdi sac cua pin lithium
trén co so bo loc Kalman thich nghi

W TS.NGUYEN VAN TIEN
Truong Dai hoc Hang hai Viét Nam
Email: nguyenvantien@vimaru.edu.vn

TOM TAT: Do c6 mat dé nang luong cao, kha nang
tu phéng dién thap, pin lithium-ion déng vai trd quan
frong frong finh vuc luu trr n&ng luong. D& nang cao
tudi tho cho pin lithium-ion, cac thuat todn kiém soat
muc dé sac/x3d cla pin déng mét vai trd rat quan
trong. Bai bdo nghién clu udc lugng trang thai sac
(SoC - State of charging) cua pin lithium-ion dua trén
thuat toan loc Kalman. Dua vao mé hinh mach tuong
cla pin lithium, mét thuat todn duogc xay dung dé
kiém tra trang thai sac, dién ap hd mach va frang thai
suc khde cla pin (SoH - State of Health). Két qud
md phdng dugc thuc hién trén phan mém MATLAB
& Simulink dé xac minh hiéu qua cta phuong phap
nay. Thuat todn Kalman thich nghi dé xuat trong
nghién ciu nay khéng chi thiét 1ap co sé ly thuyét cho
gidm sat trang thai sac ma con cung cap su ddm bao
an toan cho ky thuat ing dung cda pin lithium-ion.

TU KHOA: Loc Kalman, trang thai sac, pin lithium,
phadn mém Matlab va Simulink, mé hinh thay thé
pin lithium.

ABSTRACT: Due to their high energy density and
low self-discharge ability, lithium-ion batteries play
an important role in the field of energy storage. To
improve the life of lithium-ion batteries, a charge
and discharge of the battery monitoring algorithms
are play a very important role. This paper studies
the estimation of state of charge (SoC) of lithium-
ion batteries based on the Kalman filter algorithm.
Based on the circuit model of the lithium battery, an
algorithm is built to check the state of charge, open
circuit voltage and state of health (SoH). Simulation
results are performed on Matlab & Simulink software
to verify the effectiveness of this method. The adaptive
Kalman algorithm proposed in this study not only
establishes a theoretical basis for state-of-charge
monitoring but also provides safety guarantees for
the application engineering of lithium-ion batteries.

KEYWORDS: Adaptive Kalman Filter, state of
charge (SoCQ), battery, Matlab va
Simulink software, equivalent circuit model of
lithium-ion baftery.
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1.DAT VAN BE

Pin lithium-ion la mét thiét bi luu tri nang lugng hiéu
quéa do c6 mat dd nang lugng cao cé thé dat téi 300 mAh/g
gap 6 lan so véi ac-quy axit [1]. Ngoai ra, pin lithium-ion
con c6 kha nang tu phong dién thap, pham vi nhiét d6 lam
viéc réng va tudi tho dai. Nhg nhing dac diém nay, pin
lithium-ion dong mét vai trd quan trong trong nhiéu san
phdm dién ti nhu 6 t6 dién, may tinh xach tay va dién thoai
di déng. Bén canh dé, nhugc diém cua pin lithum la su kém
6n dinh clia nguyén té lithium trong pin khi qua nhiét c6
thé gay chay né.

Chinh vi vay, trong cac hé théng luu trir nang lugng
dung pin lithum bat budc phai dugc trang bi hé thong quan
ly nguén (BMS). Hé thong BMS khong chi cai thién hiéu suat,
tang cuong sy an toan clia pin ma con giam tinh trang sac/
x4 qua muic va kéo dai tudi tho st dung ctia pin [2]. Hé théng
BMS thuc hién chuiic nang chinh la udc lugng SoC cua pin.

SoC trong hé théng quan ly pin la chic nang quan
trong nhat, tuy nhién viéc uédc luogng SoC la rat khé khan
do céc dac tinh U-1 cda pin la phi tuyén, cac thong s6 pin
phu thuéc vao nhiét d6, muic do lao hoa va cac phan tng
dién hoa phuc tap [3, 4]. Cac ky thuat dé udc lugng SoC bao
gém: Ky thuat dém cu-16ng [5]; Ky thuat dién ap hd mach
[6]; Ky thuat quang phd tr& khang [7] va ky thuat st dung
bo loc Kalman (KF-Kalman Filter) [8].

Ky thuat dém cu-16ng dugc sit dung phd bién nhat
phuong phéap udc tinh SoC bang phucng phép tich phan
dong sac hodc xa dé tinh dung luong con lai, do vay don
gian va dé thuc hién nhung dé chinh xac bi anh huéng bai
SoC ban dau va sai s6 tich Iy. Ky thuat dién ap hd mach su
dung ma6i quan hé gitia dién dp hé mach va SoC cua pin, ky
thuat nay mat nhiéu thai gian dé udc luong do can phai doi
dé pin trg vé trang thai can bang. DGi véi ky thuat quang
phé trd khang, dé chinh xac ctia SoC bi anh hudng bai tudi
tho pin, hinh dang pin, vat liéu dién cuc va nhiét dé lam viéc.

Ky thuat KF d6 chinh xac cao, day la phuang phap udc
tinh SoC truc tuyén hiéu qua [9]. Ngoai ra, phuong phéap
KF con c¢6 thé dugc ap dung dé udc tinh SoC cho cac mau
pin lithium khac nhau. KF dua trén mé hinh mach tuong
duaong, cac dac tinh phi tuyén dé clia uéc lugng SoC, do vay
c6 thé lam gidm dang ké 16i udc lugng. Ngoai ra, thuat toan
loc Kalman m& rong (EKF) c6 thé dugc stra nhanh chéng va
c6 kha nang tu diéu chinh tét khi usc lugng 16i la 16n.

Khi thuat toén bo loc KF dugc ap dung dé udc tinh SoC,
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c6 thé dé dang gay ra su phan ky do nhiéu ca hé théng
[10]. Vi vay, dé c6 dugc két qua hoi tu tét hon va dé tin cay
cao hon bai bao nay dé xuat bé loc Kalman ma réng thich
nghi (AKF). Két qua thuc nghiém cho thay phuang phéap
nay c6 thé céi thién hiéu qua téc dd hoi tu va dd chinh xac
udc tinh cltia SoC.

2. MO HINH CUA PIN LITHIUM

Dé dadm bao tinh 6n dinh va dé chinh xac cia mé hinh
pin thi can phai xac dinh toan hoc méi quan hé giia cac
théng s6 dac tinh clia pin, bao gém cong suat, dién trg
trong, dién ap hé mach (OC - Open Circuit) va SoC. M6 hinh
tuong cla pin pin lithium dugc thé hién trong Hinh 2.1. Hai
mach RC trong mé hinh thé hién cac yéu t6 anh hudng do
nong dod chat dién phan va su thay déi clia cac théng s6 pin

gay ra bai su dién hc’>a
I CI C:
+ Uz —

+U1—

N 5

Hinh 2.1: M6 hinh tuong duong cua pin lithium
Theo dinh luat Kirchhoff, phuong trinh can bang dién
ap cta mach RC dugc cho bai phuong trinh sau [11]:

U, =Uy.—U,~U, - IR,
&=L_ Ul (1)
d  C, RC
dU, _L_ U,
d C, RC,

Trong dé: U, - Bién ap hd mach; U, - Bién ap dau cudi
c6 thé do truc tiép; R, - Bién trg trong, R, C, dac trung cho
néng do chat dién phan, R, C, ddc trung cho qua trinh dién
hda, I la dong tai. So d6 mach tuong duong RC bac hai cho
pin lithium trong phan mém MATLAB & Simulink dugc thé
hién trén Hinh 2.2:

Hinh 2.2: So d6 mach tuong duong RC bac hai cho pin lithium
trong phan mém MATLAB & Simulink

3. THUAT TOAN KALMAN THICH NGHI

Thuat toan loc Kalman khéng chi cé thé xi ly véi cac
van dé cla hé théng tuyén tinh ma con gidi quyét mot
s6 van dé vé hé thong phi tuyén. Ly thuyét thuat toan loc
Kalman la thuat toan dé quy. Phuong phap dugc st dung
dé giai quyét van dé tuyén tinh hoa di liéu rai rac, nd bao

gém phuong trinh trang thai va phuong trinh quan sat[12],
6 thé dugc biéu thi bang:

X = Ax + B +w, ()
v, =C.x, + D, +v, (3)
Trong do: x,, y, va u, - Lan luot la cac vector trang thai,

dai luong quan sat dugc (luong dau ra) va kich thich bén
ngoai tai thoi diém k; A, - Mtran trang thai; B, va C, - Ma tran
dau vao va ma trdn dau ra tuong ting; D, - Ma tran phan héi.
Khi ap dung thuat todn loc Kalman cho uéc tinh SoC c6
thé chuyén d&i bai toan phi tuyén thanh tuyén tinh thong
gua bac giam Gaussian [13]. Cac phuong trinh trang thai va
phuong trinh quan sat cdia Kalman ma rong thudt toan loc
dugc dua ra bdi phuong trinh sau [14]:
X = pu)+w 4)
Vi =h(x )+ w, ) (5)
Trongdo: f(x, ,,u, ) va h(x, ,,u, ;) -Lanlugtlahamtrang
thai phi tuyén va ham do phi tuyén lién quan dén trang thai
hé théng tuong Ung. Vi bo loc Kalman cé thé thuc hién khai
trién chudi Taylor bac hai ciia ham phituyén, do vay n6 c6 thé
mo ta tét phan tng déng ctia mé hinh mach tuang duang RC
bac hai. Do do, véi moi diém quan sat X,_;, f(x, ,.u, ,) dugc
khai trién bang cach st dung khai trién chudiTaylor va bé qua
cac bac1én hon 2, c6 thé dugc biéu dién dudi dang:
S )= A X+ [f(x:,,,uk,l)— A:,,x;,lj (6)
R ot ) = Gy +[ 70, )= Crxp | (7)
Thuat toan cu thé ctia bd loc Kalman mé réng duoc chia

thanh sau buéc, c6 thé dugc thé hién nhu trong Bdng 3.1.
Béng 3.1. Céc budc thuc hién cda thudt toan Kalman

Buéc Cong viéc
BuGc 1 G4an gid tri khéi tao cho 350 khi k = (3:
%, = E[x,].B = E[ (¥, —x)(x,—x,)" |
Budc2 | Udc lugng vector trang théi x, | = £(x,,u,)
BUGc 3 Cap nhat ma ’Erarn hiép phu?nTg sai
_APA +BA1QI(1/(1
. T|nh do gia tang cia Kalman
Pued 1K, =P CT(CRLCT+R)’
] Cap nhat vector trang thai
Budc 5 i e
X, =x,+ K, (v, —h(x,_u,)
. Cap nhat ma tran hiép phuong sai
Budc 6 : ‘ 7 i
B =(U-K,C)E

Pé thuc hién thuat toan Kalman cho udc lugng SoC,
d(r liéu dién ap va dong dién dugc nhap vao moé-dun mo
hinh mach tuong duong RC. Tap dir liéu dé nhan dang céac
théng sé R, R, C, R, C, dugc nhap vao mé hinh. M6 hinh
udc lugng SoC dua trén Kalman thich nghi st dung phan
mém MATLAB/Simulink dugc trinh bay & Hinh 3.1.

Hinh 3.1: M6 hinh udc luong SoC trén MATLAB & Simulink
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Dau vao ctia mo hinh udc lugng SoC la dién &p, dong
dién, gia tri khai tao clia SoC va R dugc tron cung véi nhiéu
va dua i dau vao cda khéi uéce luong. Dau ra la gia tri usc
luong bang thuat toan Kalman thich nghi.

4. KET QUA MO PHONG

Dién ap véi thai gian cla pin dugc thé hién trong Hinh
4.1. Két qua mo phong cho thay dién ap dau cuc clia két
qua m6 phéng phu hop véi két qua thuc nghiém va sai s6
so sanh 1a 0,3% so vdi gia tri thuc té (dudng nét dut).

Simulation result

= — = Experimental result

=
=
===
e
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Hinh 4.1: Dién ap cda pin thay doi khi dang x3
Khi pin lithium dang xa dong dién lién tuc, theo phuong
trinh (1), dong dién dau ra ctia pin biéu thi nhutrong Hinh 4.2,
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Hinh 4.2: Déng dién d3u ra cda pin trong qua trinh x3

SoC ban dau cta pin la khoang 95% va thoi gian mo
phéng dugc dat thanh 10 phat. SoC clia pin trong qué trinh
xa dugc dat tir 95% dén 90% nhu Hinh 4.3.

>
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Hinh 4.3: Su thay déi cda SoC trong qua trinh x3
Dé viéc danh gia ré rang hon sai s6 clia phép tinh udng
luong SoC theo phuong phéap dugc dé xuat trong bai bao
5o vGi SoC thuc té€ cta pin. K&t qua udc tinh SoC st dung
phuong phap hién tai va phuang phap trudc dé hoan toan
phu hgp. Sai s6 tuong déi t6i da ctia md hinh udc luong
hién tai so véi mo6 hinh mau la 1,5%.

5.KET LUAN

Bai bdo nghién ctiu ting dung bd loc Kalman thich nghi
dé uéc lugng SoC cuia pin lithium. Dua trén mé hinh mach
tuong ducng dién trd bac hai, cac théng s6 ctia mé hinh
pin dugc xac dinh bang phan mém MATLAB & Simulink. So
sanh bo loc Kalman thich nghi vai gia tri SoC thuc thé cho
thay rang két qua mo phong thu dugc bang thuat toan loc
Kalman dua trén MATLAB & Simulink la phu hop véi sai s6
1,5%. Thuat toan loc Kalman dugc dé xuat trong nghién
c’u nay ¢6 hiéu qua va dé chinh xac cao trong viéc udc tinh
SOC, khéng chi thiét lap co sG ly thuyét cho viéc theo d6i
tinh trang ma con cung cap su dam bao an toan cho tng
dung ky thuat cda pin lithium.

LGi cam on: Nghién ctu nay dugc tai trg bgi Truong
Pai hoc Hang hai Viét Nam trong Dé tai ma sé DT23-24.51.
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TOM TAT: Bai bdo dé xuit moét phuong phap
kiém soat dé sau mdi cho phuong fién tu hanh
dudi nudc (AUV) s dung B diéu khién mo truot
(FSMC). FSMC duoc dé xuat tan dung cac diém
manh cla ca diéu khién logic mo va diéu khién
ché d6 truot, cho phép theo d&i dé sau chinh xac
va én dinh cho AUV. Cach tiép can nay lién quan
dén viéc thiét 1ap mé hinh déng clda AUV va thiét
ké FSMC. FSMC két hop mot bé mat truot thé hién
mdi quan hé mong muén gitta dé sau thuc & va
dé sau mong mudn. Ngoai ra, luat diéu khién mo
duoc trién khai dé€ tao ra cac tin hiéu diéu khién,
ddm bdo quy dao cla AUV bam sat bé mat truot.
Hiéu qua cda FSMC dugc danh gid théng qua mé
phdng. K&t qud ching minh khd nang cda FSMC
trong viéc dat duoc khd niang kiém soat dé sau
chinh xadc va manh mé cho AUV, ngay ca khi bj
nhiéu loan va bién ddi méi truong. FSMC dugc dé
xuat thé hién kha nang thich itng manh mé vdi cac
diéu kién maéi tfrudng da dang, khién né trd thanh
mot phuong phap day hia hen cho cac Ung dung
kiém soat do sau AUV thuc té.

TU KHOA: Bo diédu khién mo, diéu khién truot,
AUV, diéu khién dé sau, Matlab/Simulink.

ABSTRACT: This paper proposes a novel depth
control method for Autonomous Underwater
Vehicles (AUVs) utilizing a Fuzzy-Sliding Mode
Controller (FSMC). The proposed FSMC leverages
the strengths of both fuzzy logic control and
sliding mode control, enabling precise and stable
depth tracking for AUVs. The approach involves
establishing the AUV's dynamic model and
designing the FSMC. The FSMC incorporates
a sliding surface that represents the desired
relationship between actual and reference depths.
Additionally, a fuzzy control law is implemented
to generate control signals, ensuring the AUV's
trajectory adheres to the sliding surface. The
effectiveness of the FSMC is evaluated through
simulations. The results demonstrate the FSMC's
capability to achieve accurate and robust depth
control for AUVs, even under disturbances and
The proposed FSMC

environmental variations.

exhibits strong adaptability fo diverse environmental
conditions, making it a promising approach for
practical AUV depth control applications.

KEYWORDS: AUV, Depth control, Fuzzy control,
sliding mode control, Matlab/Simulink.

1.DAT VAN BE

Phuong tién tu dong dudi nudc (AUV) da dugc st dung
réng rai dé€ kham pha tai nguyén dai duong. Nhimng phuong
tién nay thudng chia mét s6 thiét bi quan trong dé vuot
qua méi trudng dudi nudc nguy hiém va hoan thanh cac
nhiém vy day thach thic can thiét cho nhiing phuong tién
dé.Tuy nhién, bé diéu khién hiéu qua ctia phuong tién dudi
nudc ti€p tuc dat ra nhirng thach thic 1én cho cac nha thiét
ké hé théng trong bd diéu khién do cac hanh vi déng hoc,
thay déi theo thdi gian, phi tuyén tinh cao clia hé théng va
su khéng chédc chan vé hé sé thay déng luc va nhiéu loan
bén ngoai. Su phu thuéc ctia moé hinh dong vao moi trudng
dugi nudc khong chic chan cing khién viéc kiém soat
chinh xac dé sau AUV tra nén kho khan hon.

Chién lugc diéu khién théng minh c6 kha nang thich
Ung, héi tu nhanh va manh mé cling la nhiing yéu cau can
thiét. Ngoai ra, hau hét cac AUV déu dugc van hanh & ché do
tu dong, do do viéc theo déi va kiém soat 6n dinh trg thanh
nhiém vu doi hdi khat khe, do c6 dac diém la s6 bac tu do
(DOF) la16n [1, 2]. Hon nira, han ché nay néu gap phai trong
cac trudng hop nhu diéu khién AUV thuc hién dado nguoc
hudng hodc diéu khién lan thdng ding c6 thé gay hu héng
thiét bi. K&t qua 13, viéc diéu khién chuyén dong ctia AUV bi
han, b&i vi thach thic néu trén, nhiéu ky thuat diéu khién
tién tién dung dé diéu khién AUV da dugc nha nghién ctu
trién khai, chd yéu bao gém cac ky thuat diéu khién hién dai
va thong minh. Nhu trong cdng trinh nghién ctu [3] da phat
trién bo diéu khién trugt - Pl thich (ng dé diéu khién theo
déi quy dao clia AUV nham dat dugc kha nang co déng cé
doé chinh xac cao [4] da thiét ké bd diéu khién bé mat dong
hoc ché dé trugt thich ting cho phuong tién khéng ngudi lai
hybrid dudi nudc, [4] dé xuat mot bo diéu khién trugt téi uu
thai gian dua trén mang notron dé xac dinh cac diém tuyén
tinh héa ctia dudng cong phi tuyén.

Diéu khién ché d6 trugt ( SMC), véi nhiéu uu diém nai
bat nhu d6 bén d6i véi tham sé khong chac chan, khong
nhay cadm véi cac nhiéu chua biét, dap (ing dong nhanh,
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giam tha ty, thuc hién dé dang hon va don gian hoa thiét ké,
da dugc chiing minh 1a mét cach ti€p can rat hdp dan dé déi
pho véi nhitng van dé nay. Mac du cac bo diéu khién truot
c6 thé dugc st dung dé gidm tac dong ctia dé khéng dam
bado chua biét dén hiéu suat diéu khién, nhung dé khéng
dam bao chua xac dinh doé phai dugc dat chinh xac trén vi
tri cla vector dau ra diéu khién hodc trong bién trung gian
trong phuang trinh khéng gian trang thai. Gidi han nhu vay
déi vai vi tri cia ham bat dinh phi tuyén thuong dugc goi la
diéu kién khdp chat. Trir khi mot hé théng khéng chac chan
thoa man diéu kién khép nghiém ngat, nhiing SMC noi trén
khong thé dugc st dung dé dat dugc hiéu suét diéu khién
mong muén cho phuong tién dudi nudc.

Cac phuong phap kiém soat théng thudng thudng gap
kho khan trong viéc gidi quyét nhiing thach thic nay mot
cach hiéu qua. Bai bao dé xuat mét phuong phap méi su
dung B diéu khién ché do truot ma& (FSMC) dé diéu khién
d6 sau AUV.

Bai bao cling trinh bay viéc thiét ké va trién khai FSMC
dugc thiét ké rieng dé kiém soat dé sau AUV.Théng qua md
phdng, bai bao danh gia tinh hiéu qua ctia FSMC trong viéc
dat dugc kha nang kiém soat dé sau chinh xac va manh mé
trong cac diéu kién méi trudng khac nhau. FSMC dugc dé
xudt hia hen sé nang cao hiéu suat va doé tin cdy cla viéc
kiém soéat dd sau AUV trong cac Uing dung trong thuc té.

Bai bao dugc trinh bay vai bé cuc: Phan 2 trinh bay vé
mo hinh déng hoc ctia AUV, Phan 3 trinh bay vé cach thiét
k& bo diéu khién, Phan 4 trinh bay vé chuong trinh va két
qua md phong va phan cuéi cling la két luan.

2. MO HINH CUA AUV

M6 hinh dong hoc cla thiét bi lan tu hanh AUV dugc
xay dung dua trén ly thuyét co hoc, nhiing nguyén ly ctia
dong hoc va tinh hoc. M6 hinh déng hoc clia AUV dugc st
dung dé thiét k& cac hé théng diéu khién cho phuang tién
nay dap Ung cac muc tiéu cu thé. Hé toa do (x, y, z) la vi tri
clia phuong tién chuyén ddng ngam theo chuyén déng tinh
tién doc cac truc 0x, Oy va 0z, va dao ham (x, y, z) theo thoi
gian chinh 1a van t6c cla cac chuyén dong tinh tién do. Cac
toa do la cadc goc miéu ta hudng chuyén ddng clia phuong
tién ngam AUV quanh céc truc va téc dé quay quanh chinh
la dao ham theo thoi gian theo cac toa dé tuong Uing véi hé
quy chiéu tinh tir hé toa do dia ly OXYZ dén hé quy chiéu
cla hé toa d6 gan than GbXbYbZb nhu Hinh 2.1.

Hinh 2.1: Biéu dién hé toa dé cia AUV
Hé toa do trén than clia AUV duoc dat & tam hinh hoc
cla phuong tién dugi nuéc. Truc u doc huéng tir dudi dén
mi, truc w doc huéng tu trén xuéng dudgi. Phuong tién
dudi nuéc dugc giad dinh 1a mét vat ran c6 mat phang doc
déi xing.
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M6 hinh dong luc hoc phi tuyén AUV thiéu co ciu vai
3-DOF trong hé quy chi€u quén tinh c6 thé dugc viét duéi
dang ma tran nhu céng thuc (1)

ml—uq—x;.4-2,4°1= 2,4+ Z,w+Z

M4+ Z,uw

(M

+Z“y_‘w‘w‘w‘ + Zq‘q‘q ‘q‘ +(w=B,)cosO+u’Z,,35,

uu

Va cac mé hinh doéng hoc clia AUV trong mat phéang
thang duing lién hé véi hé quy chiéu quén tinh véi khung
than dugc biéu dién nhu cong thuic (2):

{? - | &)
z=wcos0—usin@

Trong dé: w, g,z va 6 - Tuang Gng la van t6c nang, van
toc chuyén déng quanh truc, do sau va goc quay quanh
trucy cta AUV,

5, - Goc vay diéu khién ctia AUV;

[x5.75.2,1 - Vector biéu thi toa d6 tam néi;

[X.»Ya»20] - Vector biéu thi toa dé trong tam clia AUV;

1,, - M6-men quén tinh cia AUV véi trén trucy;

712,37, Zons Zogup L L My M My MM, - CAC
thong s6 thay dong luc;

W va B,-Tuong Uing la trong lugng va d6 ndi cia AUV.

V6i bién trang thai x=w,¢.0,21', phuong trinh (2) c6 thé
dugc don gian hoa dudi dang thu gon bang cach bé qua
hé s6 ma sat nhét bac hai da nho.

X=Ax+Bu+d (3)

Khi b6 qua cac thanh phan khéng dugc moé hinh hoéa
va nhiéu bén ngoai, phuang trinh (3) c6 thé dugc biéu dién
bang phuong trinh (4):

X = Ax+ Bu (4)

Khi xem xét hai d6 bat dinh lién két vsi ma tran hé
théng va ma tran dau vao trong mé hinh déng hoc, mé
hinh déng phi tuyén cla phuong trinh (7) vdi cac thanh
phan bat dinh c6 thé dugc viét lai nhu (5):

X=(A+AA(a(t)))x+(B+AB(b(t)))u+ N.n(t) (5)

Trong dé: a(t) - Biéu thi vector bat dinh lién két véi ma
tran hé théng; b(t) biéu thi mot vector bat dinh lién két véi
ma tran dau vao; n(t) la dong luc hoc khong dugc mé hinh
héa va nhiéu bén ngoai.

3. THIET KE BO PIEU KHIEN
Bo diéu khién ma truot cho AUV thuc hién diéu khién
d6 sau dugc thiét ké nhu Hinh 3.1.

s =€)

xo = [Wo, 4o, 6, z0]

_ T
Fuzzy o

Controller

u, =B [Li, +(K-K")s]

Hinh 3.1: So dé khéi bé diéu khién mé truot cho AUV

3.1.Thiét ké bo diéu khién truot

Cho s(t) la mét mat trugt dugc xac dinh béi phuong
trinh s(%,%,)=0. Khi d8, mat trugt c6 thé dugc biéu dién
dudi dang (9).

s=Ci=Ci +C %, =0 (6)

Véi: C, dugc tinh bang biéu thitc: |47+ (4, - 4,6 =0;

C, - Ma trdn dong nhét va sz,%,)-0 dugc xac dinh trén
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€O sG vi tri cuc, dat tat ca cac cuc clia hé kin trong mét viung
nhat dinh & phia bén trai ctia mat phdng phtic dé dam bao
su 6n dinh ca hé kin.

Bo diéu khién trugt bén vitng dugc thiét ké bang cach
két hop cac thanh phan cda luat diéu khién tuong duong
va luat diéu khién bén viing nhu céng thic (11).

u=u, +u, (7)

Luat diéu khién tuong duang trong b diéu khién trugot
dugc thiét ké nhu cong thirc (8).

u, =~B;'[Li, + (K ~K")s] ®)

G d@6: K' ndm & phia mat phdng phia am clia mét
phéng phuc.

Luat diéu khién bén viing dugc trinh bay nhu céng
thuic (10).

_ -1
U, = _rD2

1+‘ B! Ps (10)

P
|B, Ps||+ o

Véi: p > k, ||x1||+l;2;l?1 = max"Rz";I?2 =max ||R3n(t)|| vaola
mot hang s6 va mang gia tri duang; vector P dugc tinh theo
cong thuc Riccati.

K'"P+PK —PB,BJP+0=0 1

3.2. Thiét ké bo diéu khién ma truot

Pé cai thién hiéu suat diéu khién, thuat toan ma
thich nghi dugc st dung dé giam van dé dao dong cda
bé diéu khién trugt. Hinh 3.1 minh hoa nguyén tic cla
SMC thich nghi.

B6 diéu khién ma trugt bao goém luat diéu khién bén
vifing u,, va luat diéu khién tuong duong u,_ . B6 diéu khién
ma thich nghi chita mot tap hop cac quy tac if-then mo cé
dang (Rj): Néu tin hiéu vao x, c6 dang A, vax,cédang Azl,th\l
tin hiéu ra y c6 dang BJ, (=1,2,..1n),trongdo x (i=1,2)la
cac tham sé dau vao bé diéu khién md; y la tham sé dau ra;
cactdpmo A, vaB, lan lugt dugc lién két véi cac ham thanh
vién #, (x4, (") va nla s6 lugng ludt mo dugce xay dung.

Hai tham s6 dau vao clia x, va x, trong thanh phan diéu
khién ma chinh lan lugt la k,s(z) va k,$(¢), con tham s6 dau
rachayla u, /k,. Cdu trac ctia bd diéu khién md véi hai
dau vao va mot dau ra dugc thé hién trén Hinh 3.2.

5 z =
‘~

Kis(t) F._dep

_ -
Pod

12ds(t)

| FIS Name: F_deplh FIS Type: mamdani |

‘And method Current Variable

Or method pame]

Implication 2

Range

= =

Hinh 3.2: Cau trdc b diéu khién mé ding dé hiéu chinh
céc théng sé cda bé diéu khién truot

Aggregation

Defuzzification ~ centro d

Cac quy tdc md cla thanh phan bo diéu khién md
chinh dugc trinh bay trong Bdng 3.1.

Dé& cai thién tinh nhat quan cda hé md dudi su can
thiép cta cac tham s6 déng chua xac dinh hodc nhiéu
bén ngoai bi chan, hé théng ma phai c6 kha nang tu thich
Ung manh mé. Hé s6 ty |é k, dugc chon lam tham sé c6
thé diéu chinh tu do. B6 diéu khién m& dugc thiét ké dua

trén quy tdc m& Mamdani. B diéu khién md lai dugc thiét
ké gébm 5 bién dau vao: NB(negative big), NS(negative
small), Z(zero), PS(positive small), PB(positive big) va 7
bién dau ra: VS(very small), S(small), MS(medium small),
M(medium), MB(medium big), B(big), VB(very big). Dua
trén kinh nghiém, 49 quy tac m& dugc xac dinh cho tat ca
cac két hgp co thé c6 clia cac bién dau vao.

Bang 3.1. Quy tic diéu khién mo

O " 'NB NM| NS | Z | Ps PM| PB
k,$(0)
NB PB | PB | PB | PB |PM |PS| Z
NM PB | PB | PB PM | PS | Z | NS
NS PB | PB | PM | PS | Z |NS|NM
z PB|PM | PS | Z | NS |NM| NB
PS PM | PS | z | NS | NM | NB| NB
PM PS | Z | NS | NM | NB | NB| NB
PB Z NS |NM | NB | NB|NB|NB
4. KET QUA MO PHONG

Thuc hién mé phong véi nguyén mau AUV REMUS dé
kiém tra hoat déng clia AUV diéu khién d6 sau vdi bo diéu
khién m& truot dugc dé xudt. Muc tiéu ctia mé phéng la
kiém nghiém kha nang lam viéc ctia bo diéu khién dé xuat
trong viéc diéu khién do6 sdu bang cach budc b diéu khién
dé xuat diéu khién dé sau ctia AUV tir d6 sau 0 m xudng tai
désau 10 m.

AUV REMUS véi cac théng s6 dugc cho trong Bang 4.1.
Badng 4.1. Théng s6 cua AUV REMUS

Théng sé Gia tri Pon vi
Chiéu dai 3,84 m
Khéi lugng - m 30,48 kg
Trong lugng dudi nuéc - W 299 N
Luc néi- Bo 306 N
M&-men quan tinh - lyy 3,45 kg.m*
Gia toc trong truong - g 9,81 m/s?

Hinh 4.1 biéu dién qua trinh diéu khién dé sau cho
AUV v3i bd diéu khién ma trugt, véi dd sdu mong mudn la
dudng nét lién - mau do va do sau thuc té ctia AUV la dudng
mau den - nét dat. TU Hinh 4.1 ta nhan thdy khi AUV dugc
thuc hién diéu khién do sau vai bod diéu khién ma trugt
dugc dé xuat thi hé théng dap (ng véi thai gian sau khi lan
tUr mat nudc xuéng dé sdu 10 m la 145(s), vdi sai s6 do sau
I6n nhat bang -1,6 m.

) 10 150 20 20 00
ime 5)

Hinh 4.1: Diéu khién dé sdu cho AUV véi bé diéu khién mo truot

/3



KHOA HOC CONG NGHE -=2:...0.,

Hinh 4.2, 4.3, 4.4 biéu dién cac gbc Euler clia AUV khi
thuc hién diéu khién d6 sau vai bo diéu khién ma trugt
dugc dé xuat. Trong d6, Hinh 4.2 biéu dién goéc yaw cla
AUV, Hinh 4.3 biéu dién goc Roll va Hinh 4.4 biéu dién gbc
Pitch cdia AUV.

Yaw angle(deg)

I I I
0 50 100 150 200 250 300
‘Time(s)

Hinh 4.2: Géc Yaw cda AUV

ngle (degree)

Rollan

1 I |
0 50 100 150 200 250 300
Time (s)

Hinh 4.3: Géc roll cda AUV

Pitch angle (deg)

-0.07 - L L =
0 50 100 150 200 250 300
Time (s)

Hinh 4.4: Géc Pitch cda AUV

5.KET LUAN

Bai bao da trinh bay vé mé hinh dong hoc ctia AUV,
déng thai cling trinh bay cach thic tién hanh xay dung bo
diéu khién md trugt cho AUV thuc hién diéu khién d6 sau.
Xuat phat tir mo6 hinh dong hoc, tac gia tién hanh xay dung
moé hinh clia AUV trén Matlab/Simulink va Ung dung b6
diéu khién ma trugt da thiét ké dé kiém nghiém hoat déng
cla b diéu khién da dé xuat.

TU cac két qua mo phong ta nhan thay, bé diéu khién

7t

md& trugt dugc dé xuat co thé thuc hién diéu khién AUV
thuc hién diéu khién bam dé sau tueng déi chinh xéac va véi
thdi gian diéu khién dt nhé. Véi mé hinh phi tuyén ctia AUV
REMUS, cac tinh hudng diéu khién trén dugc mé phéng khi
khéng c6 dong chay. Hé théng diéu khién véi bo diéu khién
ma& trugt dugc dé xuat da dap Ung thich nghi tot vai tac
dong ctia ngoai canh dén sai léch d6 sau cta AUV. Tu két
quad m6 phdng, véi bo diéu khién ma trugt duoc dé xuat cd
thé Ging dung dé kiém soat dé sau AUV thuc té trong cac
diéu kién khac nhau.

L&i cdm on: Nghién clu nay dugc tai trg bdi Truong
Dai hoc Hang hai Viét Nam trong Dé tai ma sé DT 23-24.48.
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Mb hinh ddng cla hé théng ddng co hybrid

cho tau lai dat chay dién

B ThS. DPANG DINH PHUC®; ThS. HUA XUAN LONG; PGS. TS. VUONG BUC PHUC

Truong Dai hoc Hang hdi Viét Nam
Email: “phucdd.ddt@vimaru.edu.vn

TOM TAT: M3i quan tam dén viéc thiét ké nhing
con tau hiéu qua va linh hoat hon xuat phat tu cac
quy dinh ngay cang nghiém ngét vé khi thai. Trong
béi cdnh nay, mét gidi phap kha thi dé khic phuc
nhing han ché nay c6 thé 1a thay thé hé théng
déng lyc hang hai dua trén déng co diesel bing
cdu truc hybrid. Bai bdo nay cung cip phan tich
déng luc hoc cla hé théng déng co hybrid thay
(HPS) bao gbm dbéng co dét trong va déng co dién
két hop véi bd pin. Mét mé phdng déng cla chu
trinh lam viéc hang ngay duogc thuc hién dua trén
nhu cau tai thuc t&. Hanh vi tic thoi cla tung thanh
phan da dugc danh gia. Mot ban tém tt ngan gon
vé hiéu suat cda HPS, viéc thay déi dung luong
cla bd pin da duoc cung cdp cung vdi udc tinh vé
tdc déng cla né ddi voi hiéu sudt cla hé théng.
Dé cap dén diém cudi cling nay, viéc ap dung hé
théng hybrid da cho phép gidm muc tiéu thu cu
thé, trén mot tuyén duong nhat dinh, khodng 2%
dé&i véi truong hop déng co day chi duoc giao cho
déng co diesel.

TU KHOA: Dong co lai, luu trdr nang luong, mé
hinh déng.

ABSTRACT: Interest in designing more efficient
and versatile ships comes from increasingly
stringent regulations on emissions. In this context,
a possible solution fo overcome these limits may
be the replacement of marine propulsion systems
based on diesel engines with hybrid architectures.
This paper provides a dynamic analysis of a hybrid
marine propulsion system (HPS) consisting of an
internal combustion engine and an electric engine
coupled with a battery pack. A dynamic simulation
of a daily working cycle was carried out based on a
real load demand. The instantaneous behavior of
each component was evaluated. A brief summary
of the HPS performance, varying the battery pack
capacity, was provided together with an estimation
of its impact on the system efficiency. Referring to

this last point, the adoption of a hybrid system has
permitted a decrease in the specific consumption,
on a given route, of about 2% with respect to the
case where the propulsion is entrusted only to the
diesel engine.

KEYWORDS: Hybrid propulsion, energy storage,
dynamic model.

1.DAT VAN BE

Van tai hang hai la mot yéu té co ban cta nén van
minh nhan loai trong suét lich st ctia no, cho phép con
ngudi di chuyén nhanh chéng, tang trudng thuong mai
va kham pha cac vung lanh thé mai. Trong nhiing ndm
qua, tau da phat trién dé€ dap ing nhu cau van chuyén
ngudi va hang hoéa ngay cang tang, véi muc dich dam
bao viéc di lai nhanh chéng, tiét kiém va an toan. Déng
luc d8i mai trong linh vuc hang hai nay dugc phan anh
qua su phat trién clia hé théng dong ca day, tir dong co
day bdng tau buém va hoi nuéc cho dén su ra ddi cla
déng co diesel vao dau thé ky XX.

Pong co diesel 1a mé hinh truyén théng dugc hau
hét cac tau ap dung trong thé ky trudc. Tuy nhién, trong
khoang 30 nam gan day, moéi lo ngai ngay cang tang vé tac
déng moi trudng clia cac loai khi gay 6 nhiém va bién déi
khi hau cung véi cac quy dinh do IMO (T6 chic Hang hai
Qudc té) ap dat da gay ra su thay déi dang ké trong phuong
phép thiét k& dong ca day cho tau bién n6i chung va tau lai
dat noi riéng.

Nho mat dé nang lugng ngay cang tang cia cong nghé
pin lithium-ion, HPS két hop vdi ESS da trd thanh mét lya
chon thuc té€ cho nhiéu tng dung hang hai. Vi du, cac tng
dung HPS thuc té€ c6 thé dugc tim thdy trén cac tau hai
quan, tau ngoai khai, tau nghién ctu, du tau, pha va dac
biét la tau kéo.

Trong cac Uing dung nay, toan b nhu cau dién dao dong
déang ké theo thai gian va trong mét s6 trudng hop lién quan
dén viéc tang va giam cong suat manh. Do do, viéc ap dung
ESS (tuic la pin, siéu tu dién..) c6 thé mang lai kha nang cao
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t6i da, lam min tai, kiém soat tan s6, cai thién chat lugng cung
cap dién va trén hét, c6 thé cho phép tat tat ca cac dong co
dét trong trong mot khoang thai gian gidi han, giam tiéng 6n
va phat thai 6 nhiém. Hon nira, pin con ¢6 thé cung cap nang
lugng du phong khi may phét dién diesel gap su c6. Xét dén
van dé sac dién, c6 thé can nhic hai phuong an: Sac ti luéi
dién, khi tau neo dau giam phat thai cuc bo hoac sac trong
hanh trinh trén bién, khai thac déng co dot trong (ICE) trong
qua trinh van hanh véi hiéu suat cao hon.

Trong cong trinh nghién ctu nay cho thay cau tric cta
mot HPS dugc cdu thanh nhu sau:

- Bo truyén dong co hoc truc tiép;

-BPoéng co dién;

- B6 pin ho trg hoat dong ctia dong ca dién.

2. TONG QUAN VE CAU TRUC HE THONG PONG CO
HYBRID HANG HAI (HPS)

DPung nhu du doén, cdu trdc lai c6 thé dugc coi la maot
trong nhiing gidi phap hda hen nhat dé gidm 6 nhiém va
phat thai khi nha kinh. Mac du viéc gidam muc tiéu thu nhién
liéu thudng lién quan dén viéc sirdung cac cong nghé nay,
nhung viéc ap dung chiing trén cac tau dién lai dat van la
mot thach thiic ky thuat do nhu cau t6i da hoa khong gian
cho ngudi va hang héa, do dé giam thiéu khéng gian danh
cho viéc luu trit nang lugng va dong co ddy clia con tau.
Hon niia, dac diém cong viéc dién hinh cta loai tau nay
dugc dac trung béi su thay déi téc do thudng xuyén két
hgp vai thai gian sac ngan.

TU quan diém ky thudt, cau tric lai c6 thé dugc phan
thanh 3 loai chinh:

- Cau truc lai noi tiép;

- Cau truc hybrid song song véi ca dong co ICE va dong
co dién dugc két néi co hoc vdéi truc khuyu;

- Cdu tric lai n6i ti€p - song song (con goi la power-split).

Cau truc lai dugc phan tich trong cong trinh nghién cdu
nay la cdu tric song song, vai kha nang tach hoan toan ICE
khoi truc truyén dong trong trudng hop sir dung toan bo
déng co dién. Cau truc nay cho phép chuyén déi gitia hai
loai nang lugng nhung khéng cho phép khai thac déng thaoi.

3.TAINHU CAU

Dé& phan tich hoat dong clia hé théng déng ca hybrid,
ngudi ta da xem xét nhu cau tai trong dién hinh cla tau lai
dat dai 32 m dung dé lai dat tau hang tai cang. Lién quan
dén dac tinh cdng suat dugc hap thu bai than tau thu dugc
théng qua phan tich CFD (déng luc hoc chat ldng tinh toan)
da biét téc do clia tau & cac diéu kién ché dé khac nhau.

Déc tinh cla yéu ciu tai l1a co ban dé xac dinh kich
thudc phu hgp clia hé thédng ddng co day, cho ca phan thu
nhiét va phan dién.

Hinh 3.1 thé hién xu huéng cong sudt yéu ciu ddi véi
than tau trong mot chu trinh lam viéc kéo dai khoang 1,5h
(4.380s). C6 thé phan biét 4 giai doan, dugc dac trung bai
nhu cdu tai trong va hoat déng khéac nhau ctia tau (ché do
dién hoac thu nhiét): Téc d6 t3i da (16 hai Iy), hanh trinh (12
hai ly), t6c d6 thap (5 hai ly) va diéu dong.

150

Power (Kw)
3

o 500 1000 1500 2000 2500 3000 3500 4000 4500
Time (sec)

Hinh 3.1: Tai trong can thiét cho than tau

Dé rd rang, sau giai doan diéu ddng va rdi cang, dugc
dam bao bang dong co dién, kha nang tang toc trong
khoang 700s, dat t6c d6 t6i da trén hai trinh dugc giao cho
ICE. Sau d6, tau gidm téc d6 dé dat téc dd hanh trinh. Trong
giai doan nay, luc ddy dugc thuc hién théng qua ICE, thiét
bi nay cling sac lai b pin theo ng{ canh.

Diéu kién cudi cung nay giéng nhau d6i véi ba phan
clia Hinh 3.1 dugc dac trung bdi cac gai, hay noi ding hon
la cac thao tac ra khoi cang; gan déi tugng lai dat va vao
cang dugc ddc trung bai cing mét bién dang tai trong yéu
cau dugc mo ta trong Hinh 3.2,

150 - 3500.0
3000.0
2500.0
- 2000.0

15000

Crankshatt rotation speed (rpm)

10000

- 500.0

Time (s)

Hinh 3.2: T3i trong yéu cu tac dung Ién than tau
trong giai doan diéu déng

Bang 3.1. Tai trong yéu cau tac déng Ién than tau trong cac giai doan diéu déng

Dan dudng cach thiic Céng suat (kW) Tc d6 (nut thét) Truc khuyu téc dé (vong/phut) Luc day dong co
Diéu dong 4,78 ->75 514->124 1.300 ->3.100 bién
Téc dé thap 4,78 5 1.300 bién
Téc dd cao 140 16 4.100 Dau diesel
Lai dét 72,39 12 3.100 Dau diesel
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4. KiCH THUGC HPS (HETH6NG PAY LAI)

4.1.Déng co dét trong (ICE)

ICE dugc chon cho Ung dung hang hai nay la dong co
diesel hang hai FNM (Atella, Potenza, Y) 30 HPE. Dong co
tang &p 4 thi nay dugc dac trung badi cac s6 liéu sau [32]:

- Cong suat truc t6i da: 184 kW (250 ma luc) tai 4.100
vong/phut.

- Mé-men xoan cuc dai: 525 Nm tai 2.300 vong/phut.

-T6ng dung tich: 2.998 cc.

- Ty 1& 16 khoan/hanh trinh: 95,8/104 mm.

- Xi-lanh: 4 xi-lanh thdng hang.

- Nhién liéu: diesel.

-Trong lugng: 335 kg.

Hinh 4.1 cho thdy dudng cong céng sudt va mé-men
x0an cuc dai dugc cung cap bdi Costruzioni Motori Diesel
spa (Naples, Y) [32]. C6 thé nhan manh rdng cong suét téi
da dat dugc & 4.100 vong/phut, trong khi gia tri mé-men
x0dn cuc dai bang 525 Nm & 2.270 vong/phut.
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Hinh 4.1: Céng suat déng co t6i da so véi téc dé quay truc

DPé xac dinh cau hinh céng suat theo yéu cau clia chan
vit, mot phuong phap théng thudng duoc sit dung dé xac
dinh kich thu6c dong co ddy clia tau da dugc sir dung. Quy
trinh nay cho phép ching ta xac dinh méi quan hé toan hoc
(ttc la ham bac ba) gilta nhu cau tai chan vit va téc d6 quay
clia dong co (vong/phut).

Cu thé, diém khai dau theo khéi la cong suat dong co
t6i da, theo cach nay, triing véi cong suat t6i da ma chan vit
yéu cau (diém 1 trong Hinh 4.2). Viéc lua chon sé mi bac ba,
bang 2,5, dugc thuc hién nham dam bao cho moi ché do
van hanh cong suat chan vit I6n hon tai trong tac dung 1én
than tau dugc xac dinh théng qua phan tich CFD.

crankshart specd (rprm]

Hinh 4.2: Xy dung duéng cong t3i cua chan vit

Haon nira, su chénh léch gitia cdng sudt dong co t6i da va
cong sudt chan vit (AW trong Hinh 4.2) thé hién phan cong
suat du thira c6 thé str dung trong trudng hap tau phai doi
mat véi diéu kién bién déng manh, ddm bao tinh nang hoat
déng phu hap vdi gia tri danh dinh (tuc 1a t6c do di chuyén).

4.2. Pin nang luong

Déi vai kich thudc clia bd pin, dé danh gia niang luong
dugc cung cap, chi xem xét cau hinh tai dién ma chan vit
yéu cau.

Bién dang nay dugc tinh toan bat dau ti dudng cong
chan vit da xac dinh trudc do, ché dé quay cla truc can
thiét trong giai doan diéu déng (Hinh 3.2) va trong khi tau
van hanh & t6c d6 thap (Bang 3.1).

Hon nira, dé xac dinh cdng suat can thiét cho bé pin
(Hinh 4.3), hiéu suat cta déng co dién (0,93) va bd truyén
doéng (0,98) dugc ap dung cho tai chan vit. Cau hinh thu
dugc dugc mé ta trong Hinh 4.3, trong khi Hinh 4.4 hién thi
muc thu phéng tuong Ging vai giai doan diéu dong.

BO pin ¢6 kich thudc phu hgp dé dap Ung nhu cau
tai chu ky van hanh ca vé céng suat va nang lugng du trir
(khodng 8 kWh cho chu ky).
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Bang 4.1. Pin bang di¥ liéu

Mau pin Pin WB-LYP40AHA Pin WB-LYP60AHA
Coéng suat mo-dun 40 gio 60 gio
bién ap hoat déng 3,00V 30V
Dong danh dinh 40 A 60 A
S6 lugng mé-dun trong chudi 90 100
S6 chubi song song 1 1
bién ap bus 270V 277V
Toi da sac 1C 1C
T6c do C lién tuc 3C 3C
T6c dd xung C 10C 10C
Dong sac 40 A 60 A
Dong xa lién tuc 120 A 180 A
Cong suat sac (10) 11 kW 18 kW
Cong suat xa lién tuc 3C) 32 kw 54 kw
Cong suat cuc dai 108 kW 180 kW
Dung lugng pin 10,8 kWh 18 kWh
Trong lugng pin 144 kg 230 kg

Céc cdu hinh nay co6 thé cung cdp cong suat phong
dién d@é dap Ung nhu cau clia chan vit ca trong trudng hop
yéu cau lién tuc (11,47 kW) va yéu cau cao diém nhu trong
truong hgp cac pha diéu dong (Ién t6i 101,88 kW), dong
thai duy tri dién 4p bus gan bang 270 V.

5.KET LUAN

Bai bdo cung cap phan tich déng luc hoc ctia hé théng
déng ca hybrid tich hgp dong co dét trong va dong co dién
dugc hé trg bai bo pin.

Nh& su phat trién ctia mé hinh déng HPS, hanh vi tuc
thoi clia ting bé phan dugc phan tich theo chu trinh lam
viéc thuc té clia moét tau lai dat.

Cu thé, mé hinh ICE cho phép nhom tac gia xac minh
xem mo hinh da chon ¢6 phu hgp dé duy tri tai trong chu
trinh trong giai doan di chuyén va téc dé cao hay khéng,
tuan tha cac dudng cong téc d6 dugc chi dinh.

Thay vao d6, mau pin dugc st dung dé kiém tra trang
thai sac ca ESS trong chu ky lam viéc hang ngay va dé co6
du dap ling yéu cau tu viéc sac lai bén ngoai.

LGi cam on: Nghién ctu nay dugc tai trg bgi Truong
Pai hoc Hang hai Viét Nam trong Dé tai ma sé DT23-24.45.
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Phan tich tinh hoc vé tng suat va bién dang
clia bé robot quay bang phuong phap phan t hitu han

m KS. DO VAN TiNH

Truong Pai hoc Kinh t€ Ky thudt Céng nghiép
Email: dvtinh@uneti.edu.vn

TOM TAT: Robot 1a bat ky mot loai may trong
[inh vuc nao doé véi chic nang van hanh tu déng
nhdm thay thé hodc gidm bdt sic lao déng cla
con ngudi. Hau hét cac loai robot duoc thiét ké co
cac chic nang cu thé. Dé thuc hién cac nhiém vu
trén robot yéu ciu cau tric bé duogc sdn xuat tuy
chinh riéng, tc 1a ciu fric co s& duoc ché tao tuy
chinh theo kich thudc va d6 bén dam bao tinh én
dinh trong qua trinh robot lam viéc. Trong bai bo
nay phan tich bé d& hai robot. Dau tién, chung 16i
Mo hinh héa mé hinh trén phdn mém NX, sau dé
chia ludi trong phan mém Abaqus vdi phan U phu
hop va ap dung diéu kién bién nhu luc, mé-men,
bac tu do cé dinh, sau d6 két qua bién dang va
Ung sudt tuong duong duoc dua ra, ching ta quyét
dinh thiét k& mé hinh bé thi nhat 1a dd bén va sau
do tim phan luc clda bé thd hai vdi gia tri an toan da
co, tr d6 dua ra duoc két luan vé doé bén va dé tin
cay cla cau tric bé robot quay. Quy frinh va két qua
phan tich dugc mé ta trong bai bao nay.

TU KHOA: Bé robot, phan tich phan i httu han, 18i
uu héa, Ung suat, bién dang.

ABSTRACT: A robot is any type of machine in a
certain field with automatic operating functions
to replace or reduce human labor. Most robots
are designed with specific functions. To perform
the tasks on the robot requires its own custom
manufactured base structure, ie. the base
structure is custom made according to size and
durability to ensure stability during the robot's work.
In this article, we analyze the rotation robot pedestal
supporting two robots. We first modeled the model
on NX software. Then divide the mesh in Abaqus
software with appropriate elements and apply
boundary conditions such as forces, moments and
fixed degrees of freedom. After the deformation
and equivalent stress results are given, we decide
to design the first rotation robot pedestal model as
strong enough and then find the reaction force of
the second rotation robot pedestal with the given
safety value. From there, conclusions can be drawn
about the durability and reliability of the rotation
robot pedestal structure. The analysis procedure
and results are described in this paper.

KEYWORDS: Rotation robot pedestal, finite
element analysis, optimization, stress, deformation.

1.DAT VAN BE

Robot cong nghiép la mot bé diéu khién dugc thiét ké dé
di chuyén vat liéu, bd phan va cong cu, déng thai thuc hién
nhiéu nhiém vu khac nhau dugc lap trinh trong moéi trudng
san xudt. Robot cong nghiép la mot ting dung tét. N6 thudng
dugc st dung trong linh vuic han hé quang, xtr ly vat liéu, lap
rap... Chiing dugc phan loai dua trén sé truc, loai cau trcg, kich
thudc lam viéc, kha nang tai trong va t6c do. Robot yéu cau
cau tric hé trg chuyén dung dé gitt phoi chinh xéac trong qua
trinh van hanh. Hau hét cac robot dugc thiét ké cho cac chic
nang cu thé trong mai trudng tuy chinh dé thuc hién nhiém
vu. Méi robot thudng yéu cau bé dugc san xuat tuy chinh
riéng theo kich thudc va cdng suét clia robot nham dam bao
tinh &n dinh trong qua trinh lam viéc clia robot.

Hau hét cac nha cung cap robot khéng cung cap bé
robot theo Uing dung cia khach hang. Do tinh chat ctia méi
trudng va ung dung tuy chinh, khong c6 thiét ké bé robot
nao dudc coi la tiéu chudn. Trén thuc té, 99% trudng hap
can phai cé bé robot cé chiéu cao tuy chinh. Day la mét
phan quan trong cla thiét ké khi bé quay ctia robot dugc
gan vao bé tinh. Bé tinh can chiu dugc tai trong déng va
tinh trong qua trinh van hanh, ddm bao doé cing ving, 6n
dinh va khong xay ra hu héng trong qua trinh robot lam
viéc. Hinh 1.1 thé hién cach bé tri bé cho robot quay.

Hinh 1.1: Cau tao robot va chan dé

Ky thuat phan tich va mé phong hé théng co khi s
dung phuong phap phan ti hitu han cho phép cac nha
nghién cdu va ky su ca khi xay dung cdc md hinh todn hoc
va phan tich tai trong tinh va déng cla cac phan t két
cdu truc tiép trén may tinh va thuc hién t6i uu hoa thiét ké
théng qua mo phdng. Cac gidi phap thu dugc thong qua
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viéc md hinh héa cé nhiing uu diém nhu c6 thé ap dung
cho cac vat thé thuc té, bat ké muic do phic tap clia ching
déu héi tu dén cac giai phéap clha cac van dé dugc dé xuat.
Cac phuaong phap phan tich phan ti hitu han cé thé duoc
ap dung dé t6i uu héa cac thong sé thiét ké, cho ra hinh
anh, d6 thi truc quan va da dang, gitp c6 dugc giai phap
thiét ké trong thaoi gian hgp ly va lgi ich kinh té.

2.PHUONG PHAP NGHIEN CcUU

Mat cat ngang dau tién clia dam dugc chon cho mé
hinh bé bang cach st dung cac gia tri diéu kién bién dung
cho tinh toan. Mé hinh hoa dugc thiét lap bang phan mém
NX, sau d6 s&r dung phan mém mé phdng Abaqus dé tién
hanh chia lugi va dat diéu kién bién. Viéc chia ludi tinh té
dugc thuc hién bang cach t6i uu hda nut va ap dung céac
diéu kién bién thich hop. Két qua cudi cung thu dugc sau
khi qua trinh tinh toan phan tich dién ra. Cac budc thuc
hién dugc thé hién trong so d6 sau:

Tinh to4n thiét k& bé robot quay

M6 hinh héa béng phin mém NX

Gén diéu kién vat liéu va chia heéi

Ap diéu kién bién

Két qua m6 phong

Hinh 2.1: So d6 phuong phap

3. PHUONG PHAP PHAN TiCH PHAN TU' HO'U HAN

Bé cuia robot quay dugc tinh toan mé phong trén phan
mém Abaqus. Muc dich cla viéc mé phdng phan tich la
tim ra Ung suat tuong duong va bién dang téng quat dugc
quan sat trong két cau khi chiu tac dung luc phai ndm trong
pham vi cho phép. Bang cach phan tich bé thit nhat dé tim
phan luc cho bé thit hai va tac dung luc nay 1én bé tha nhat,
dam bao két cau du bén trong pham vi cho phép.

3.1. M6 hinh héa

Hinh 3.1: Mé hinh héa be robot dudi dang 3D
Hinh dang hinh hoc clia dam tiét dién hinh chi
nhat bao gobm cac thanh thép hép réng va co kich thudc
(50x50x3,2)mm. Dam tiét dién dugc chon cé kich thudc

80

tiéu chudn (400x400)mm, mat trén c6 tam dé dé 13p rap véi
robot theo kich thudc robot. Cac thanh giang chéo cé tac
dung tang do ciing viing va chiu tai trong cla ca bé thu hai.
Cac dac tinh clia vat liéu dé tién hanh phan tich dugc
thé hién trong Bdng 3.1:
Béng 3.1. Dic tinh vat liéu bé d&

Vat liéu Thép két cau
Mo6-dun dan hoi 190 GPa
Gidi han bén chay 355 Mpa
Do bén kéo 470 Mpa
Khai lugng riéng 1.850 kg/m?3

3.2, Chia luéi mé hinh

Cong cu phan tich phuang phéap phan tihiru han giam
bac tu do tir vo han xuéng hiu han véi su trg gitip cla viéc
chia lugi. C6 moét sé phuong phép chia lugi mé hinh. Tuy
theo Uing dung, cac phuong phap khac nhau dugc st dung.
Do két cau c6 nhiéu goc canh, dudng chéo nén ta sit dung
phuong phap tetras véi 118.447 phan tu.

Hinh 3.2: Chia ludi bé robot quay
3.3. Diéu kién bién
Diéu kién bién ap dung la luc tai trong tinh tac dung
bdi trong lugng clia hai ca cdu robot quay dugc dat 1én bé
d&. C8 dinh tai diém bat bu-léng nén.

Hinh 3.3: D3t diéu kién bién cho bé robot quay

Trong Hinh 3.3 thé hién céc diéu kién bién. Phan chan
dé dugc c6 dinh xu6ng nén va han ché sau bac tu do, phia
tdm bat vdi robot quay thé hién luc phan bé déu vai tdm
dé. Luc c6 phuong thang ding do robot gay ra bang 1.285
N. Luc do robot 2 gay ra tai gid d& 2 lam cho bé chinh chiu
mo-men udn. VGi luc mo-men tac dung la 595 Nm.



3.4.Tinh toan phan tich

Phan tich mé hinh dugc thuc hién bang phan mém Abaqus theo 4 trudng hgp luc va mo-men khac nhau cuta robot
va gia tri phan luc cuc dai ctia bé thi hai cho ra két qua nhu sau:

Béng 3.2. Két qua tng suat va chuyén vi mé phong

Lan Lucdoc | Lucngang | Mé-men xodn | Mé-men uén | Ung suat tuong duong | Bién dang téng
mo phéng (N) (N) (Nmm) (Nmm) (Mpa) thé (mm)
1 1.285 1032 741e5 5,95e5 147,85 1,02
2 1.285 -1032 741e5 5,95e5 142,48 0,38
3 1.285 -1032 741e5 5,95e5 144,23 0,35
4 1.285 -1032 741e5 5,95e5 146,15 1,23

Dua vao két qua cla Bdng 3.2 ta c6 thé thdy rang,
truong hgp thi nhat cho két qua Ung suét tuong duang
la 147,85 Mpa va bién dang téng thé la 1,02 mm. Trudng
hgp thir 4 cho tng suat tuong duong la 146,15 Mpa va bién
dang téng thé 1a 1,23 mm. Pay la hai trudng hop cho két
qué Ung sudt tuong duong va bién dang téng thé & muc
I6n nhat. Két qua nay dugc so sanh vai bai bdo quéc té cla
Mr. Pramod Sarode va céng su. Ta thdy dugc rang, gia tri
cho phép cuia ing suat la 150 Mpa va chuyén vi cho phép la
2 mm. Nhu vay, thiét ké ban dau la an toan va da kha nang
cung viing cho qua trinh hoat déng cla robot quay. Hinh
3.4 dugi day thé hién su so sanh két qua gilia cac lan thi
nghiém ctia nghién ctiu nay vai bai bao quoc té uy tin. Hinh
3.5 dudi day cho thay tng suat tuang duong va bién dang
toan phan ctia chan dé dudi tac dung luc.

BIEU PO CHUYEN VI
SO SANH

—— Chuyén vi tir bai bdo quéc t&

Biéu d6 ung suit
twong dwong so sanh
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Hinh 3.4: So sénh két qud mé phdng véi bai bao quéc té uy tin

a) i b)
Hinh 3.5: Ung suét tuong duong (a)
va bién dang toan phan (b) cia mé hinh thuc té&

4, KET LUAN

Théong qua viéc thuc hién mé hinh héa trén phan
mém NX va tién hanh m6 phdéng phan tich trén phan mém
Abaqus, ta c6 thé dé dang dua ra gidi phap thiét ké can thiét

cho bé robot, déng thdi kiém tra dugc ting suat, bién dang
c6 ndm trong pham vi tiéu chuan hay khéng. Bé két hop
cho hai robot theo phuong phép nay cé thé dugc thiét ké va
c6 kha nang duy tri tai trong dong va tinh cutia robot. Bang
phuong phép nay, bé tly chinh véi téi uu hda thiét ké cé thé
dugc thuc hién mét cach thich hgp. M6 hinh héa, chia luGi
va mé phong phan tich (FEA) dugc két luan nhu sau:

- VGi sy hé trg cla tinh toan két hgp moé phaong phan
tich, tai trong va tiét dién ctia dam lam bé da duoc chon.

- Qua trinh mé phong gitra cac lan khac nhau c6 cho két
qua sai khac véi thuc tién, nguyén nhan la do vat liéu moé
phdng dugc coi la tiéu chuan, déng nhat va dang hudng,
ngoai ra khdng ké dén qua trinh nhiét luyén, ma bé mat dé
dat d6 ciing, d6 bén nhu sdn pham thuc tién.

-Théng qua phuong phap mé phéng phan tich cé thé
dé dang t6i uu hoa thiét k&, kiém bén chi tiét thiét ké duéi
tac dung cua tai trong tinh va tai trong déng.

- Pua qua trinh thiét ké dén ché tao tré thanh khau
khép kin, tranh hién tuong ché tao san pham kém bén, tiét
kiém chi phi cho qua trinh ché thd va tiét kiém thai gian
cho qua trinh thiét ké - ché tao.

- Pay la huéng nghién clitu mé, cho phép cac nha
nghién cru tim hi€u sdu hon vé céc linh vuc khac lién quan
nhu khi dong hoc, nhiét déng luc hoc... anh hudng dén co
cau, cum mdy trong qua trinh lam viéc.
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Nghién cru b diéu khién thich nghi
cho ludi dién tau thuy cé strdung pin

B PGS.TS.VUONG BUC PHUC"; ThS. PANG DINH PHUC
Trudng Dai hoc Hang hai Viét Nam
Email: “phucvd.ddt@vimaru.edu.vn

TOM TAT: Trong b&i canh ngay cang gia ting vé
kinh t& va thuong mai duong bién, nganh céng
nghiép tau thly dang déi mat vaéi dp luc cai thién
hiéu suat va tdng tinh bén ving cla cac hé théng
fram phat dién trén tau thdy. Hé théng tram phat
dién dong mot vai tro quan frong frong hoat déng
cla tau thay, viéc t6i uu hda s dung nang luong
c6 thé dong gop dang ké vao gidm thiéu tiéu thu
nhién liéu va khi thai. Vi nhing lo ngai ngay cang
cao vé tinh trang méi trudng va tai nguyén ning
luong han ché, su chuyén ddi t ning luong héa
thach sang ngudn nang luong sach nhu pin trd nén
cap thiét hon bao gio hét. Viéc nghién ciu b diéu
khién thich nghi cho tram phat dién tau thdy cé
s dung pin c6 y nghia quan trong dé gidi quyét
nhing van dé nay. Bang cach két hop kha ning su
dung ndng luong U pin véi hé théng t6 hop may
phat dién - diesel, ta cé thé t6i uu hoa hoat déng
cla hé théng, cai thién hiéu suat va déng gdp vao
viéc gidm tiéu thu nhién liéu va khi thai. Bai bdo sé
dé xuit moét sé mé hinh phd bién dang duoc st
dung va thuat toan diéu khién nham dat duoc hiéu
suat van hanh t6i uu.

TU KHOA: Hé théng dién tau thuy, tau thay néng
luong dién, tau thdy nang luong két hop, diéu khién
dién ap ludi dién.

ABSTRACT: In the context of growing economic
and maritime trade, the fransport by sea is
facing pressure to improve the performance and
increase the sustainability of power station systems
on ships. Ship power stafion systems play an
important role in ship operations, and optimizing
energy use can contribute significantly to reducing
fuel consumption and emissions. With growing
concerns about the state of the environment and
limited energy resources, the transition from fossil
energy to clean energy sources like batteries is
more urgent than ever. Research on adaptive
controllers for marine power stations using batteries
is important to solve these problems. By combining
the ability fo use energy from the battery with a
combined Generator-Diesel system, it is possible to
optimize system operation, improve performance
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and contribute to reducing fuel consumption and
emissions. This article will propose some commonly
used models and control algorithms fo achieve
optimal operating performance.

KEYWORDS: Ship power system, electric ships,
hybrid electric ships, bus-voltage control.

1.DAT VAN BE

Viéc thay ddi gia nhién liéu va cac quy dinh nghiém
ngat dugc T6 chiic Hang hai Quéc té (IMO) dua ra cho cong
ty déng tau hudng téi cac nguén tai nguyén xanh hon va
ti€t kiém nang lugng nhu trén bg, nai cé muc dé tich hop
ngay cang tang clia cdc ngudn nang lugng tai tao (RES) gitip
giam thiéu lugng khi thai [1]. Do d6, xét vé mat ngudn, cac
lugi dién trén tau (SMG) dua trén ddng ca dot trong théng
thudng (ICE) dang hudng t6i cac tau chay hoan toan bang
dién (AES), tuc la cac tau dugc trang bi 100% pin hodc cac
tau dién lai (HES) tuc 1a pin mot phan, dé giam thiéu khi thai,
6 nhiém tiéng 6n va cai thién su tiéu thu nhién liéu. Mac du
viéc 1ap dat ac-quy khong phai la méi trén tau nhung né da
dugc st dung trong vai ndam dé cung cap nang luong du
phong cho nguén dién phy, khéi ddng may phat dién... va
hoat ddng nhu mot muc dich cung cap dién lién tuc (UPS)
cho tai nhé chi khéng phai tram phat. Thudng cdng suat
cla cac b pin (BP) nhu vay la rat nho (vai kWh) trong khi
cdng sudt clia cac BP & AES roi vao khoang tur vai kWh dén
vai MWh, con d6i véi HES thi bat dau tir vai kWh [2]. Thach
thurc chinh trong qua trinh chuyén déi tir cac tau dua trén
ICE sang AES la thi€u co s& ha tang tai cac cang, han ché viéc
st dung né & tau cé thiét ké san [3]. Mot thach thic khac
la chi phi, thai gian ton tai, trong luong/khéi lugng clia pin
(Lithium-ion), han nia la viéc st dung né cho cac tau tuyén
dai hon. Do d6, SMG lai c6 nhiéu tiém nang hon dé trg thanh
nguén chl yéu cho van tai bién trong tucng lai.

Dua trén cdu trdc tram phat thuc t&€ hau hét trong s6
SMG théng thuang déu co dién ap st dung la xoay chiéu
(ACQ), trong khi @6, cac tau dugc trang bi pin hién dai c6
xu huéng chuyén sang st dung SMG dua trén nguén mot
chiéu (DC). Tuy nhién, cho du d6 la SMG dua trén AC hay DC
thi can c6 mot s6 bd chuyén déi. Bo chuyén déi lién két dugc
st dung dé phéi hop gilta cac bus AC va DC theo hai chiéu
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[4]. Cac SMG thuong mai thong thudng nhu pha, tau lai dat
VGi cau tric khac nhau van bi chi phéi béi cac loai dong co
diesel (DG) hoat déng trong diéu kién tai thap/hodc qua tai
do thay d6i méi trudng, téc d6 thay déi va hoat dong lién
tuc sudt ca ngay sé anh hudng dén tudi tho va chi phi van
hanh ctia may phat dién [5]. Do d6, giao tiép ESS véi cac kién
trdc nay, hé théng quan ly nang lugng (PMS) va su phoi hop
gilta ngudn nay da tr@ thanh mét tinh ndng dac biét can
thiét dé hoat dong hiéu qué va dang tin cay.

2.CAUTRUC TRAM PHAT DIEN KET HOP PIN PHO BIEN

SMG théng thudng dua trén déng co ddy <o hoc
vGi dong dién xoay chiéu dién ap thap (LVAC), tuc la 380
V (50Hz) hodc 440V (60Hz), thuong nhd hon hon 1kV.
Nhiing con tau dua trén dong co day nay c6 hiéu qua
cao khi ching hoat dong & t6c d6 t6i da tir 80 dén 100%.
Véi su gia tang kich thudc cla tau, nhu cau dién nang
tang 1én va do d¢, vSi muc do tuong tu, cac thiét bi bao
vé dién ap c6 cudng do dong dién cao can dugc tich hop
clng V&i cac van dé tén that & cac muc dién ap thap
nhu vay. Su phat trién cla cac thiét bi ban dan (b6 truyén
dong AC va DC) vao cudi thé ky 20 da giup chuyén ddi
tUr déng co ddy sang dong cc dién giup tiét kiém nhién
liéu [1]. Vi con tau hoat déng véi cac muc tai khac nhau
do nhiing thay d&i vé méi trudng xay ra trong dai ducong
va do d6, dong co chinh dugc van hanh & diém téi uu
bang cach bat va tdt may phat dién.Hon niia, dé déi phé
VGi dac tinh tai trong rat khac nhau, ESS c6 thé dugc tich
hop vao tau, diéu nay mang lai nhiéu lgi ich hon nita nhu
cét gidm khi thai, gidm thiéu chi phi van hanh va cai thién
su thoadi mai va an toan.

Hinh 2.1 thé hién lugi dién xoay chiéu c6 st dung pin,
day l1a m6 hinh rdt phu hgp dé cai tao cac hé théng dang
san cé trén tau thay.

Hinh 2.1: Ludi dién xoay chiéu cé str dung pin
Hinh 2.2 thé hién uégi dién 1 chiéu két hgp pin.

©)elelee
1
EA (), ele/0le)

Hinh 2.2: Luéi dién mét chiéu cé st dung pin
Hinh 2.3 1a hé théng két hgp (hybrid) dé dam bao két
hop tinh uu viét cia méi hé lusi dién xoay chiéu va mot
chiéu [2]. Cu thé, v6i m6 hinh tai Hinh 2.3, qua trinh hoa ludi
dé dang ma lai khéng anh huéng nhiéu dén cau trdc hién
tai clia tau.

BUS xoay ehién

~ : HOOOO

Hinh 2.3: Luéi dién két hop xoay chiéu va mét chiéu cé strdung pin

3. XAY DUNG MO HINH TOAN CAC BO PIEU KHIEN
Trong nghién ctu nay, mé hinh tai Hinh 2.3 dugc lua
chon dé xay dung bo diéu khién. Luéi dién lai dugc tao nén
nhd cac t6 hgp DG va BP lam ngudn. DE diéu khién Iudgi
dién nhu & Hinh 2.3 ta phai tién hanh diéu khién nguén dién
bao gém cac may phat dién va pin. Cac tang diéu khién bao
g6ém: Phan chia tai gilta cdc may phat va pin, diéu khién qua
trinh hoa dong bo, diéu khién qua trinh phdng nap cda pin
sao cho dat hiéu suat cao nhat dua trén qua trinh cong tac.

3.1. M6 hinh bé chinh luu AC-DC

Dé phéi hap gilta dién ap xoay chiéu (AC) va luéi dién
mot chiéu (DC Bus), bd chuyén déi AC-DC hai chiéu dugc
tich hop dé diéu khién viéc chia sé cong suat tac dung va
phan khang. Véi dang tau dich vu lai dat (Tug board) viéc
diéu khién t8ng thé chli yéu dugc chia thanh 4 ché dé [3-5]:
Ché d6 tau hanh trinh, ché dé tai khu neo dau khong cé
dién b, ché dé tai khu neo dau co dién bg, ché do tau tai
khu neo dau va cdp ngudn tur tau cho thiét bi khac (thudng
la ché dé su c6 va trong thai gian ngén). Cac ché do nay c6
su khac nhau so vai tau hang vén c6 5 ché do la ché dé tau
hanh trinh, diéu dong, tau dau bén khéng lam hang, dau
bén cé lam hang va ché d6 tau su cé.

Ché d6 tau hanh trinh la ché d6 quan trong, dién ap va
tan sé cla ludgi dién phia xoay chiéu phai dugc kiém soat
lién tuc. May phat dién dong bd cé thé hoat ddng trong
diéu kién tai thap cling cé khi dat trang thai qua tai. Diéu
nay anh hudng dén hiéu suat cta diesel, lam tang chi phi,
anh hudng mai trudng... nén viéc diéu khién cho qua trinh
nap xa cla pin sé gilp doéng ca diesel hoat dong & diém
dudc t6i uu héa cu thé nham dat dugc muc tiéu thu nhién
liéu dugc cai thién va giam lugng khi thai. Do dé, mot quan
ly nguén (PMS) cha déng thich ting dugc dé xuat bang
cach st dung thuat toan dugc minh hoa tai Hinh 3.2 dua
trén su thay ddi tan sé cia dong co diesel lai may phat.

A
Tén s6 (6
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Hinh 3.1: Phan chia téi trong ché d tau hanh trinh
Ngudng diéu khién gia tri cong suat (aP_,), la may phat
nhan tai t6i thiéu la 50% (aP,), t6i da 90% (BP, ) sai léch tan
s6 1a (£3%).

fo= i +2fFL

0 < Prp < aPr

foa = fo+ %(PTL —aPp) aPp< Pr,<BPr (1)

fo=fot 15,55;{;; (BPr — aPr) Prr, > BPr

Trong do: f, - Tan s6 can diéu chinh; f* - Tan s6 may phét
khi khong tai; f, - Tan s6 may phét khi toan tai; f_ - Tan s6
[ugi khi chay & tan s6 c6 dinh [6].

Ché d6 tau neo dau khong cé dién ba la ché do lam
viéc chinh d6i véi cac tau dich vu ngoai khai... Tai ché do
nay viéc tich hgp pin trén cac tau hién dai c6 thé gilp ich
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nhiéu hon niia trong viéc giam thiéu lugng khi thai théng
qua viéc st dung ndng lugng tu pin da dugc tich trudc do
dé stirdung trén tau vi tai ché dé nay cac tai dong luc (cong
suat I16n) hau nhu khong con.

dw = Kpps(w* —w) + Kips [(w* —w)dt
8E = Kpeo(E* — E) + Kiey [(E* — E)dt

Trong dé: K ., K, ers KIeS Cac hé s6 P, | cho bo diéu
khién thit cdp. Théng s6 w*, E* 1a tan s6 gbc va dién ap
tuang tng tham chiéu.

Ché dé tai khu neo dau co dién ba la ché dé cha yéu
cho nhiing tau lam nhiém vu lai dat tai cdng. Trong ché d6
nay hé théng pin trén tau can dugc sac nén chi can két néi
pin vai hé théng sac dién bd véi luu y vé dién ap va dong
sac sao cho dam bao.

Tai ché& d6 tau tai bén va cap nguén ti tau cho thiét bi
khac ta can bé chuyén déi DC-AC véi thuat toan diéu khién
lién quan dén dong thoi céng suat tac dung P, cong suat
phan tac dung Q va tan sé f. Hé phuong trinh 3 thé hién
thuat toan diéu chinh dién ap va trong qua trinh cong tac.

0=0"—-K (Pmeas_Pref)
E=FE"— (M)(Qmeas Qref)

Trong do: 8" = wt, E*, P _.va Q.- Gid tri pha va dién ap khi
khoéng tai tham chiéu cho cong suat tac dung va cong suat
phan khang tuong (ing (thudng dugc ddt bang 0); K, , K,
vaK,-Caché s diéu chinh d6 hitu sai cac dac tinh.

3 2. Mé hinh té hop diesel lai may phat dién

D-G bao gém hai phan chinh la dong co diesel va may
phat dién dong bo. Vé diesel ta can diéu khién théng qua
bo diéu toc dé thay déi lugng nhién liéu con may phét ta
diéu khién bd diéu chinh dién ap (AVR), gitp diéu chinh
céng suat phan khang va diéu chinh dién ap. Cadc mé hinh
nay déu co san trong méi trudng Simulink cia phan mém
Matlab va c6 thé 13y ra st dung. So d6 dugc thé hién tai
Hinh 3.2.

(€3

3

T
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L A | Towcn, | |
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Hinh 3.2: Mé hinh diéu khién céng suét P. Q cho Iudi dién

3.3. M6 hinh bé bién d&i DC-DC

Pin trén tau co6 thé dugc dugc sac thong qua may phat
dién dat trén tau hodc trong qua trinh cang tau dung lai
théng qua két néi ba.

o

— Cpe

Hinh 3.3: Nguyén Iy bé chuyén déi DC-DC
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Thudng thi hé thong pin két noi tdi ludi dién dugc lay
tu it nhat hai t6 hgp giéng nhau trd lén, viéc diéu khién bo
bién d6i DC-DC clia chung la hoan toan nhu nhau.

o

| [t

i (G

Hinh 3.4: C4u trdc bé bién déi DC-DC
Dé diéu khién hién tuong sut gidam dién &p thich ting, dién
tr& do dugc thém vao trong vong dién dp bén ngoai va xét
thém hé s6 sac va xa. Hoat déng thé hién trén hai géc phan
tu tai Hinh 3.5 tuong Ung goc phan tu dau tién biéu thi ché do
phodng dién trong khi géc phan tu gidy chi ra ché d6 sac.
SOCx — SOChyin
SOCrnax — SOCmin> (4)
SOCx — SOCmin
Socmax - SOCmin)

Trong dé: k = 1, 2 va dién tr& do thay déi tuyén tinh tur
Rv dén 2Rv sao cho Y = 1 va Q = 2. Bé chuyén déi DC-DC
thong thudng dua vao hai cdng tic dé€ hoat dong hai chiéu.
Do nhu cdu dién ndng tang cao véi nhu cau vé hiéu suat va
mat dé nang lugng cao hon.

RDCharg =Ry ("IJ +

Rppisch = Ry (Q = ©)

h -
T

A
RX I"W = Battery Pack |
| . Vo Battery Pack 2

>

<
< »>

La L -I; 0 I L L
Hinh 3.5: Ché dé phéng nap cuda pin khi Iam viéc

Viéc diéu khién bd chuyén déi DC-DC dugc minh hoa
tai Hinh 3.6, n6 dugc chia thanh hai ché d6 chinh: Diéu
khién xép tang vong lap kép [7, 8] hoat dong trong ché
dé tau hanh trinh, trong d6 vong ngoai la diéu khién dién
ap vong lap trong khi vong bén trong la vong dong dién.
Muc tiéu clia ché dé diéu khién nay la cung cap nang luong
trong diéu kién qua tai khi cac tai 16n c6 su thay déi dot
ngdt. Ché do thi hai dé cap dén viéc sac pin duy tri sao cho
viéc sac nhanh, sac cham phu hop nham dap tng diéu kién
lam viéc va tang tudi tho cda pin.

3.4. Phu tai trén tau thay

Tai trén tau thay ta thudng cha y dén cac tai dong luc, co
coéng suat I6n va ché d6 hoat ddng anh hudng nhiéu dén dac
tinh ctia ludi dién. Hién nay, dong co khong dong bé 3 pha la
doéng co dugc st dung nhiéu nhat trén thé gidi trong moi linh
vuc do chi phi thap, két cau don gian va chac chan. Trén tau
thay hién dai ngudi ta con dung ca dong ca dong bo cé ré-to
dugc ché tao tr nam cham vinh ciu (PMSM) do hiéu suét cao
han, kich thudc nhé han, cdng suat cao va mé-men 16n.
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Hinh 3.6: M6 hinh déng co PMSM

D& kiém soat téc dd clia PMSM, phuang phap diéu
khién huéng trudng dugc st dung khi goc ré-to va dong
dién stato duoc do dé diéu khién mo-men xodn va tu
thong. Cac thanh phan d va g ctia dong dién stato thu dugc
tir phép bién ddi Clark va Park dugc st dung dé kiém soat
tir thong va mo-men xodn. So dé khéi co ban dugc minh
hoa trong Hinh 3.6, trong d6 cong suét (tinh theo W) c6 thé
dugc tinh bang (6).

P:ﬂ: 2rnM
w 60

Trong do: N - T6c d6 quay; T - Mé-men xoan, tuc la dugc
bi€u thi bang vong/phut va Nm tuong ting. Do d6, bing
cach thay déi mé-men xodn hodc téc d6 quay, cong suat
dau ra c6 thé dugc diéu chinh da dang.

Ngoai phu tai I6n la dong ca dién thi cac loai bom, quat
déu st dung déng co khéng déng bé ré-to 16ng soc, tai
thuan tré. V& mé hinh toén thi da cé san trong méi truong
Simulink cla phan mém Matlab.

(6)

4. THUAT TOAN TONG THE BO DIEU KHIEN

Hinh 3.7 thé hién thuat toan trong qua trinh hoat déng
cla ludi dién tau thay. Dua trén cac mo hinh toan va thuat
toan diéu khién nay ta hoan toan cé thé tién hanh mé
phong cac ché dé lam viéc clia hé théng. Ngoai viéc mo
phdng cé thé tién hanh thay déi tham sé clia cac bo diéu
khién, déi tuong diéu khién (cac loai tau khac nhau) véi
dung lugng cac bd pin phu hgp véi ciu trdc nham tim ra
cac diém lam viéc, cong suét thiét ké t6i uu nhat.

Hybrid Mode (Low loading)

I tin
fo= 3

if
=t
6 = fot 5o o (Pri Py Yos—<aPn < Py < APy
DG Mode

Hinh 3.7: Thudt todn diéu khién tram phat dién
¢6 strdung pin

Hybrid Mode (Overloading)

5.KET LUAN

Bai bdo trinh bay vé tram phat dién tau thly c6 st dung
pin hién dai ngay nay. Théng qua khao sat va téng hop cac
b6 diéu khién cho tram phat dién tau thay cé st dung pin
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dang dugc iing dung hién nay tac gia da xay dung hé thong
vGi thuat toan diéu khién thich nghi c6 kha nang quan ly
nguén nang lugng moét cach thong minh, t6i uu hoa qua
trinh sac, xa pin va kha nang tai tao nang lugng tirhé théng
trén tau. Thuat toan va mo hinh todn nay c6 thé dung phan
mém mo phong dé kiém tra va t6i uu hoa thuat toan trong
cac tinh huéng khac nhau. Bang cach van hanh nay t6 hgp
D-G sé cong tac & diém dat hiéu sudt t6i uu [9] sé giup cai
thién muc tiéu thu nhién liéu [10]. Pac biét, khi tau & cang
sé khoéng cé khi thai ra méi trudng, diéu ma tat ca cac chinh
quyén cang hién nay dang quan tam rat nhiéu.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT23-24.47.
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Ung dung hoc mdy dé chan doan su cd
cla dong co diesel trong qua trinh khai thac

B PGS.TS. TRAN HONG HA"; ThS. BUI QUOC TU; ThS. NGUYEN KIM ANH

Trudng Dai hoc Hang hai Viét Nam
Email: “tranhongha@vimaru.edu.vn

TOM TAT: Trong qua trinh khai thac déng co diesel
frén tau bién, viéc do ap suat chay frong xy-lanh cla
déng co theo géc quay fruc khuyu dé hé tro cho
ngudi khai thac cé thé chan doan duoc tinh trang
ky thuat clia déng co 1a cong viéc rat can thiét trong
m&i hanh trinh cda tau. Bai bao gidi thiéu phuong
phdp Ung dung ky thuat hoc sau dé huan luyén
phan mém hoc cac su cd cla ddng co diesel théng
qua db thi 4p suat chay theo géc quay truc khuyu,
cac db thj duoc thu thap trén phdn mém COMLEX
duoc gid dinh cac théng sé dau vao cla déng co
khong binh thuong nhu thay ddi géc phun sém, ty
I& nhién lidu va oxy... dan tdi biéu hién dau ra duoc
tinh toan so vdi fruong hop déng co lam viéc binh
thuong. K&t qua chin doan véi méi truong hop su
c6 cu thé cho thay d6 chinh xac co6 thé dat t6i 73%
du bdo dugc cac su cd cla déng co diesel. N6 gitp
cho ngudi khai thac phat hién sdm cac sy cé cé
thé xdy ra va cé bién phap dé khic phuc hodc bao
dudng déng co kip thoi, nang cao hiéu qud khai
thac va kéo dai tudi tho clia déng co diesel.

TU KHOA: Dong co diesel, su ¢d, tri tué nhan tao.

ABSTRACT: During the operation of diesel engines
on ships, measuring the combustion pressure in
the engine's cylinder according to the crankshaft
rotation angle to assist the operator in diagnosing
the tfechnical condition of the engine is a task.
Very necessary in every ship's journey. The arficle
infroduces the method of applying deep learning
techniques to train software to learn about diesel
engine problems through graphs of combustion
pressure according to crankshaft rotation angle.
The graphs collected on COMLEX software are
simulated. Determining abnormal engine input
parameters such as changing the advance injection
angle, fuel and oxygen ratio, etc. leads to calculated
output performance compared to the case of
a normal engine working. Diagnostic results for
each specific incident case show that the accuracy
can reach up to 63% in predicting diesel engine
incidents. It helps miners detect possible problems
early and take measures to promptly fix or maintain
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the engine, improve mining efficiency and extend
the life of the diesel engine.

KEYWORDS: Diesel engine, machine learning,
troubles.

1.DAT VAN BE

Khi hoat déng, ddng co diesel c6 rat nhiéu théng sé dau
vao nhu chat lugng phun nhién liéu, luong nhién liéu, thai
diém bat dau phun, nhiét dé nudc lam mat, lugng khong
khi cap vao budng dét déu anh hudng tsi qua trinh chay
cla nhién liéu trong budng d6t clia déng ca diesel. Thong
s6 ap suat chay la mot thong s6 quan trong quyét dinh
céng suat va hiéu suat ctia dong co diesel, dién bién ctia ap
suat chay theo goc quay truc khuyu cé thé cho biét dugc
tinh trang ky thuat clla dong co dang lam viéc binh thudng
hay dang bi su c6, bang phuong phap so sanh dé thi tai cac
diém trén dé thi khi dong ca lam viéc binh thudng va su c6
c6 thé chan doan dugc déng ca dang bi su ¢é gi. Viéc chan
doan su cé trén d6 thi ap suét chay theo goc quay cua truc
khuyu doi hdi ngudi chan doan phai co6 kién thic sau vé
doéng co diesel va phai cé nhiéu kinh nghiém thuc t& mdi
€6 thé biét dugc chinh xac su cd cta dong co khi phat hién
diém bat thudng trén dé thi chay. Viec hoc may sau sé huan
luyén cho phan mém tat ca cac bat thuong trén do thi chay
clia déng co giup cho ngudi khai thac khong can phai cé
nhiéu kinh nghiém cling c6 thé biét dugc su c6 dang xay ra
dé c6 bién phap xt ly kip thai.

Da c6 nhiéu nha nghién cdu st dung phuang phap
hoc sau dé chan doén su ¢8 clia ddng co diesel tau bién [1,
2] nghién ctu phan loai trang thai cac déi tuong ky thuat
bdng mang no-ron nhan tao hay st dung thuat toan mang
no-ron nhan tao dé€ nhan dang va phan loai trang thai ky
thuat dong co diesel tau thay. Ngoai ra, mét s6 tac gia da
nghién ctru Ging dung mang no-ron nhan tao trong chan
doan hu hong dong ca diesel tau thiy dua trén phan tich
d6 thi cong [3]. Cac két qua nghién ctu trén da xay dung
dugc cdc méd hinh chdn doan cho ting su ¢6 cu thé cla
déng co khi biét dugc cac gia tri thong sé dau vao ctia déng
¢ nhu tai, vong quay, lugng nhién liéu hodac khi tang ap.
Trong nghién ctu cia nhom tac gia, mé hinh chdn doén
dugc xay dung dua vao théng s6 dau ra la do thi biéu dién
ap suat ctia qua trinh chay trong xi-lanh dong co theo goc



quay truc khuyu, mé hinh sau khi dugc huan luyén sé chan
dodn dugc cac su c6 bat thudng ctia ddng co trén hinh anh
d6 thi dugc gidm sat bdi mé hinh ma khéng can co céac
thong s6 dau vao la cac théng sé hoat dong hay ky thuat
clia dong co.

2. PHAN MEM COMLEX

Phan mém COMLEX nhu trong Hinh 2.1 dugc st dung
dé mo phdng qua trinh lam viéc va nguyén ly hoat déng ctia
déng co diesel 2 ky va 4 ky c6 thong s6 nhu Hinh 2.2 va Bang
2.1. Phan mém con co cac thuat toan dugc st dung dé phan
tich va danh gia cac ché dé lam viéc ctia dong co diesel.

The diesel 7 b

Hinh 2.1: Giao dién phdn mém COMLEX
Béng 2.1. Cc théng s6 ctia déng co diesel

Tham s6 Gid tri Don vi
Loai dong co I84TF
S6 ky 2
Céng suit dong co 2861 kW
Vong quay dong co 64,6 Vong/phut
Dudng kinh xi-lanh 0,84 m

Cac ché do lam viéc su ¢6 clia dong ca dugc xay dung
bdng cach thay ddi cac théng s6 dau vao nhu trong Hinh
2.3 bao gém: Thai gian phun nhién liéu, ap suat khi tang
ap, nhiét do khi nap, luu lugng nudc lam mat, nhiét do
nudc lam mat... cac thong sé dau ra: Phan mém xuéat ra do
thi bi€u dién ap suat trong budng dét theo géc quay truc
khuyu, cong suat, cac théng so trong khi xa clia dong co.

184TF |i00TF | F |

il
Engine Spec Engine Spec
engine type 1B4TF = engine type WIFF _—
cycle 2cycle Determination cycle 4cycle Determination
rated horsepower 2861 kw rated horsepower 735.5 kw
rated speed 64.6 rpm Return H rated speed 520 rpm Return

bore 0.84m bore 0.41m

Hinh 2.2: Théng sé cua déng co diesel

Hinh 2.3: Céc théng sé'lam viéc cé thé thay déi trén phan mém

P-theta diagram

expected value
—actual data
— calc value

~

Cylinder Pressure (Mpa)

5 0 S0 0 5 100 150
Crank Angle {deg)

Hinh 2.4: D6 thi trién khai p suat chdy theo géc quay
cua truc khuyu

3.THU THAP VA TIEN XU LY DU LIEU

S8 liéu cta dong co dugc thay ddi & tiing ché do tai
clia dong co tir 50% dén 75% tai clia dong ca, cdbng suat
thay d&i 572 - 2431 (kW). S6 lugng dé thi & cac ché dé cua
déng co thu thap t6i 79 dé thi dé lam sé liéu hudn luyén
nhu trong Hinh 2.4.

Tap dir liéu dugc dua vao hudn luyén 1a 79 dit liéu & cac
ché& dé tai 50% va 75% tai clia déng cg, thay ddi cac thong
s6 dau vao nhu khitang dp, goc phun sém nhién liéu, lugng
nhién liéu phun, nhiét d6 lam mat xi-lanh, nhiét d6 nudc
lam mat piston va t6c d6 clia ddng co nhu trong Hinh 3.1.

Operating Condition Knowlege Base
Engine Type 184TF Load| 85 %
JacketCoolant | Piston Coolant | Eiglhe Sperd o
Engine Speed | Fuel Boost ek o [
Injection Volume 0 coleylistroke
Pressure Temperature Injection Timing 7| deg
(deree centigrade)}
e Boost Presure +0.01 | Mpa.gauge
£ Charge Air Temperature 0 | degrees centigrade
Jacket Coolant Flow Rate 0 miicylls
Jacket Coolant Temperature 0 degrees centigrade
\ Piston Coolant Flow Rate 0
Exh.Prs
0.188 [0.200 w Piston Coolant Temperature 0 degrees centigrade
]

Hinh 3.1: Théng s6' déu ra cda ddng co khi hoat déng binh thuong
Vva suc6d & 85% tai

D( liéu dugc dénh gid la hoat ddng binh thudng hay
su c6 dua vao cac thong s6 dau ra khi lam viéc & cing mét
ché do tai: Tai cia dong co, ap suat chay cuc dai, nhiét do khi
xa, ndbng dé oxy trong khi xa va nhiét d6 ctia so-mi xy-lanh
nhu trong Hinh 4.1. Ngoai ra, thédng s6 quan trong nhat la
ap sudt chay trong xi-lanh dugc biéu dién dusi dang do thi
theo goc quay cuia truc khuyu. D6 thi duge dua vao tap anh
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lam d liéu d€ hudn luyén cho phan mém chdn doan. Cac
d{ liéu dugc luu dudi dang anh cé dudi jpg nhu trong Hinh
2.3 bao gém cac trudng hop: Thay déi ap sudt khi tang ap,
lugng nhién liéu phun, thai gian phun nhién liéu, t6c do
clia déng co, nhiét do lam mat so-mi xy-lanh, nhiét do lam
mat cla piston. Cac dir liéu dugc phan lam hai loai cho
trudng hgp lam viéc binh thudng - cac thong s6 dau ra cla
déng co nam trong pham vi c6 phép hién thi mau xanh,
cac chi s6 dao dong quanh gia tri “0”, trudng hop lam viéc
su c6 - cac théng sé dau ra clia ddng co vugt qua pham vi
c6 phép hién thi mau dé, cac chi s 1éch nhiéu so véi gia tri
“0"nhu trong Hinh 3.1.

4. XAY DUNG MO HINH CHAN POAN VA
THUC NGHIEM

4.1. Xay dung mé hinh chan doan

Mang no-ron tich chap cé I16p dau vao, I6p dau ra,
nhiéu I6p an va hang triéu tham s6 c6 kha ning tim hiéu
cac déi tugng va mau phuc tap. N6 lay mau phu dau vao da
cho bang cac qua trinh tich chap va gop va tuan theo chic
nang kich hoat, trong d6 tat ca cac I16p nay la cac I6p an
dugc két n6i mét phan va cudi cling la 16p dugc két néi day
da dan dén I6p dau ra. Dau ra van gitt nguyén hinh dang
ban dau tuong tu nhu kich thuéc hinh anh dau vao nhu
trong Hinh 4.2, 4.3.

D& phét hién c6 su ¢6 ctia dong co diesel kip thdi phat
hién va chinh stia, & ddy nhém nghién ctu st dung mang
nao-ron hoc sau CNN (Convolutional Neural Network) [4, 5]
dua trén két qua la ap sudt qua trinh chay theo géc quay
cla truc khuyu va luu duéi dang anh dinh dang JPEG vdi
kich thudc anh réng x cao: (128x128)mm. Tich chap la qua
trinh lién quan dén su két hop clia hai ham dé tao ra ham
kia. Trong CNN, hinh anh dau vao phai chiu su tich chap khi
st dung cac bo loc tao ra Ban do tinh nang.

Ratio to the expected value Ratio to the expected value

Power Pmax ExhGas 02 Liner. Power Pmax ExhGas 02 Liner.
Temp temp Temp temp
00— 20— 20 20 20— 20 20 09— 209— 20
18 18 18 18 183 18 18 18 184 18
16 16 16 16 163 16 16 16 164 16
14 14 4 14 143 14 1 14 14588 14
12 12 12 12 123 12 12 12 129 12
10 10 10 10 103 10 10 10 10== 10
8 8 8 8 8] 8 8 8] 8] 8
6 6 6 6 6 6 6 6 6 6
4 4 4 4 4 4 4 4 4 4
24 24 2 2 2 2 2 24 2 2
0=— 0=— 0 0 = 0= 0 0 0 0
2] -2 -2 -2 -2 -2 2 2] 20 -2
4 -4 -4 -4 -4 -4 4 4 44 4
6 -6 i i -6 5 6 6 64 6
8 -8 -8 -8 -8 -8 8 8] 84 8
10 104 10 -10 -103 -10 10 103y 104 -10
12 124 12 -12 123 12 12 124~ -2 -2
143 144 14 -14 145 -14 -14 44 14 -4
163 <164 16 -16 163 -16 -16 64 164 -16
-183 -84 -8 -18 -18 -18 -18 184 -84 -8
207 202 20 -20 -20- -20 -20 202 209 -20
1] 00 0 o o 03 07 -108 106 5.4
% % % % % % % % % %

Dong co hoat dong binh thuong & 85% tai Dong co bi su cb & 85% tai

Hinh 4.1: Théng sé dau ra cda déng co khi hoat déng binh thudong
Vva sucd 6 85% tai

\
\ Output
Pooling Pooling  Pooling e
1 T =N EE 1 S
i oo = 4
: N | SR - i
WT T i R ),
. Softiax
. ctivation
com Convo Convg Function
RelU ReLU RelU Flatten'

Layer
Fully
L——Connected )

Layer

Feature Map:

Hinh 4.2: M6 hinh CNN dé chan doén su ¢6'ddng co diesel [4]
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PADDING ' ) l | ‘ |
Input
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o ofololololo Output 7x7 111 v =
PR e Kernel
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0 |
Feature [ |3
~ sxs ~—op |
o Feature Map
L

Hinh 4.3: D6 thj sai s6 toan phuong MSE [4]

INPUT - Hinh &nh dién hinh trong d liéu CIFAR 10 sé&
chda hinh anh kich thudc (128x128)mm, trong dé dé sau
biéu thi s6 kénh (RGB) trong hinh anh.

CONV LAYER - Chiu trach nhiém tinh toan két qua dau
cham gilra trong s6 clia no-ron va ving cda hinh anh dau
vao co chung két néi.

LSp thi ba bao gom RELU danh cho viéc ap dung chiic
nang cham két qua cla ching ta. Kich thudc clia két qua
nay khong thay déi.

=(1xage_Widtn, Inage_Height,

Hinh 4.4: C3u hinh mé hinh bang ngén ngi¥ python

Huan luyén mé hinh chuan doén

| hudn luygn dat duge

Vong lip Epoch

Hinh 4.5: Qua trinh huén luyén mé hinh

§ Chusn dosn su c8 dong co diesel o x

Trouble

Hinh 4.6: Déng co hoat déng su cé & 85% tai

¢ chin el - o x

Normal

Upload

Hinh 4.7: Béng co hoat déng binh thuong
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Lép POOL thur tu sé 1dy mau giam kich thudc khong
gian ctia hinh anh, tic la chiéu rong va chiéu cao. Lép quan
trong nhat trong kién tric ctia CNN la Lép Convolutions.
Thanh phan thiét yéu ctia I6p CONV bao gom mét bo loc co
thé hoc dugc. Khi chuyén tiép dién ra, ching ta thuc hién
trugt trén ting bé loc theo chiéu réng cling nhu chiéu sau
cla khéi lugng dau vao va cubi cuing ching ta tinh toan gia
tri chdm. San phdm cham nay cudi cung sé dan dén mot
map kich hoat 2 chiéu, cung cap cho ching ta phan héi cta
bo loc & moi vi tri khéng gian.

Théng s6 cia mé hinh nhu sau:

- S6 no-ron dau vao la 128x128x3

- S6 16p nhan chap (Convolution): 3 16p

- Ham kich hoat la ham ReLU

- St dung ba ham téng hgp MaxPooling

- Kich thudc bo (Batch size) la 20

- Chu ky huén luyén (epoch): 100

Cu thé, s6 na-ron clia méi I6p trong mé hinh CNN dugc
cai dat trén ngén ngl Python 3.8 nhu Hinh 4.4. Cac hoat
déng trong tang CNN nay bao gom: Convolution (Conv) +
Batch Normalization (BN) + Rectified Linear Unit (ReLU) +
Max Pooling (MaxPool) véi kich thudc ctia s6 truct la 2x2,
budc nhay bang 2 + Drop out (Dropout) véi ty |é drop la
0,25. & phén sau cia md hinh, ching ti s&t dung mang
Fully Connected (FC) véi ty |1é dropout la 0,25.

Dé& danh gia do tin cdy ctia mé hinh (ng dung, can
thu thap dir liéu huan luyén va kiém thi cho mé hinh.
S6 lugng anh thu thap hai loai: Loai 1 la anh d6 thi &
trang thai hoat déng binh thudng va loai 2 1a anh d6 thi
& trang thai cé su c6 & cac muic d6 khac nhau. S6 luong
anh thu thap cho loai 1 (binh thuéng) gém 30 anh va
s6 anh thu thap cho loai 2 (su ¢8) gém 49 anh vai cac
nhan dugc gan Boost-50N, Boost-50S, Boost-70N, Boost-
70S, EFL timing-50N, EFL timing-50S, EFL volume-50N,
EFL volume-50S, Jacket coolant-50N, Jacket coolant-50S,
Jacket coolant-75N, Jacket coolant-75S, Piston coolant
-50N, Piston coolant -75N, Fuel-50N, Fuel- 50S, Fuel-75N,
Fuel-75S, Speed-50N, Speed-50S, Speed-75N, Speed-75S
dé hudn luyén. Tap anh nay sé si dung 80% dé huan
luyén mé hinh, con lai 20% dé kiém th danh gia doé tin
cay cia mé hinh.

M6 hinh dugc huan luyén trong phan mém Pycharm st
dung ngén ngit Python, qua 100 lan vong ldp Epoch. Qua
trinh hudn luyén mé hinh la qua trinh huan luyén c6 giam
sat. VGi bo dit liéu 1a 79 anh cho thay khi huan luyén dé
chinh xac ctia mé hinh tang dan tir 45 t&i 73%. Trong Hinh
4.5 cho thay d6 sai s6 ctia mé hinh tang lam cho d6 chinh
xac giam. Do chinh xac cia mé hinh chi dat dugc cao nhat
la 73% do tap dit liéu con it chua du d& phan mém co thé
huan luyén tang dugc dé chinh xac cao hon.

4.2. Thuc nghiém mé hinh

M6 hinh sau khi dugc huan luyén dugc thi lai véi tap
diliéu test véi 15 dit liéu & cac ché @6 lam viéc binh thudng
va su ¢6 khac nhau clia ddng ca. M6 hinh chan doan dugc
chinh xac cac dir liéu trong tap dirliéu kiém tra véi dé chinh

xac 73% & hai ché dé binh thudng va su c6 ctia ddng co nhu
trong Hinh 4.6 va Hinh 4.7.

5.KET LUAN

K&t qua xay dung mé hinh chan doan su ¢ dong co
diesel 2 ky cho thay:

Phan mém duoc st dung dé thu thap dit liéu la phan
mém COMLEX, phan mém c6 thé tinh toan va phan tich cac
ché d6 hoat ddng khac nhau clia dong co diesel.

Cac dir lieu dugc dua vao huan luyén & cac ché do
lam viéc binh thudng va su ¢d khac nhau khi thay déi 4p
suat khi nap, toc d6 dong co, lugng nhién liéu, thai gian
cung cap nhién liéu, nhiét d6 lam mat xi-lanh. D liéu
dugc luu dang hinh dnh dé dugc dua vao huan luyén, sé
lugng anh dugc st dung dé huan luyén la 79 anh & cac
ché d6 khac nhau.

Qué trinh Ung dung may hoc dé huan luyén cho mé
hinh chdn doan dugc thuc hién qua 100 vong lap, d6 chinh
xac dat dugc la 73%. M6 hinh dat dugc d6 chinh xac khéng
cao do tap di liéu dugc thu thap chua dugc nhiéu nén qua
trinh hoc con it va khéng sau. Nhém nghién cuu tiép tuc
thu thap di liéu dé€ hudn luyén mang dé mé hinh c6 thé
chan doan dat dugc dé chinh xac cao han.

LGi cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT23-24.23.
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Nghién ctu xay dung quy trinh
x&p d& van chuyén dau thuc vat chd x6 héa 1dng
cho ddi tau hda chat Viét Nam chay tuyén quoc té

B ThS. NGUYEN THANH DIEU®; TS. MAI XUAN HUONG; TS. NGUYEN QUANG DUY
Truong Pai hoc Hang hai Viét Nam
Email: “nguyenthanhdieu@vimaru.edu.vn

TOM TAT: An toan hang hai ndi chung va an toan
trong qua trinh xép d& van chuyén hang hoéa naéi riéng
dac biét la déi voi cac loai hang héa chat luén la yéu
cau bat budc déi véi ngudi khai thac va quan ly fau.
Hién nay & nudc ta, cling vdi xu thé phat trién déi tau
ngay cang 16n, sé lugng tau héa chat cing khéng
nging tang lén ca vé sé luong va kich ¢ tau. Trong
khi d6, thuc trang cong tac kiém soat an toan trong
qua trinh xép dé va van chuyén hang héa chat déc biet
la hang dau thuc vat chéd x6 héa léng van con nhiéu
han ché va gép khong it khé khan do tinh chat dac
thu clia loai hang nay trong khi nhing tai liéu hudng
dan vé quy trinh xép d& va van chuyén hang dau thuc
vat chd x6 hoa 16ng clda cac chd tau Viét Nam déi voi
loai hang nay van chua dugc day dd va chi fiét. Vi vay,
“Nghién clu xay dung quy trinh xép d& van chuyén
dau thuc vat chd x6 hda 1dng cho déi tau hoa chat
Viét Nam chay tuyén quéc t&” duoc xem 13 yéu cau
can thiét va thiét thuc, gdp phan dam bao an toan cho
déi tau hoa chat Viét Nam trong hoat déng khai thac
au tuyén quéc té lien quan dén qua trinh xép d& van
chuyén dau thuc vat chd x4 hda 16ng.

TU KHOA: An toan hang hai, tau chd hoa chét, van
chuyén dau thuc vat.

ABSTRACT: Maritime safety in general and safety
during cargo transportation in particular, especially for
chemical goods, are always mandatory requirements
for ship operators and managers. Currently in
our country, along with the growing trend of fleet
development, the number of chemical tankers is
also constantly increasing in both number and size.
Meanwhile, implementing the Safety control in the
process of loading, discharging and transporting
chemical goods, especially vegetable oils in bulk,
still has many limitations and many difficulties due
to the special nature of this type of goods while the
guiding documents on the procedures for clearing
and fransporting liquefied vegetable oil cargoes
of Vietnamese ship owners for this type of goods
are still not complete and detailed. Therefore,
"Research on building a loading and unloading
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processes for transporting liquefied vegetable oil in
bulk for the Viethnamese chemical tanker fleet sailing
international routes” is considered a necessary and
practical requirement to contribute to ensuring the
safety of the Vietnamese chemical fleet in terms
of international shipping operations related to the
process of fransporting liquefied vegetable oil.

KEYWORDS: Chemical tankers, safety control,
loading-unloading and transporting procedures,
liquefied vegetable oil in bulk.

1. GIGI THIEU TONG QUAN VE POI TAU HOA CHAT
VIET NAM HIEN NAY VA XU HUGNG PHAT TRIEN
TRONG TUONG LAI

G Viét Nam, theo sé liéu théng ké ctia Dién dan Thuong
mai va Phat trién Lién hgp quéc (UNCTAD) cho thay, doi tau
Viét Nam ding tha 3 trong khu vuc ASEAN (sau Singapore,
Indonesia) va thir 22 trén thé gidi.

Theo Cuc Hang hai Viét Nam, tinh dén thang 12/2022,
déitau bién Viét Nam cé 1.477 tau véi téng trong tai khoang
11,6 triéu DWT, t6ng dung tich khoang 7 triéu GT. Trong do,
tau chd dau, hoa chat cé 178 tau chiém 17,6%; tau chuyén
dung khi héa long ¢é 21 tau chiém 2,1%.

Hién nay, tudi tau trung binh clia di tau bién Viét Nam
la 16,5. Loai tau c6 dé tudi trung binh tré nhat la tau chd
khach 7,9 tuéi. Tau c6 dé tudi cao nhat la tau khi hoa léng
22,7 tudi. BSi vai tau container, do tudi trung binh 1a 17,6
tudi. Tau dau, héa chat 1a 17,7 tudi. Tau chd hang roi, tdng
hop khoang 15,8 tudi. Trong khi d6, theo UNCTAD, tudi
binh quan ctia doi tau thé gidi la 21,9 tudi. Nhu vay, déi tau
bién Viét Nam c6 dd tudi tré hon so vai doi tau thé gidi.

Theo Dé &n phat trién doi tau van tai bién cta Viét Nam
vua dugc BO GTVT phé duyét, mét trong nhiing muc tiéu
quan trong ctia Bé an la tang gap déi thi phan van tai hang
hoéa xuat nhap khiu qua cang bién Viét Nam bang déi tau
bién Viét Nam Ién 10% vao nam 2026 va 20% vao nam 2030.
Cung vai xu hudng nay, cé thé thay rang déi tau bién héa
chat Viét Nam sé ngay cang phat trién theo nhing tiéu chi:

- Hiéu qua va bén viing: Xu hudng chuyén dan sang st
dung cac cong nghé mai va tién tién dé tang cudng hiéu suat
van hanh va gidm tac dong tiéu thu nang lugng va khi thai.

- Dau tu vao ha tang: Dau tu nang cdp va mé rong co
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sG ha tang bao gém hé théng cau cang phu hop vai loai
hang héa chat cling nhu cac tau van tai mdi vai trang thiét
bi hién dai dap Ung vai cac tiéu chudn quéc té.

- Tuan tha cac quy dinh an toan va bao vé moi truong:
Su chu trong vao tuan tha cac quy dinh vé an toan va bao
vé moi trudng sé dugc dat 1én hang dau, vai muc tiéu giam
thiéu tai nan va é nhiém moi trudng.

- S&r dung nang lugng tai tao: Cac tau bién noi chung
va tau héa chat noéi riéng sé dan chuyén sang sit dung nidng
lugng tai tao nhu nang lugng mat trai va gié dé gidm thiéu
phu thuéc vao ndng lugng héa thach.

- Ky thuat s6 héa: S& dung coéng nghé théng tin va ky
thuat s6 héa dé t8i uu hoa quan ly van hanh va giam sat
hoat doéng cua tau, tUr quan ly tau chinh xac dén quan ly
hang héa va vat tu.

- Hgp tac qudc té: Cac doanh nghiép tau bién Viét Nam
ngay cang c6 nhiéu co hoi hgp tac véi cac déi tac quoc té
dé ma& rong mang ludi van tai va tang cudng kha nang canh
tranh trén thi trudng toan cau.

2. CAC QUY CHUAN QUOC TE TRONG QUA TRINH
XEP, D& VAN CHUYEN HANG DAU THUC VAT CHO X0
HOA LONG BANG DUGNG BIEN

Dau thuc vét la nhimg hgp chat hiu co c6 nguén géc tur
thuic vat cung cap cho ca thé ban chat béo va calo thiét yéu
gilp co thé hap thu mét sé vitamin, bao gém vitamin A, D, E, K
va cac vitamin khac tuy theo tiing loai dau. Co rat nhiéu loai dau
thuc vat, trong d6 nhiing loai phé bién thudng dugc buén ban
trao d6i d6 la: Dau co (Palm oil), dau lac (peanut oil), ddu cam
gao (rice bran oil), dau ngd (corn oil), dau dau nanh (soybean
oil), dau oliu (olive oil), ddu huéng duong (sunflowerseed oil),
dau dua (coconut oil), dau thuc vat (vegetable oil)... Khi van
chuyén hang hoa dau thuc vt bang tau bién, can luu y nhiing
dac tinh sau nham bao vé chat luong clia dau thuc vat va dam
bao an toan cho qué trinh van chuyén trén tau bién.

- Nhiét d6 nong chay (melting point): Pam bao rang
dau dugc van chuyén & nhiét do cao hon diém néng chay
dé tranh déng cling trong qua trinh van chuyén.

- Kiém soat nhiét do: Pam bao rang tau cé hé théng
kiém soat nhiét d6 phu hgp dé duy tri nhiét dé 6n dinh
trong thuing chia dau, tranh cac bién dong nhiét do dot
ngét cé thé gay anh hudng dén chat lugng ctia dau. Khi
nhiét do xuéng thap hang c6 thé hda rdn hodc khi nhiét do
cao dot ngot c6 thé gay chay hodc hdng hang.

- Kiém soat d6 nhdt: Diéu chinh cac diéu kién van
chuyén dé dam bao rang do nhét ctia dau khéng anh
hudng dén qua trinh xa hang hodc xr ly trén tau.

- Kiém soét dnh sang va oxy: Tranh tiép xuc ciia dau véi
anh sang mat troi truc ti€p va gidm lugng oxy trong thung
chtra @€ ngan chin sy oxy hoa ctia dau, giam thiéu nguy co
gay hai dén chat lugng san pham.

- Kiém soat dé rung va chan déng: Dam bao rang tau van
chuyén dugc duy tri trong tinh trang 6n dinh dé tranh cac cu
shock cé thé lam héng hodc lam rd ri hang tir ham hang.

- Kiém soat chat ban va chat tap: DPam bao rdng ham
hang sach va khéng cé chat ban, chit tap dé tranh & nhiém
hodc gay hai cho san pham.

* Quy chudn quéc té trong qud trinh xép, dé van chuyén
hang ddu thuc vat chd xé héa Iéng bang dudng bién:

- Cdc tiéu chudn quy dinh vé an toan déi tau héa chdt ché
x6 nhiing logi hang héa chdt 16ng nguy hiém béng dudng bién:

Tau bién van chuyén hang héa chat ldng nguy hiém
phai tuan thd theo cac quy dinh trong SOLAS Chuong VI
- Van chuyén hang héa nguy hiém va MARPOL Phu luc Il
- Quy dinh vé Kiém soat & nhiém do chat Idng doc hai vai
s6 lugng I6n. Cac tau chd héa chat dugc déng trudc ngay
1/7/1986 phai tuan tha cac yéu cau ctia Bo luat vé Két cau
vaThiét bi clia tau chd x6 hda chat nguy hiém (Bo luat BCH)
- tién than cta B luat IBC. BO luat BCH van la mot khuyén
nghi theo Cong udc SOLAS nam 1974. Cac tau dugc déng
sau nam 1986 ch& cac chat dugce xac dinh trong Chuong 17
clia Bo luat IBC phai tuan theo cac yéu cau vé thiét k&, dong,
thiét bi va van hanh tau cé trong B6 luat.

Cac quy dinh vé an toan d6i vai tau hda chit ché hang
hoa chat 1dng nguy hiém vé co ban phai dugc thiét ké theo
cac tiéu chuén sau:

-Tau loai 1 (ST1) Ia tau chd héa chat nham van chuyén
céac san phdm thudc Chuong 17 ctia BO luat IBC c6 cac mai
nguy hiém rat nghiém trong vé méi trudng va an toan, doi
hoi phai c6 cac bién phap phong nglia téi da dé ngan chan
viéc hang hoéa dé thoat ra ngoai.

-Tau loai 2 (ST2) Ia tau chd héa chat nham van chuyén
céac san phdm thudc Chuong 17 ctia BO luat IBC c6 cac mai
nguy hiém nghiém trong vé méi trudng va an toan, doi hoi
phai c6 cac bién phap phong nglta dang ké dé ngan chan
viéc hang hoéa dé thoat ra ngoai.

- Tau loai 3 (ST3) Ia tau chd héa chat nham van chuyén
céac san phdm thudc Chuong 17 ctia BO luat IBC c6 cac mai
nguy hiém nghiém trong vé méi trudng va an toan, doi hoi
muc dd ngan chan via phai dé tang kha nang s6ng sot
trong tinh trang hu héng.

- Quy chudn quéc té trong qud trinh xép, d& van chuyén
hang ddu thuc vat ché xé héa I1éng bang dudng bién:

Ngoai nhiing quy dinh di véi van chuyén hang héa chat
nai chung thi hang dau thuc vat chd x6 hoa léng khi xép dg,
van chuyén phai dam bao dugc duy tri & nhiét do phu hgp
dé c6 thé xép dé dugc an toan ciing nhu khéng bi hu héng.
D& thuc hién dugc diéu nay, tau phai tuan thd nghiém ngat
viéc duy tri nhiét dé clia hang theo yéu cau clia chl hang
théng qua quy trinh ham hang theo tiéu chuan dugc quy
dinh bai t6 chitc qubc té FOSFA International (Lién doan cac
Hiép hoi Dau, Hat va Chat béo), ngoai ra c6 thé theo tiéu
chuan quéc té khac tuy theo hgp déng van chuyén.

3. XAY DUNG QUY TRINH XEP DG VAN CHUYEN DAU
THUC VAT CHO X6 HOA LONG CHO DOI TAU HOA CHAT
VIET NAM CHAY TUYEN QUOC TE

Vé cd ban, quy trinh kiém soét an toan khi xép d&, van
chuyén hang héa chat dugc xdy dung dua trén nhiing
tiéu chudn an toan va ca s& phéap ly dudc quy dinh béi
nhing b luat quéc té cling nhu nhiing quy dinh dugc xay
dung bdi nhiing tai liéu, van ban phap ly sau: IBC Code/
BCH code; International Safety Guide for Qil Tankers and
Terminals (ISGOTT); ICS Chemical Tanker Safety Guide;
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Ship’s“Procedure and Arrangements Manual” (Approved by
Class); Certificate of Fitness for the Carriage of Dangerous
Chemicals in Bulk; Ship’s “VEC System Operational
Manual” (Approved by Class); Ship to Ship Transfer Guide
(Petroleum); Tank Cleaning Manual.

3.1. Kiém soat an toan cho hoat dong xép hang

Trudc khi xép cac ham hang va thiét bi xép lién quan phai
dugc kiém tra vé tinh sén sang vé mat ky thuat va kha nang
ti€p nhan ctia chiing ddi véi hang tiép theo; tién hanh kiém tra
bang mat tat ca cac két, m& ndp ham hang va kiém tra cac thiét
bi lién quan; kiém tra/thd tinh trang hoat déng ctia cac thiét
bi bao ddng ap suat ham, bao ddng muc cao ham hang cling
cac hé théng van dudng 6ng lién quan, cac thiét bi cam bién...;
chuén bi nhitng thiét bi phuc vu cho qua trinh xép hang:

- Kiém sodt an toan: So d6 xép hang, sa dé hang hoéa,
bi€u mau van hanh hang héa va bang dtliéu théng tin hang
dugc xé€p/MSDS, nhiing huéng dan an toan c6 lién quan...

- Tinh trang sach sé ciia hdm hang: Kiém tra mui, d6 sach
cla két va khi thich hgp, ti€n hanh cac kiém tra thich hop
théng qua test clorua, hydrocacbon, PTT... phu hgp véi yéu
cau clia ngudi thué van chuyén déi véi hang hoa dugc xép.

- Théa thudn véi gidm dinh vién hang héa: Giam dinh vién
xac dinh viéc chdp nhan cac két hang clia tau dé xép hang.
Tuy thudc vao hang hoa trudc d6 va hang hoa dugc 1én ké
hoach x&p cho két, giam dinh vién sé tién hanh kiém tra truc
quan cac két va hé théng dudng 6ng hang hodc lam wall
wash test... Sau khi cac két dugc phé duyét, gidy chiing nhan
ham hang sach sé dugc cap cho tau bgi giam dinh vién.

3.2. Kiém soat an toan cho hoat déng d& hang

- Truéc khi bdt dau hoat déng dé hang: Ngoai cac cong
tac kiém tra an toan chung thi can chu y ddm bao nhiét dé
hang hoa dugc xac dinh chinh xac (@6 nhét cao va tinh chat
doéng dac). Tiép tuc/giam/dong hé théng ham két déi vai
cac ham lién quan.

- Kiém tra/Thu tinh trang hoat déng cua cdc thiét bj bdo
déng dp sudt hdm, bdo déng miic cao ham hang ciing cdc hé
théng van dudng 6ng lién quan, cdc thiét bj cam bién...

- Kiém sodt an toan: K& hoach d& hang sau, cac biéu
mau lién quan dén hoat déng d& hang hoa va bang di liéu
tinh chat nguy hiém ctia hang/MSDS.

-Do hang va lay mau hang héa: Giam dinh vién sé cung
Vi dai phé kiém tra lugng hang cla cac ham hang. Viéc 1y
mau hang héa ctia gidm dinh vién phai dugc tién hanh vai
su ¢ mat giam sat clia si quan tau. Phuong phap dugc st
dung d@é tinh ty trong riéng tai cang dé hang va phai giéng
nhu phuong phap dugc st dung tai cang xép hang. Khi lay
mau, dam bao cac chai dung mau va dung cu ldy mau kin
dugc lam sach hoan toan trudc khi ldy mau.

- Hop an toan truéc khi dé hang: Cong tac hop an toan
trudc khi d& hang phai dugc tién hanh gifta cac bén tau,
cang, giam dinh hang va dai dién bén nhan hang. Néu vi
bat ky ly do gi ma mét bén co khiéu nai lién quan dén mau
hang héa lay & cang xép dugc gilr trén tau thi nhiing khiéu
nai dé co6 thé dugc trao cho nhimng ngusi duge quy dinh
sau khi tham khao y kién ctia van phong quan ly.

- Cdc thda thudn gida tau véi cang: Thuyén trudng tau
phai xuat trinh Théng bdo san sang (NOR) cho phu trach

92

céng dé ky xac nhan ngay khi tau dén. Chinh quyén cang sé
ti€p nhan gidi quyét tat ca cac khang cao lién quan dén viéc
d& hang. Bai pho va si quan cang phu trach hoat déng lam
hang sé thao luan vé chuong trinh dd hang. Néu phia cang
khéng cung cap danh sach kiém tra an toan hoac danh
sach nay khéng theo cling tiéu chuan vdi tiéu chuan co6
trong ISGOTT, thi phai st dung danh sach kiém tra an toan
tau/bd ISGOTT (phién ban thu 5), bao gébm héa chat l16ng
s6 lugng I6n Phan C. Sau khi thong nhat, ca hai phai ky tén.

- Théa thudn gitia tau va gidm dinh vién: Giam dinh vién phai
thao luan vai dai pho vé quy trinh d& hang va ldy mau hang...

3.3. Qua trinh van chuyén hang trén bién

Trong quéa trinh tau hanh trinh trén bién thi tau phai
thudng xuyén kiém tra va duy tri nhiét do hang trong gidi
han cho phép theo yéu cau clia cht hang. Théng thudng,
nhiét d6 hang khi tau chay sé gidm so vdi lic xép hang do
khi hang da dugc ham trén bén chiia clia cang trudc khi bom
xudng tau ngoai ra khi hanh trinh than tau dugc bao quanh
b&i méi trudng nudc bién do hién tugng truyén nhiét sé lam
giam nhiét d6 ham hang, trong nhiéu trudng hop tau chay tu
vling c6 nhiét d6 cao sang viing c6 nhiét d6 thap thi nhiét do
hang sé giam cang manh. D& duy tri nhiét d6 hang dam bao
theo yéu cau clia chi hang cling nhu theo tiéu chuan hudng
dan FOSFA HEATING INSTRUCTIONS IN RESPECT OF BULK
SHIPMENT OF OILS AND FATS tau sé phai ti€n hanh ham hang
va theo déi nhiét dé thuong xuyén. Viéc nay phai dugc ghi
nhat ky day dd va bao cdo hang ngay cho cac bén lién quan.

4. KET LUAN

Xay dung quy trinh x€p d& van chuyén dau thuc vat
chd x6 héa l6ng cho doi tau hda chat Viét Nam chay tuyén
quéc té€ dugc xem la yéu cau can thiét va thiét thuc gép
phan dam bao an toan cho doi tau hda chat Viét Nam trong
hoat déng khai thac tau tuyén quéc té lién quan dén qua
trinh x€p d& van chuyén dau thuc vat ché x6 hoa léng.

L&i cdm on: Nghién clu nay dugc tai trg bdi Truong
Dai hoc Hang hai Viét Nam trong Dé tai ma sé DT23-24.09.
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S dung local web PLC S7-15XX
cho viéc diéu khién gidm sat thiét bj tau thiy
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TOM TAT: Trong bai bao nay, tac gia gidi thidu vé
viéc s dung céng cu WinCC Unified dé xay dung
cac giao dién gidm sat cho PLC S7-1500 trén nén
tang web. Qua dé, ta cé thé luu cac giao dién gidm
sat trén chinh PLC va cé thé truy cap théng qua cac
thiét bj trinh duyét web. Diéu nay cho phép ngudi
van hanh dé dang truy cap, linh hoat trong viéc bd
sung cac thiét bi gidm sat cho tau thay.

TU KHOA: View of Thing, web server, S7-1500,
WinCC unified.

ABSTRACT: In this article, the author introduces
the use of WIinCC Unified to build monitoring
interfaces for PLC S7-1500 on the web platform.
Thereby, we can save the monitoring interfaces on
the PLC momory and access through web browser.
This allows operators easy access and flexibility in
adding monitoring equipment for ships.

KEYWORDS: View of Thing, web server, S7-1500,
WinCC unified.

1. DAT VAN DE

Giam sat va diéu khién hoat dong clia cac thiét bi la
mot yéu cau tat yéu trong viéc tu déng hda hé thong.
Cling vGi d6, cac thiét bi trén tau thay da thay déi rat
nhiéu trong thai gian gan day. Cac hé théng ca dugc thay
thé bdng céc bo diéu khién PLC. Giao thuc truyén thong
phuc vu cho viéc diéu khién giam sat trén tau dugc nang
cap lén cac thiét bi vai két néi LAN hodc WAN, qua do
cho phép dé dang thém bt thiét bi vao hé théng, cé kha
nang trao déi dir liéu vai téc dd cao va dung lugng dir
lieu 16n.

Dép Ung yéu cau nay, da c6 nhiéu bo PLC clia cac hang
cung cap giai phap luu trir trang web trén PLC duéi dang
web server va cho phép ngudi van hanh truy cap dé tién
hanh xay dung cac hé théng diéu khién giam sat ctia minh.
Tuy nhién, do yéu cau vé xay dung cac web lién quan nhiéu
dén cac ngdn ng(t lap trinh web nhu HTML, Java... nén diéu
nay da tao ra mét rao can Ién doi vai cac ky su chuyén vé
ty dong hda. Nhiing ngudi thudng xuyén lam viéc véi cac
ngdn ng [ap trinh logic hon la xay dung cac trang web.

Chinh vi vay, trong bai bdo nay, tac gia dé cap dén
mot gidi phap da dugc xay dung béi hang Siemens dua
trén phan mém WinCC Unified. Bay la mét phan mém
thiét ké dua trén cac céng nghé web g6c nhu HTMLS5,
SVG va JavaScript. S& dung lap trinh d6 hoa, hién thi
hinh &nh truc quan c6 thé truy cap thong qua bat ky
trinh duyét web hién dai nao. Ung dung nay cho phép
xay dung viéc diéu khién giam sat cho moét thiét bi may
moc don 1é hay xay dung mot hé SCADA cho nhiéu thiét
bi trén tau thuy.

2.s0 DUNG VIEW OF THING CHO PLC S7-1500

Simatic WinCC Unified View of thing (VoT) la mot Ung
dung web ndm trong bd nhé cia PLC S7-1500. Ung dung
web nay dugc thiét ké trén phan mém WinCC Unified cla
TIA Portal. Trong dé, WinCC Unified s& dung cac déi tugng
tuang tu nhu viéc thiét ké giam sat trén cac man hinh HMI
cia WinCC trong viéc thiét ké trang web cla riéng né. Do
do, ta khéng can phai st dung thém cac ngon ngir lap
trinh web. Thay vao d6, ngudi lap trinh thém cac déi tugng
vao ung dung tir thanh céng cu cta WinCC dé tao trang
web riéng cho minh.

Cac tinh nang hé trg déi véi WinCC Unified VoT:

Péi tuong Hé trg

PLC thudc ho S7- | - PLC $7-1500

1500, firmware tu | - CPU ET200SP

2.9trglén - Cac b6 diéu khién dong luc Simatic

- T4t ca cac déi tugng ca ban

- T4t ca cac déi tugng dé hoa

- Tat ca cac d6 hoa, bao gém ca do
hoa SVG

- Cactiénich déng

- Nhiéu ngén ng( dua trén font chir
dugc cai dat

- H6 trg d6 hoa da ngon ngl

Man hinh va cac
déi tuong

- H6 trg nhan dong
- H6 trg cac ham hé théng hodc
chuong trinh déng

Bodng hoc

Trong WinCC Unified VoT, mét giao dién hién thi web
sé hién thi d{f liéu ma ta da xay dung trén WinCC Unified.
Sau d¢, ing dung nay dugc download vao PLC S7-1500 va
luu trr trong bd nhé ctia PLC. DE thuc hién xay dung VoT,
ta lua chon mot CPU S7-1500 véi version tir V2.9 trd 1én.
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Add new device X

Device name:

[Pc3 |

~[mceu [A]  Device:
» (@ cPu1s111 PN
» (@ cPu1s11CT PN
(i =
Controllers » [m cPuts12C1 PN
» [@ cPU 15131 PN

~ [ CPU 15152 PN

CPU 151522 PN
m 6ES7 515-2AMO0-0ABO
D [l 657 515-2AM01-0280
i 2 -2/ 2-
[I16E57 5152710203504 M Article no.: | 6ES7 5152AM02-0ABO
" L B Y (- — )|
» [ CPU 1517-3 PNIDP
,—1 > E CPU 15184 PNIDP Description:
— @

Hinh 2.1: Lua chon tram PLC S7-1500 phuc vu xay dung View of Thing
Sau khi da cé dugc tram PLC mong mudn, ta tién hanh dat thudc tinh cho PLC Web Server va kich hoat n6 bang viéc lua
chon“Active web server on this module”trong tab Web Server ctia PLC. Cling tai day, ta thém cac tai khoan dang nhap cung
vGi phan quyén cho tiing tai khodn dé c6 thé dang nhap va diéu khién véi cac tinh nang tuong Ung.

< w 1311100% [ el T A LT 1)
PN] [@ Properties |4 Info 1| &) Diagnostics

|| General [0tags | systemconstants | Texts |
«

Web server

» PROFINETinterface [X1]
» PROFINETinterface [x2]

General

Automatic update

Update interval: [1

Hinh 2.2: Khéi tao céc théng tin cda Web server
Sau khi da cai dat xong cho web server, ta tién hanh xay dung giao dién giam sat tai “web applications/ViewOfThing".
Luc nay, ta thém cac man hinh giam sat cho thiét bi. Cdc man hinh giam sat nay c6 thé st dung tat ca cac doi tugng co
ban trong mot hé théng diéu khién giam sat SCADA nhu nut &n, dén bao, khung xudt/nhap di liéu, thanh trugt, cac biéu
tugng cong nghiép, hinh anh, am thanh...

el

2| AsaE2ATAU+ DB WE =6 & 8 ¥ 0

T SURFACE DRIVE SYSTEM T

@[i i e ][m]@
10|07 = o @ p P ] ‘w
= L
Hinh 2.3: Thiét ké giao dién giam sat

Viéc thiét ké giao dién giam sat nay hoan toan tuong tu nhu trong viéc thiét ké véi cac hé théng giam sat qua thiét bi
HMI hay cac thiét bi SCADA cong nghiép. Sau d6, phan mém sé tu dong déng géi thanh dang web server va luu trong PLC.

3. UNG DUNG VOT PIEU KHIEN GIAM SAT HE TRUYEN PONG BE MAT SDS (DURFACE DRIVE SYSTEM) TREN
TAU, THUYEN

Hinh 3.1: Hé théng truyén déng bé mat SDS cho tau, thuyén

Hé théng truyén dong bé mat clia France Hélices st dung canh quat xuyén thau. Cac canh quat dugc thiét ké dé mang
lai t6c d6 va hiéu qua téi da, trong khi phan cat cho phép ngudi van hanh diéu chinh céc b truyén dong va goc canh quat
dé cai thién hiéu suat va kha nang kiém soét.
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Mét trong nhiing uu diém cla hé théng truyén dong
bé mat clia France Hélices la kha nang hoat dong & viing
nudc nong, khién no trd nén ly tudng cho tau thuyén can
di chuyén & ving nudc néng.

Hé théng truyén dong bé mat SDS cua France Hélices
ciing mang lai khd nang co dong va kiém soét tuyét vai,
cho phép ngudi diéu khién diéu chinh chinh xac t6c dé va
hudng clia thuyén.

DE& minh hoa cho hé théng diéu khién giam sat si
dung View of Thing cia PLC S7-1500. Tac gia da xay dung
mot giao dién diéu khién giam sat cho hé truyén dong bé
mat SDS trén tau. Khi truy cap vao dia chi cia PLC qua trinh
duyét Chrome, ta sé dugc yéu cau dang nhap véi tai khoan
da dugc dat trudc.

v o WinCC Unified View-of-Things X  + = m} X

€ > C (% 19216801/.. Ga & ¥ = & O

SIEMENSWinCC Unified View-of-Things

'.Ilig!

y

User log in

User name

luser

Password

Hinh 3.2: Ddng nh3p vao web server ctda PLC

Khi da dang nhap thanh céng, giao dién diéu khién
giam sat da xay dung trong Web Application dugc hién thi
nhu Hinh 3.3 va 3.4. S6 lugng man hinh giam sat, déi tugng
giam sat cang nhiéu thi sé yéu cau dung lugng thé nhé clia
PLC cang Ién.

Vi giao dién giam sat va diéu khién cho hé théng SDS
trén tau, thuyén. Ta c6 thé quan sat dugc géc quay clia chan
vit, d6 cao clia chan vit phia trai va phia phai. Ngugi van
hanh cling c6 thé can thiép dé thay déi gia tri goc nghiéng
chan vit theo cac chiéu doc va ngang bang cac nut diéu
khién trén man hinh gidm sat hay béng cac tay diéu khién
vat ly. V6i giao dién cai dat, ta c6 thé tién hanh can chinh
thiét bi tai cac vi tri dau va cuéi cGia chan vit dé€ nang cao dé
chinh xac cia hé théng trong qua trinh lam viéc.

v oo WinCC Unified View-of-Things X aF

€ > C 25 192.168.0.1/~ViewOfThings/index.html
S SURFACE DRIVE SYSTEM [
10 IEiw
0 0
RUDDER
10 |7 | -10
20 -10 9 10 iii 20

SETTING

Hinh 3.3: Giao dién lam viéc chinh cda hé truyén déng bé mat SDS

b 4 Esoe WinCC Unified View-of-Things X r

€<y > C 25 192.168.0.1/~ViewOfThings/index.html

TRIM SURFACE DRIVE SYSTEM TRIM

SAVE 1

-10

SLAVER STEERING
|
[ -20 -10 ? 10 @ 20

Hinh 3.4: Giao dién can chinh cda hé théng truyén déng bé mat SDS

4. KET LUAN

V6i kha nang tich hop cac giao dién giam sat bang web
server trén nén tang HTML5 trong PLC da cho phép nang
cao tinh linh hoat trong viéc xay dung cac hé théng diéu
khién va giam sat thiét bi trén tau thay. Hé théng cé thé dé
dang dugc truy cap théng qua mang cé day hay khong day
khi két néi dén PLC. Pay cling la mét xu thé mdi trong viéc
xdy dung cac hé théng diéu khién va giam sat hién nay.

L&i cdm on: Nghién cu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT23-24.54.

Tai liéu tham khao

[1]. WinCC Unified View of Things (https.//support.
industry.siemens.com/).

[2]. Programming Guideline for S7-1200/S7-1500 (https://
support.industry.siemens.com/).
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Nghién ctiu dé xuat
hudng tiép can tu dong diéu khién tau thay

bam theo quy dao cho trudc

B ThS. NGUYEN VAN THINH; PGS. TS. NGUYEN VAN SUGNG"
Trudng Dai hoc Hang hai Viét Nam
Email: ®nguyenvansuong@vimaru.edu.vn

TOM TAT: Ung dung diéu khién va tu déng hoa
trong khai thadc van hanh tau thdy la mét trong
nhing xu hudng tat yéu nhdm nang cao hiéu qud
khai thac tau va gidm ap luc cong viéc cho thuyén
vién frén tau. Didu khién tau thiy bam theo tuyén
duong cho trudc la nghiép vu chinh cda cac si quan
hang hai. Trong bai bdo nay, mot hudng tiép can
duoc dé xuat dé xay dung hé théng diéu khién tau
thay tu dong bam theo quy dao cho trudce. Cu thé,
nghién clu nay dua ra mét khung co sé gém ba
phan: Yéu cau ddi vdi hé thédng, ciu truc hé théng
va thuat toan diéu khién hé théng. Khung co sd nay
c6 thé xem nhu Mot su dinh hudng tién dé cho viéc
phat trién va xay dung nhing bd phan ciu thanh
cla hé théng tu déng diéu khién tau thdy bam quy
dao cho trudc trong tuong lai.

TU KHOA: Khung co s&, diéu khién tau thay tu
doéng, tu déng hoa diéu khién tau badm theo quy
dao, thuat toan diéu khién.

ABSTRACT: Applying of the control and automation
in ship operations is one of the inevitable tfrends to
improve ship operating efficiency and reduce the
work pressure for crews on board. Maneuvering
ships along a given route is the main duty of deck
officers. In this paper, an approach is proposed to
build an automatic ship control system for following
the ship's route. Specifically, this study provides
a framework consisting of three parts: System
requirements; system structure; algorithm for the
control system. This framework can be seen as a
first guiding for the development and construction
of structure components of the automatic track
following ship control system in the future.

KEYWORDS: Framework, automatic ship control,
track keeping control of ship, control algorithms.

96

1. DAT VAN DE

Trén cac tau bién hién nay, may lai tu dong dong mét
vai trd quan trong trong viéc diéu khién con tau gitt huéng.
Chung dugc kich hoat khi tau hanh trinh ngoai dai duong
nai mat do tau thuyén khong dong duc va thai tiét tét. Hé
théng nay cho phép diéu khién tu déng bé banh lai dé gitr
huéng mi tau thay luén duy tri & mot gia tri dugc cai dat
trudc. Thay tha sé khéng phai diing lai lién tuc nhu trudc
day va co thé tap trung cho céng viéc bdo quan cac trang
thiét bi hay truc ca canh gidi. Tuy nhién, trong thuc t&, khi
tau bién hanh trinh ngoai dai duong, chung ludn chiu anh
huéng tac dong clia séng gié lam cho tau bi dat khdi quy
dao dudng di cho trudc va cdc may lai tu dong hién nay
khong c6 kha nang dé dua tau trd lai quy dao ban dau. Khi
d0, cac si quan hang hai sé phai ngat ché d6 lai tu déng va
bé vo-lang bang tay dé dua tau trd lai quy dao cho trudc.
Sau khi tau da dugc dua vé quy dao va hudng di ban dau,
ché& dé lai tu ddong méi dugc kich hoat tré lai.

Nhu vay cé thé thdy rdng, cac may lai tau thay hién
nay mdi & muc ban ty dong, tuic 1a chi c6 chiic nang diéu
khién tau bam theo mot huéng cai dat trudc chi chua co
kha nang diéu khién tau tu dong bam theo mét quy dao
dudng di. V& ly thuyét, da c6 nhiéu nghién ciru dé cap vé
cac hé théng diéu khién bam quy dao cho truéc nhu trong
cac tailiéu [1, 2], tuy nhién chiing méi chi dé cap cac yéu té
mo hinh mé phdng va rat kho dé€ ap dung vao trong thuc
té. Do vay, trong bai bao nay, ching téi dé xuat mét khung
co s& nham xay dung cac hé théng diéu khién tau thay
bam quy dao thuc té trong tuang lai. Khung co sG sé bao
gom: Yéu cau déi vai hé thong, cau tric hé théng va thuat
toan diéu khién hé théng. Bén canh dé, mét s6 dinh huéng
cling dugc dua ra dé nghién ctiu va phat trién hé théng.

2. DE XUAT KHUNG CO SG TIEP CAN TU PONG HOA
PIEU KHIEN TAU THUY BAM QUY PAO

2.1. Nhan dién cac yéu cau véi hé théng

Hé théng tu dong diéu khién tau thay bam quy dao
cho truéc can dap ung dugc cac nhiém vu sau:

Hé théng phai c6 kha nang diéu khién gitt hudng
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khi tau thdy nam trén (hodc gan) duong di da lap véi do
dat cho phép. Bén canh d¢, khi tau gan dén diém chuyén
hudng, hé thdng sé tu dong bé 1ai dé dua tau bam doan
duong tiép theo.

Thuc chat, hé théng nay la su két hop clia may lai tu
dong giltt huéng tau va mét may tinh x ly c6 két néi véi
céc thiét bi dinh vi vé tinh, la ban va hé théng hién thi
théng tin hai d6 dién td.

Giéng nhu hé théng tu dong diéu khién tau bam theo
hudng, hé théng nay chi dugc st dung trong diéu kién thai
tiét tot va tau hanh trinh ngoai khoi. Tuy nhién, khi c6 tinh
huéng nguy cc va cham viéc st dung hé théng nay cé thé
dan t&i nguy hiém vi n6 chua tinh dén kha nang tu dong
tranh va vdi cac tau thuyén va chudng ngai vat khac.

Gia sU tau co vi tri P(x(t), y(t)), tuyén dudng tau chay
gém cac diém chuyén huéng WP (x,.,, v,.), WP(x, y),
WP._.(x,, ., ¥,..) nhu Hinh 2.1. Cac diém chuyén hudng nay
dugc thiét lap trudc bai cac sy quan trudc khi tau hanh
trinh nham dam bao cac yéu té téi uu hoda vé thai tiét, thoi
gian, tiéu hao nhién liéu cing nhu d@m bdo an toan hang
hai cho tau va hang héa van chuyén. Nhiém vu clda hé
théng tu déng lai tau theo quy dao bao gom:

- Khi tau nam trén dudng di WP WP, hodc nam ngoai
duong di véi do dat A cho phép, hé théng cé nhiém vu la
tu dong diéu khién banh lai d€ giir huéng mii tau thuc té
H_luén tring véi huéng mai tau mong muén H . Nhu vay,
tau sé di chuyén tir diém chuyén huéng WP, (x, ., y,.) dén
WP(x,, y,). Déy chinh la ché d6 tu dong diéu khién tau bam
theo hudng clia may lai tu déng hién nay;

- Khi tau léch khoi dudng di WP, WP v6i d dat Anam
ngoai pham vi cho phép, hé théng sé diéu khién bé banh
|4i dé dua tau vé ndm trén (hodc gan) dudng di WP, WP véi
d6 dat nam trong gidi han cho phép;

- Khi tau dén géan diém chuyén huéng WP(x, y), hé
théng sé diéu khién bé banh lai dé chuyén dudng di tu
doan WP WP sang doan WPWP,_ . Thai diém chuyén
huéng la thai diém ma khodng cach thuc té (D) ti tau dén
diém WP(x, y)) gan bang khodng cach dat trudc (d).

N
A, Nr
W B
=Y
! Vi tri tau hién tai
’ P(x(2), /()
H; /
Q- .
\ Khu vue chuyén huéng
(Y - ) N tau dén huéng méi
~_ A N
~ ~
RS oD WPis1(Xa+1, Yas1)
WP, (x4, Yar) -~ S i+1(Xg+1, Va+1
L/ . I'’d -
S 7 R g
R A7 N
| 1
Voo do ) WP, )
/
’ 4
Ny P

Hinh 2.1: Tu déng diéu khién tau thdy bam theo quy dao
Dé thuc hién céc chiic nang trén, can thiét phai co mot
may tinh déng vai trd nhu b ndo x{ ly tin hiéu va dua ra
cac quyét dinh.

2.2. Cau tric ctia hé théng

Nhu trong Hinh 2.2, hé théng tu déng diéu khién tau
bam theo quy dao thuc chat la su két hgp cla ché do tu
déng diéu khién tau bam theo hudng véi céc thiét bi ngoai
vi nhu: Binh vi vé tinh GPS, la ban, hé théng hién thi thong
tin hai d6 dién t& ECDIS va mot may tinh x& ly nham dua ra
quyét dinh diéu khién va thuc thi cac 1énh diéu khién. Cau
trdc chinh ctia hé théng tu dong diéu khién tau bam theo
quy dao gom:

- Hé théng hién thi théng tin hdi dé dién tir: St quan hang
hai thao tac truc tiép trén thiét bi nay dé thiét 1ap tuyén
dudng di toi uu nhat cho tau ddm bao cac yéu té nhu: An
toan, hiéu qua kinh té, t6i uu vé mat thoi gian, xét dén
anh hudng cla diéu kién thdi tiét. TU nhiing diém chuyén
hudng WP, dugc thiét lap, may tinh x{ ly sé tinh todn cac
huéng mai tau mong muén (H,) dé tau hanh trinh trén mai
doan dudng da lap. D€ lam dugc diéu nay, hé théng hai
dé dién ti phai dugc két néi véi may thu dinh vi toan cau
GPS, la ban.

- Khéi xtt ly va ra quyét dinh: Khéi nay cé nhiém vu dua
ra cac quyét dinh gui t&i hé théng diéu khién. Cac théng tin
dau vao cta khéi gém: Vi tri tau, d6 dat thuc té va hudng
mai tau thuc té d€ so sanh vdéi tuyén dudng di da thiét lap
(cac diém chuyén hudng, hudng tau mong muén) nham
dua ra quyét dinh cho khdi diéu khién thuc hién. Cac quyét
dinh la: Bé lai d€ gitt hudng mi tau, bé lai dé dua tau vé
nam trén (hodc gan) véi duong di da thiét lap vai do dat cho
phép va bé lai dé tau hudng dén diém chuyén huéng méi.

- Khéi diéu khién: Khéi diéu khién chinh |a hé théng tu
déng diéu khién tau gitt huéng két hop vdi co cau bé lai.

- Khéi thu nhdn théng tin: Bao gom cac thiét bi nhu cam
bién goc bé banh 13i, la ban dién xac dinh huéng mii tau,
may thu GPS xac dinh vi tri tau va dé dat thuc té clia tau.

2.3. Thuat toan diéu khién hé théng

Thuat toan diéu khién hé théng (Hinh 2.2) dugc thé
hién nhu sau:

- Khi tau nam trén dudng di da lap thi nhiém vu ctia hé
théng chi la tu déng diéu khién duy tri huéng mai tau don
thuan giéng nhu hé théng tu dong diéu khién tau bam
theo hudng. B6 diéu khién dugc sir dung la bo diéu khién
PID, tin hiéu diéu khién ti b6 diéu khién dugc xac dinh la:

3(t) = Kp.e(t) + K[ e(D)dt + Kp. =2 )

- Khi tau bi dat qua khéi dudng di da lap hodc khi tau
dén gan diém chuyén hudng, khéi xtt ly sé tinh toan va dua
ra quyét dinh bé banh lai mét géc 8, phu hop dé yéu cau
khéi diéu khién thuc hién nhdm dua tau vé dudng di da lap
hodc chuyén sang diém chuyén huéng mai.

- Goc bé l4i 6, phu thudc do dat thuc té clia tau, téc do
tau va cac diéu kién ngoai canh. Néu gdc bé lai qua nho,
tau sé trd vé dudng di mong muén cham. Ngugc lai, néu
géc bé lai qua I6n, tau sé vé dudng di mong mudn nhanh
hon nhung dé dao mi va xuat hién hién tugng qua diéu
chinh trong diéu khién 8n dinh mai tau.

- Sau khi tau da nam trén duong di ban dau, hé théng
lai trd vé chic nang tu déng diéu khién tau theo huéng
mai mong muon (H ). Ctt lién tuc nhu vay, hé thong cé kha

9/
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nang diéu khién tau thdy bam theo quy dao cho trudc mét cach tu ddng ma khong can tac dong clia cac sy quan hang hai.

Hii db dién tir ECDIS

Nhp diém chuyén huéng
WPy, WPy

Thiét Igp tuyén duimg chay tau 16i wu
WP, WP; WPy,

Bé diéu khién PID

<R
K
B v

- Néu 4 nim '
trong pham vi / Séng  Gio Dong
cl_]o phép. beé lai Hudng mii o . chay
dé gt hudng tau cai dat Goc banh lii
mili tau H, Kp.e(f) \ 1
 Neaddqut o, / a0 u(f) é
bé l4i dé dua tau Khuéch R Co cliu Biinh Ta
vé duong di da 7 Ki.[e(t)dt dai i i an
lép : —
-NéuD=d, bé i Phin
laii dé chuyén g, ) hoi
huéng mii tau D + K. 8(t) e
sang huéng méi bénh
cua tuyén dudmg ldi
\ j Goc lgnh bé lai a5)
3 + el
Khéi xir 1§ va dwa . K=
ra quyét dinh
Hudng miii
. tau thyec té
Phan hoi hwdng tau Hr
thue té
La ban
’ Vi tri tau
Phdn hoi vj tri tau va dg dat thre té
v dj dgt e 1é (), 300, 4)

Miy thu GPS

Hinh 2.2: So' d6 khéi hé théng tu déng diéu khién tau thiy bam theo quy dao

3.MOT SO PINH HUGNG PHAT TRIEN HE THONG

Trén cd s mé hinh dé xuat trong nghién ctu nay, cac
tac gia chi ra mét s6 dinh hudng phat trién trong tuong lai
dé c6 thé xay dung dugc hé théng thuc trén cac tau moé
hinh nhé va dan tiing dung trén cac tau thuyén thuong mai
nham trg gitp cac si quan hang hai. Cac budc nghién cdu
tiép theo c6 thé ké dén nhu:

That nghiém cac cdm bién, thiét bi d€ thu nhan, nhan
dién céc tac dong clia song gid dén chuyén dong tau thay,
kiém tra miic d6 tin cdy ctia ching;

Xay dung khai xt ly thong tin va ra quyét dinh. Day c6
thé xem nhu b6 ndo clia hé thdng diéu khién nay, chiing sé
nhan biét cac théng tin cda tau, cla ngoai canh tac dong
thong qua cac cam bién va dua ra cac quyét dinh dén khoi
diéu khién;

Xay dung thuat toan va kiém ching doé chinh xac
cling nhu dé tin cay ctia hé thong xur ly ra quyét dinh;

Xay dung hé théng diéu khién trén cc s& tham s6 mo
hinh déng luc hoc cta tau chu dé diéu khién tau theo cac
Iénh diéu khién dua ra ti khéi x ly quyét dinh.

4, KET LUAN
Trong nghién ctu nay, nhom tac gia da dé xuat mot
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dinh hudng ti€p can ca ban cho viéc xay dung hé théng
tu déng diéu khién tau thiy bam theo quy dao dudng di
cho trudc. Dinh hudng nay chi ra khung co s& bao gom:
Nhan dién cac yéu ciu co ban déi vai hé théng diéu khién,
cdu tric hé thdng dé xuat va thuat toan diéu khién. Dua
trén khung co s& dé xuat clia hudng tiép can, c6 thé dinh
hudng cho céc nghién ctu ti€p theo nham xay dung chi
ti€t cac thanh phan cau thanh bén trong hé théng diéu
khién tau bam quy dao. Ngoai ra, cac dinh hudng nghién
cliu va phat trién trong thai gian téi cling dugc chira trong
nghién ctu nay.

Tai liéu tham khao

[1]. TS. Nguyén Van Sudng (2021), Tu déng diéu khién
tau thay, NXB. Hang hai.

[2]. T.. Fossen (2011), Handbook of Marine Craft
Hydrodynamics and Motion Control, John Wiley & Sons Ltd.

@ R\
Ngay nhan bai: 11/3/2024
Ngay nhan bai sita: 21/3/2024
Ngay chap nhan dang: 25/4/2024




ss72024 45 KHOA HOC CONG NGHE

N

Phan tich mién xac dinh hé s bao vé ké&nh théng tin
clia hé thong vi sai hang hai DGPS
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TOM TAT: Hé théng vi sai hang hai DGPS véi muc
dich nang cao dé chinh xac va do tin cay trong
Iinh vuc an toan hang hai, gém ba khau co ban:
Khau vé tinh, khau mat dat va khau s dung. Trong
qud trinh hoat déng, kénh théng tin tfrong hé théng
DGPS luén bi tdc déng cla cac yéu t6 ngoai canh,
nhu: Nhiéu vé tuyén, tAng dién ly, diéu kién thoi tiét,
da anh hudng truc tiép dén qua trinh thu tin hiéu
va nhan tin hiéu, tic 13 3nh hudng dén chat luong
truyén tin hiéu cda hé théng DGPS. Chat luong
fruyén tin hiéu trong kénh théng fin cla hé théng
DGPS, dugc déc trung bdi hé sé bao vé kénh théng
tin. Bai bao phan tich ciu trdc, nguyén ly hoat déng
va xac dinh mién hé sé bao vé kénh théng tin cla
hé théng vi sai hang hai DGPS.

TU KHOA: Kénh thong tin, hé sé bao vé kénh théng
tin, hé théng vé tinh, hé théng vi sai hang hai.

ABSTRACT: To improve accuracy and reliability in
maritime safety, the Differential Global Positioning
System (DGPS) includes three basic stages:
satellite, ground and usage. During operation, the
information channel in the DGPS is always affected
by external factors, such as radio interference,
ionosphere and weather conditions, which directly
affect the signal reception process and the
signal transmission quality. The quality of signal
transmission in the information channel of the
DGPS is characterized by the information channel
protection coefficient. This article analyzes the
structure, operating principles and determines the
information channel protection coefficient of the
DGPS in maritime.

KEYWORDS: Information channel, information
channel protection coefficient, satellite system,
Differential Global Positioning System (DGPS).

1. CAU TRUC VA NGUYEN LY HOAT DONG CUA HE
THONG VI SAI HANG HAI DGPS

Hé thong DGPS tam dich la hé théng dinh vi toan cau
vi sai, hay goi la hé théng vi sai GPS, dugc st dung cho
nhiéu muc dich khac, nhu: Hang hai, hang khéng, trac dia
va ban do, diéu tra dat dai, di chuyén trén mat dat, quan
doi, an ninh, linh vyc théng tin, hai duong hoc..., véi muc
dich phuc vu trong linh vuc hang hai, dugc goi la hé théng
vi sai hang hai DGPS.

Hé théng vi sai hang hai DGPS dugc thiét lap nham
nang cao d6 chinh xac ctia hé théng dinh vi vé tinh toan
cau GPS, bang cach st dung thém mét mang ludi cac tram
mat dat c6 dinh dé phat tin hiéu, vdi vi tri da biét chinh xac.
Hién nay, v6i muc dich si dung trong hang hai, hau hét
cac nudc c6 bién déu cb tir mot dén nhiéu tram hé théng
DGPS. Tinh dén thang 6/2024, khoang 550 tram hé théng
vi sai DGPS trén thé gigi dugc thiét lap, xay dung va dang
hoat déng 6n dinh phuc vu linh vuc an toan hang hai. Tai
Viét Nam, c6 6 tram DGPS dat tai thanh phé va cac tinh,
nhu: TP. Hai Phong (quan D6 Son), Viing Tau, Ha Giang, Cao
Bang, Lai Chau, Quang Nam.

* Cdu trac cta hé théng vi sai DGPS:

Hé thong vi sai DGPS, mé ta theo Hinh 1.1, gém 3
thanh phan co ban sau:

- Khau vé tinh: Hé théng vé tinh dinh vi toan cau GPS;

- Khau mat dat: Tram DGPS mat dat (hay con goi la
tram tham chiéu), cling cé thé la mét mang lugi gém mét
s6 tram mat dat, bao gém trung tam diéu khién DGPS;

- Khau st dung: Méy thu DGPS trén tau bién.

GPS

Sira 18 "
A au bién
Tram truyén
dir liéu

Hinh 1.1: So dé céu tric va nguyén ly hoat déng cta hé théng vi sai
hang hai DGPS
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- D6i véi khau vé tinh: Truyén tin hiéu dugc truyén ti
cac vé tinh cia hé thong GPS (do Hoa Ky xay dung va quan
ly), trén dai tan L1, véi tan sé f = 1.575,42 MHz. Tin hiéu
luén dam bao tang kha nang kiém soat nguyén ven, kha
nang thong sudt, nang cao dé chinh xac va tin cay clia viéc
xac dinh vi tri tau bién. Tin hiéu GPS dugc phat truc tiép tu
cac vé tinh dinh vi toan cau GPS c6 dé sai sé trong pham vi
tiéu chuan la 15 m, & ngoai bién va dai ducng c6 thé sai s
I6n hon nhiéu lan.

Doéng thai, thuc hién thu tin hiéu va phat lai dir liéu
thong tin dugc thanh 1ap tir cac tram mat dat, gém: Tinh
trang quy dao clia vé tinh, vector stra 16i d6i vé6i di liéu lich
thién van, thang do thai gian, tham s6 nhiéu ion...

- D6i véi khau mat dat:

G6m mot tram hoac mét mang ludi gém nhiéu tram
DGPS, véi tén goi chung la tram DGPS mat dat hodc tuy
muc dich, quy mo, chic nang hay nhiém vu ma c6 cac tén
goi khac nhu: Trung tam diéu khién, tram diéu khién, tram
kiém tra, tram theo doi, tram lién két, tram truyén phat d
liéu & mat dat... Mang luéi cac tram DGPS mat dat dugc
két nGi thong nhat, théng qua cac dudng truyén va dudng
xU ly dir liéu tuong Ung.

Tram DGPS mat dat c6 dat may thu GPS chat lugng cao,
xac dinh vi tri theo hé théng vé tinh dinh vi toan cau GPS,
déng thai tinh toan so sanh vdi vi tri da biét chinh xac dé
xac dinh s6 hiéu chinh khodng céch gid hoac s6 hiéu chinh
toa d6. Ang-ten tai tram DGPS c6 chiic ndng thu tin hiéu
GPS dé dinh vi va phat lugng hiéu chinh da xac dinh dugc
t&i may thu GPS di déng trén tau bién, déng thai thuc hién
kiém tra, theo déi tinh trang va thu thap théng tin trong
khu vuc hang hai, xt ly di liéu ti cac tram khac chuyén téi,
hoac lién két va truyén dit liéu sau khi da hiéu chinh tur cac
tram khac trong hé théng DGPS theo yéu cau. Nhu vay, tin
hiéu vé tuyén dugc phat tir cac tram DGPS sau khi nhan tin
hiéu ti GPS, thuc hién sita 16i va hiéu chinh dé cho tin hiéu
chinh xac hon, véi d6 chinh xac dudi 5 m.

Hé théng DGPS hoat dong & dai tan s6 f = 285,5 kHz
- 325 kHz. Tam xa hoat déng cta hé théng vi sai DGPS
khoang 250 NM (gan 500 km), d6 chinh xac sé giam dan
phu thudc vao khoang cach téi tram DGPS. Hé thng DGPS
trong dai tan trén dé phuc vu hiéu qua khi tau bién hoat
dong trong vung néi thay, khu vuc ven bg, khu vuc hang
hai khé khan, khu vuc khai khoang, kiém soat hoat déng
hang hai trong viing yéu cau...

Khau st dung: May thu DGPS dat trén tau bién, may thu
nay phai tuong thich vai hé théng vi phan dugc st dung.

M6t s6 chic nang ¢ ban cha hé théng DGPS: Thu
thap day du, chinh xac cac dit liéu vé tinh trang ctia khu
vuc hang hai, xac dinh lugng liéu chinh tang dién ly, xac
dinh tham s6 quy dao ctia vé tinh GPS, xac dinh lugng hiéu
chinh quy dao vé tinh GPS, xac dinh lugng hiéu thai gian
vé tinh hay sai s6 thang thoi gian, ddm bao tinh nguyén
ven, d6 chinh xac, tinh doc 1ap cac di liéu chiic nang 6 dau
ra, ddm bao hiéu chinh théng tin, dé cho phép tang dé tin
cdy va do chinh xac cho khau st dung, ddm bao kha ndng
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lam viéc lién tuc va chic nang tiéu chuan riéng. ..

* Nguyén ly hoat déng ctia hé théng DGPS:

Hé théng vi sai hang hai DGPS c6 nhiéu phuong phap
khac nhau dé hiéu chinh sai s6, nhdm muc dich nang cao
do chinh xac, cai thién doé tin cay trong viéc xac dinh vi tri
tau bién. Tuy muc dich st dung va hiéu qua kinh té ma xay
dung va ap dung phuong phéap phu hgp, véi muc dich an
toan hang hai, c6 hai phuong phép co ban sau:

- Hiéu chinh khodng cach gia:

M4y thu clia tram tham khdo do khodng cach gia tsi
tat ca cac vé tinh quan sat dugc va xac dinh sai léch gila
khoang céch tinh toan va khoang cach do dac. S6 hiéu
chinh ctia tiing vé tinh dugc phat téi dén ngudi sir dung.

Khodng cach gid téi vé tinh thay d6i tiing gidy nén ban
than s6 hiéu chinh khoang cach gia ciing can dugc hiéu
chinh. May thu GPS nhan lugng hiéu chinh loai bo sai s6
tin hiéu vé tinh, hiéu chinh khodng cach gia dé nang cao
do chinh xac cla vi tri xac dinh. Phuong phap hiéu chinh
khodng cach gid |a tiéu chuén ca cac tram vi sai DGPS.

Uu diém 1a tram DGPS phat s hiéu chinh cho tat c3
cac vé tinh quan sat dugc cho phép ngudi st dung lua
chon dugc chom vé tinh thich hop. Nguoi st dung tuy y
Iua chon may thu khéc nhau va c6 thé loai bd vé tinh c6 s6
hiéu chinh qua I6n.

Nhugc diém la phai tang s6 lugng phan mém trong
mady thu dé tinh toan nén gia thanh tang.

- Hiéu chinh vi tri xac dinh:

Tram tham khao tinh toan sai s6 clia vi tri that va vi tri
xac dinh bang hé théng GPS. Lugng hiéu chinh nay duoc
phat t&i khau st dung.

Uu diém clia phuang phap la may thu nhan dugc hiéu
chinh toa dé vi tri nén viéc tinh toan nang cao dé chinh xac
cua vi tri xac dinh don gian.

Nhuagc diém la tram vi sai DGPS phai tinh toan sai s6
vi tri xac dinh véi cdc chom vé tinh khac nhau va phat t&i
ngudi st dung. May thu cia ngudi st dung phai tinh todn
vGi chom vé tinh tuong Ung vai tram vi sai DGPS.

* D6 chinh xdc cia hé théng vi sai DGPS:

Tram vi sai DGPS xac dinh lugng hiéu chinh tucng ting
V@i vi tri va thai gian cGa nd. May thu DGPS trén tau bién
c6 thé nhan dugc théng tin 6 lugng hiéu chinh dé dinh vi.
Tuy nhién, vi tri tau bién cach xa tram DGPS sé& mac phai sai
s6 lich vé tinh, d6 tré dién ly, khiic xa... D6 chinh xac ctia hé
théng DGPS giam khi khoang cach t6i tram tang lén.

Hé théng vi sai DGPS clia cac nudc khac nhau co do
chinh xac khac nhau. Trung binh d6 chinh xac dinh vi ctia
hé théng vi sai DGPS & trang thai tinh dudi 5 m véi xac suat
P =95%. Hé théng vi sai DGPS clia Hoa Ky du tinh sai s6 dinh
vi khoang 2,5 m véi xac suat P = 95%, hé thong DGLONASS
clia Lién bang Nga du tinh sai s6 dinh vi khoang 2,0 m vGi
xac sudt P = 95%.

2. MIEN HE SO BAO VE KENH THONG TIN CUA HE
THONG VI SAI HANG HAI DGPS
Hé s6 bao vé kénh théng tin (ky hiéu h_ ), dac trung
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cho chét lugng truyén tin hiéu thong tin trong cac kénh
théng tin ctia hé théng DGPS, khi ¢6 anh hudng cltia yéu
té ngoai canh, dac biét l1a anh huéng ctia nhiéu vo tuyén.
Hé s6 nay khong chi dac trung chat luong bao vé kénh
théng tin, cau tric té hgp cda hé théng ma con dac trung
cho d6 tin cé‘;?‘ché't lugng hoat déng an toan trong kénh
théng tin ctia hé théng va dugc tinh theo cong thic:
] (1)

Trong dé: - Dién tich vung 16i tin hiéu (vung chét tin
hiéu, su ¢é tin hiéu, viing cdm tin hiéu...), trong trudng hap
anh hudng cta nhiéu dén kénh thong tin;

Simax = 441 dvdt (don vi dién tich), gia tri vang 16i tin
hiéu I6n nhat.

TU cdng thic (1) phan tich va nhan xét rang:

- Né&u anh hudng ctia yéu t6 ngoai canh, dac biét la nhiéu
VO tuyén S, = Simax, khi d6, hé s6 bao vé kénh thong tinlah,,
=0, cac kénh thong tin bi té liét, khdng hoat dong, hé théng
DGPS khong hoat dong & khau vé tinh, tuc la khau ngudi sur
dung khéng nhan dugc bat ky tin hiéu tur vé tinh. Trudng hop
nay mang tinh ly thuyét, thuc t€ khong xay ra. Theo nguyén
ly cdu 15,ic, nguyén ly xay dung va hoat dong ctia hé théng
dinh vi toan cau GPS, ngudi st dung & bat ky vi tri nao trén
trai dat, cing mét lic déu nhan dugc dong thai tin hiéu ti téi
thiéu hai vé tinh GPS dé xac dinh vi tri.

-Trudng khong hgp anh hudng clia yéu té ngoai canh,
nhung =0, khi d6 hé s6 bao vé kénh thong tin dat gia tri
I6n nhat, h =1, day cing la trudng hgp ly tudng va mang
tinh ly thuyét, thuc té kénh thong tin trong hé théng DGPS
luébn bi anh huéng cta yéu t6 ngoai canh, nhu: Nhiéu
trang, nhiéu dai hep, nhiéu dai réng, nhiéu phan xa, nhiéu
da duong truyén, tang dién ly, diéu kién thoi tiét, mua, &
muic d6 khac nhau, do d6 cling anh huéng dén chét luong
truyén tin hiéu.

Nhu vay, mién gia tri hé s6 bao vé kénh thong tinh, |
theo ly thuyét bién thién:

0<hp<1 ()

11Q

i —=—Q2 —+—Q3 —*—Q4

04 0.5 o6 0.7 0.8 0.9 1.0

Hinh 2.1: Dé thi méi quan hé hiéu qua hoat déng va hé sé bao vé
kénh théng tin
Chéng han, trong nghién ctu ctia nhom tac gia [3] da
gia dinh tinh todn mé phdong hé sé bao vé kénh thong tin
clia hé théng dinh vi toan cau GPS va coi chinh hé s6 kénh

bdo vé thong tin la mét tiéu chi danh gia hiéu qua hoat
doéng cta hé thong dinh vi toan cau GPS (ky hiéu Q), mo ta
theo Hinh 2.1.Tuy nhién, viéc gia dinh tinh toan mo phong
hé s6 kénh bao vé théng tin clia hé théng GPS chua thé
hién ré co sé ly luan, dac biét khi anh hudng déng thai cta
cac yéu t6 ngoai canh, do do6 sé han ché do tin cay clia két
qua tinh toan.

3. KET LUAN

Bai bédo tap trung phan tich cdu trdc va nguyén ly hoat
doéng cla hé théng DGPS, dong thai phan tich chat luong
truyén tin hiéu trong kénh thong tin théng qua mién hé sé
kénh théng tin bao vé trong kénh théng tin clia hé théng vi
sai hang hai DGPS, dugc mo ta theo mién xac dinh (2). Trén
cd s& hé s6 kénh théng tin bao vé nay, trong cac nghién
cUu tiép theo tac gia thuc hién lua chon, tinh todn cac tiéu
chi ky thuat an toan hang hai va hiéu qua hoat déng téi uu
cackénh théng tin ctia hé thong DGPS, gép phan nang cao
dé chinh xac an toan hang hai, dap (ing cac yéu cau muc
dé an toan hang hai ctia T6 chic Hang hai Thé gigi (IMO).

Tai liéu tham khao

[11. TS. TTr. Pham Ky Quang, ThS. TTr. Nguyén Thai
Duong, TS. TTr. Nguyén Phung Hung (2012), Gido trinh bja
vdn Hang hdi, tap 1, 2, 3, NXB. Khoa hoc va Ky thuat; NXB.
GTVT, Ha Néi.

[2]. PGS. TS. Pham Ky Quang (chu bién), PGS. TS. Dinh
Xuan Manh (2014), Ly thuyét dé tin cdy hang hai, NXB. Hang
hai, Hai Phong.

[3]. Pham Ky Quang, Nguyén Xuan Phuong (2016), Xdy
dung mé hinh todn ddnh gid hiéu qua lam viéc téi uu trong
cdc kénh théng tin cda hé théng dinh vi vé tinh toan cdu GPS,
Tap chi GTVT.

[4]. Pham Ky Quang (6/2009), Anh hudéng hé sé kénh
théng tin bdo vé dién tirtrudng trong hé théng vi sai hang hai
khu vuc réng déi véi hiéu qua cta hé théng tu déng chuyén
doéng tau thay, Tap chi Khoa hoc - Cong nghé Hang hai,
no.18, tr.27-32.

[5]. ®am Kun KyaHr (2010), MccnedosaHue enuaHuA
371eKMpoMazHUMHOU 3aWUWEHHOCMU UHGHOPMAYUOHHbIX
KAaHano8 WupoKO30HHbIX OUughepeHyuanbHsix hoocucmem
HA MOYHOCMb MOHUMOPUH2A U ynpassieHuUs 0suxxeHuem
cy0os, CaHkT-TeTepbyprckuin rocyfapcTBeHHbIN
YH/BEPCUTET BOAHbIX KOMMYHUKaLu, €.169.

[6]. IO.I. BuwHesBckun., A.A. Cuxape (2006),
lMons nopaxeHus CcueHAsno8 U 371eKMPOMA2HUMHASA
3aWUWEHHOCMb UHMOPMAYUOHHbIX KaHanoe 8 ACYAC, M.:
CM6 “CypocTpoeHne”, 356¢.

a R
Ngay nhan bai: 11/3/2024
Ngay nhan bai siia: 21/3/2024
Ngay chap nhan dang: 25/4/2024

101



KHOA HOC CONG NGHE -=2:...0.,

Tinh toan thiét k& va kiém bén chi ti€t ddm chinh
cong truc day tay tai trong mot tan
bang phuong phap phan td hitu han
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Trudng Pai hoc Kinh té Ky thudt Cong nghiép
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TOM TAT: Ngay nay, cac phdn mém hé tro thiét
ké 2D va 3D ngay cang phat trién. Viéc Ung dung
cac phan mém phan héi truc tiép cho viéc thiét ké
nham t6i uu hda qua trinh thiét ké |a diéu can thiét
dé tranh duoc viéc t8n thoi gian thiét k&, ché tha.
Viéc tinh toan, thiét k& chi tiét ddm chinh cdéng truc
déy tai frong mét tan duoc thuc hién theo phuong
phap tinh todn phan tich. Phdn mém NX hé tro
mo hinh hoéa chi tiét dudi dang 3D va phan mém
Autocad hé trg ban thiét ké dudi dang 2D. Qua
trinh md phoéng thuc hién théng qua thiét ké chi
tiét ddm chinh va dua cac thdng sé dau vao nhu 1ai
frong va vat liéu vao phan mém Abaqus. Két qua
tinh toan bao gdm Ung suat, chuyén vi va cac théng
s& khac duoc so sanh vdi gidi han bén dé dam bao
tinh an foan va hiéu suat cla chi tiét dam chinh.
Né&u chi tiét khéng da bén hodc thia bén ta cé thé
18i uu hoa lai qua trinh thiét ké ma khéng qua giai
doan ché thd. Nghién clu nay cung cap co s& cho
viéc ché tao va kiém tra bén cla chi tiét may trong
cac Ung dung thuc té va hiu ich cho nganh céng
nghiép san xuat va ky thuat.

TU KHOA: Kiém bén, phuong phap phan t hau
han, cdng truc, Ung suat, chuyén vi.

ABSTRACT: Nowadays, software supporting 2D
and 3D design is increasingly developing. Applying
direct feedback software for design to optimize the
design process is essential to avoid wasting fime
on design and testing. The calculation and detailed
design of the main beam of the portal crane with
a load of one fon are carried out according fo the
analytical calculation method. NX software supports
detailed modeling in 3D and Autocad software
supports 2D designs. The simulation process is
performed through detailed design of the main
beam and inputting input parameters such as loads
and materials info Abaqus software. Calculation
results including stress, displacement and other
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parameters are compared with the durability limit
to ensure the safety and performance of the main
beam deftail. If the part is not strong enough or is
too strong, we can re-optimize the design process
without going through the trial phase. This research
provides a basis for the fabrication and durability
testing of machine parts in practical applications
and is useful for the manufacturing and engineering
industries.

KEYWORDS: Durability testing,
method, gantry, stress, displacement.

finite element

1. DAT VAN DE

C6ng truc 1a mot loai thiét bi nang ha ndm trong danh
muc may nang va may chuyén lién tuc. C6 rat nhiéu céc loai
thiét bi nang ha khac nhau dua theo cau tao, kha nang lam
viéc, hé théng dan déng... ma cé cac tén goi khac nhau
nhu cu truc, can truc, cdng truc... Cng truc la mét dang
bién thé clia cau truc, thiét bi nang ha va di chuyén hang
héa, thiét bi hang nang trong nha xudng, bén cang hoac
khu vuc ngoai trai... trén nén bé téng. Céng truc c6 hinh
dang giéng cng chao véi 2 chan ding va dam ngang, c6
kha nang lam viéc linh hoat trong cac dudng ray di chuyén
va cac khdu dé theo yéu cau va c6 kha nang lam viéc trong
méi trudng 6 tai trong, ndng nhoc, kich thudc céng I6n,
cong kénh, ddc biét la trong cac cong trinh xay dung, nha
may sat thép, bé tong... Cau tao cla céng truc bao gom:
Dam chinh cta c8ng truc day tay sé dugc lam tu thép
hinh hodc ti thép t8 hop tao hinh chir I, hai dau cla
dam chinh cé ban ma, dugc khoan 16 bu-l6ng & bén géc.
Chan c8ng truc cling dugc lam tur thép hinh hodc C gap,
mat cét sau khi tao hinh dang hép. Dugi chan céng truc
|a dam bién ciing c6 ciu tao va mat cat nhu chan céng
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truc hodc tuang duang tuy vao tai trong cla cng truc
day tay. Dudi dam bién cla céng truc la cac banh xe chiu
tai, xoay 360 d9, c6 khoa.

Khi lam viéc, dam chinh chiu luc uén do tai nang tai
vi tri gitta dam. Luc nay tac déng 1én dam chinh lam dam
chinh chiu mé-men uén. Ngoai ra, chan c¢éng truc chiu luc
nén hudng tam. Vi vay, trong qua trinh thiét ké can tinh
toan Ung suat va bién dang cda dam chinh dé dam bao
diéu kién bén réi mai tién dén qua trinh ché tao.

Abaqus v6i bd suu tap phong pht clia cac phan tlr, dac
biét dugc thiét ké dé linh hoat m6 phéng moi loai cau tric
trong nganh Ca khi. Khad nang nay khong chi gitup ngudai
ding mé phdng cac thiét ké phuic tap ma con cho phép
phan tich cac tinh chat vat liéu da dang nhu kim loai, bé
téng c6t thép va vat liéu cao phan ti hay phuc hop.

Ngoai viéc sir dung cho muc dich phan tich két cau,
Abaqus con dugc ap dung rong réi trong nhiéu linh vuc
khac nhu truyén nhiét, dién t co hoc va phan tich am
thanh. Su da dang trong viéc ting dung ctia n6 giup ngudi
duing khai thac t6i da tiém nang ctia phan mém.

Déng chu y, Abaqus khéng chi la mét phan mém mé
phong ma con la moét cong cu thuong mai chat lugng cao,
déng thai lai rat dé st dung. V6i hai khoi phan tich chinh
la Abaqus/Standard va Abaqus/Explicit, ngudi dung cé thé
chon lua phuong phéap phan tich phti hgp vé6i nhu cau cu
thé. Tém lai, vdi cac tinh ndng manh mé va dé st dung,
Abaqus la mét cong cu dang tin cay cho moi ngudi dung
mudn thuc hién cac phan tich két cau chinh xac va hiéu qua.

2.TiNH TOAN THIET KE CONG TRUC

Dam chinh cé kich thudc nhu hinh vé. Tai trong 1 tan
dugc dat vao vi tri chinh gilta ctia dam. hai bén la hai dau
goi tua A va B. Khoang cach gitra hai goi tua la 2,2 m.

- P =10 KN
lQ-1T YA YB

k

[ / 5KN

1 tim [T

5KN

[T

‘ Mx

5,5KN

Hinh 2.1: Hinh vé va biéu dé mé-men ctia ddm chinh
Phuang trinh can bang:

Y MA=0=>22Ys-1,1 Q=0 (KN)
YFy=0=>YA-Q+Yp=0 (KN)

2.1.Tinh chiéucaoh_,
Theo s6 tay Thuc hanh tinh toan két ciu thép ta co:
Trong do:
1 F I 1
hmin—g.g‘ [Z] S
E - M6-dun dan héi ctia thép: E=210 Gpa =2,1x10*KN/cm?;
F - Ung suat bén uén cho phép 400 - 510 Mpa. Chon
F=400 Mpa= 40 KN/cm?;
| - Chiéu dai ctiadam | =220 cm;
¥, = 1,2 (Hé s6 vuat tai trung binh cla thép).

[%] = 4—(1)0 (B6 véng tuang déi cho phép ctia dam).

=Chon h=25cm
9.8

1o = ]

23.0 24.025.0

12.5

Hinh 2.2: M3t cdt dam chinh dang thép hinh I sau khi d3 tinh todn

2.2, Xac dinh déc trung hinh hoc cta tiét dién dam.

- Ung suat phap 16n nhat:

Mimayx KN
Omax = Wy (@)

- Ung suét tiép 16n nhat:
Q- Sx (SN
Iy. ty “cm2

Vi dam la vat liéu déo nén theo thuyét bén ling suat
ti€p cuc dai, véi hé s6 an toan la 1,3.

(o]
O3 = v Ghax + 4Thax < ﬁ

=1,92 (Kn/cm?) < [30,7] (Kn/cm?)

Tmax =

=>Thoéa man diéu kién bén
-Tinh chuyén vi ctla dam:
boan AC:

P.b 12—b2 3

N=TEL 6 6

Doan BC:

P.b 7, —a)? 12— b2 73
(2 )l+ 227—2

V2ZTE LY eb 6 6

Vi C & gilta dam nén do véng I6n nhat xay ra tai diém C:
Chuyén vi I6n nhat xay ra tai vi tri gitta dam vdi gia tri
0,025 mm.

3. XAY DUNG CAC MO HINH MO PHONG VA KIEM BEN

3.1. M6 hinh héa chi tié€t dam chinh

Viéc m6 hinh hoa cling c6 thé thuc hién bang cac phan
mém khac nhau nhu Inventor, Catia, SolidWork... Trong
nghién ctu nay st dung phan mém NX dé ti€n hanh mé
hinh hoa chi tiét dam chinh. Hinh 3.1 dudi day thé hién viéc
mo hinh hda chi ti€t dam chinh dudi dang 3D.

Hinh 3.1: Céng truc day tay ti trong 1 tan
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3.2. Chia luéi

C6 hai cach co ban dé chia lugi bao gom lugi hinh lap
phuong va lugi ti dién. Béi véi cac chi tiét c6 hinh dang
thiét k& 3D phuic tap, nhiéu gan gg, géc bo, thanh vach,
ta nén chon phuong phap chia luéi ti dién dé dat két qua
chinh xac hon. Mé phdng st dung ludgi ti dién dé don gian
héa mé hinh va diéu chinh cac dac diém trong ludi. Chi tiét
mo6 phoéng dugc chia thanh 12.425 phan t td dién nhu thé
hién trong Hinh 3.2 dugi day.

Hinh 3.2: Chia Iuéi khung cong truc bang phdn mém Abaqus

3.3.Tinh chat vat liéu

Vat liéu thép carbon SS400 dugc st dung cho viéc tinh
toan thiét ké va ché tao céng truc ddy tay. Vé thanh phan
hoa hoc ctia thép SS400 dugc cho trong bang dudi day:

Bang 3.1. Thanh phan héa hoc cda thép carbon SS400

C (%) Si (%) Mn (%) | Ni (%) | Cr (%) | P (%) S (%)

0,11-0,18 | 0,12-0,17 | 0,4-0,57 | 0,03 0,02 0,02 0,03

Bang 3.2. Tinh chat vt ly cda thép carbon SS400

Tinh chat Thép SS400
Khai lugng riéng [kg/m?] 7850
Mé6-dun dan hoéi [Kg/cm?] 2,1x10°¢
Hé s6 Poisson'’s 03
D6 dan dai khi dut 21%
Ung suét cho phép I&n nhat [KG/mm?] 380-490 Mpa

3.4. Piéu kién bién

Dam céng truc chiu ti trong 1 tan, diém yéu nhat tap
trung vao gitta dam. Do d6, ta dat luc véi tai trong 1 tdn vao
gitia thanh dam. Ngoai ra, chan céng truc trong qua trinh
nang ha sé ding yén nén ta coi nhu vi tri chan céng truc,
tuc la vi tri 4 banh xe sé giGi han sau bac tu do. Ta dat diéu
kién cho bé mat 13p banh xe gidi han 6 bac tu do.

3.5. Cac buéc thuc hién mé phong phan tich

Qua trinh mo phong phan tich dugc tdm gon trong
Hinh 3.3 dudi day. Day la so d6 khéi thé hién quy trinh mé
phong phan tich tir dit liéu dau vao, chay mé phong phan
tich va cho két qua dau ra nhu mong muén ctia chdng ta la
chuyén vi va Ung suét.

Dir liéu dau vao

Mo hinh vat TIIUﬂg tac

lidu _
- Udn Mo hinh héa

6 cting S

, Nén dam chinh
ng suat )
Xoan

nhiét 86

4

Phuong phap phén tit hiu han (FEM)
Mo phong qua trinh chiu tng suat, bién dang

4

Dit liéu ddura

Ung suat-Bién dang (chuyén vi)

Hinh 3.3: So dé khéi dé tinh todn (ng suat - bién dang cdia dam chinh tirmé hinh FEM
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S, Mises
(Avg: 75%)

+1.715e+06
+1.573e+06
+1.430e+06
- +1.287e+06
+1.144e+06
+1.001e+06
+8.578e+05
+7.149e+05
+5.720e+05
+4.290e+05
+2.861e+05
+1.432e+05
- +2.366e+02

Hinh 4.1: Phan b6 tng suat cda dam chinh céng truc day tay 1 tan

Hinh 4.1 cho thay, trén suét chiéu dai ctia dam chinh,
phan chiu uén 16n nhat 1a vung c6 mau do, véi gia tri lén
t6i 1.715x10° Pa. cac vi tri it chiu Gng suat nhu vi tri hai dau
cta thanh dam chinh chiu Ging suat co gia tri 2.366x102 Pa.
Nhu vay, nhin téng thé vao phan mé phéng ng suat ta c6
thé thdy dugc rang phan chiu luc 16n nhat la phan & chinh
gitta thanh dam va diéu nay kha phu hgp vai ly thuyét tinh
toan. Tu day, ta c6 thé ti uu hda lai qua trinh thiét ké bang
céch tdng d6 cuing, tdng do6 day hodc thay d6i tinh chat vat
liéu dé dat dugc gia tri tng suat nhu mong dgi.

Tra ting suat cho phép d6i véi vat liéu lam dam chinh la
thép carbon S5400, tng suét cho phép khéng quéa 490x10°
Pa. TU d6 ta c6 thé két luan, dam chinh hoan toan da bén.

U, Magnitude
e +2.176e-02
+1.995e-02
+1.814e-02
+1.632e-02
+1.451e-02
+1.270e-02
+1.088e-02
- +9.068e-03
+7.255e-03
+5.441e-03

+3.627e-03
+1.814e-03

+0.000e+00

Hinh 4.2: Chuyén vj cda dam chinh céng truc day tay 1 tan

Hinh 4.2 cho thdy, phan chuyén vi I6n nhat tai vi tri
chinh gitta dam chinh v&i lugng chuyén vi la 0,021 mm.
Cac vi tri khac chuyén vi it hon, cu thé tai hai dau cua
dam chinh véi lugng chuyén vi rat nhg, gia tri vao khoang
0,0018 mm. c6 mot s6 vi tri khdng bi chuyén vi nhu chan
cla cbng trug, vi tri két ndi véi banh xe.

Tra chuyén vi cho phép vdi vat liéu lam dam chinh la
thép carbon S5400, chuyén vi cho phép khéng qué 0,05
mm. TU d6 ta cé thé két luan, dam chinh hoan toan dat
yéu cau.

5.50 SANH KET QUA VA KET LUAN
Tu quad trinh tinh todn phan tich va mé phdéng phan

tich, ta dua ra dugc biéu d6 dudi day. Biéu doé thé hién su
so sanh két qua vé Ung sudt va chuyén vi clia hai qua trinh
tinh toan phan tich va mo6 phdng phan tich. Qua trinh tinh
toan cho thay rang, iing suat I16n nhat cé gia trila 1,92 Mpa.
Kha phu hgp vai két qua cha qua trinh mé phong phan
tich c6 gid tri l1a 1,71 Mpa. Tuong tu nhu vay, véi lugng
chuyén vi clia qua trinh tinh toan va mé phéng lan lugt la
0,025 mm va 0,021 mm. Sai khac gilra hai qua trinh nay la
rat nho. So sanh dugc biéu thi trong Hinh 5.1.

Qua do ta c6 thé thdy rang, qua trinh tinh todn phan
tich va mé phong phan tich dua ra két qua rat kha quan va
¢6 su tuang déng 16n. Diéu nay thé hién dugc sy uu viét
cla qua trinh mé phong.

Biéu dd so sanh ting suit va chuyén vi cia qua trinh
tinh toan phan tich va mé phong phan tich

0.026 1.95
19

~ 0.025 -
£ 185 &
£ 0024 18 S
Z 0023 175 8
2 7
2 0.022 )
= -

O 0.021 -

1.65
1.6
1.55

1 9

0.02

Két qua qué trinh (inh toan phén tich va mé phong phan tich

m Chuyén vi Ung suat

Hinh 5.1: Biéu dé so sénh tng suét va chuyén vi cda qud trinh tinh
toan va mé phong

C6 thé kiém bén cac chi tiét thuc tién bang phuong
phap phan ti hiu han thong qua phan mém Abaqus véi
do6 chinh xac dang tin cay.

Tuy nhién, két qua van c6 phan sai khac so vdi tinh
toan. Nguyén nhan la do qua trinh chia luéi chua téi uu,
chua thé hién hét thudc tinh cda vat liéu, chua thé hién
dugc bé mat vat lieu da qua nhiét luyén. Ap diéu kién
chung nhat Ia moét thudc tinh vat liéu, déng nhat va déng
huéng. Két qua nghién ctu cé thé duge ap dung dé kiém
bén cac chi tiét trudc khi ché tao thir va san xuat hang loat.
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Nghién c(ru thuat toan va xay dung chuong trinh
dung ban vé 3D chong chéng tau thiy

B KS. NGUYEN VAN QUYET; TS. VU VAN TUYEN"
Trudng Pai hoc Hang hai Viét Nam
Email: “tuyenvv.dt@vimaru.edu.vn

TOM TAT: Bai toan mé hinh héa chinh xac chong
chéng tau thldy trong khéng gian 3 chiéu la mot
yéu ciu khé thuc hién nhung rat thiét thuc hién
nay. Nghién clu nay sé gidi thiéu phuong phap tinh
chuyén toa dé 1t 2D sang 3D va dé xuat thuat toan
xay dung md hinh 3D chong chéng tau thdy cing
nhu chuong trinh xay dung mé hinh nay. M6t chong
chéng kiéu Wageningen B duoc ap dung dé dung
Mo hinh 3D. Mé hinh 3D dung t& phan mém dé
xudt duoc so sanh va danh gia vai két qua thiét ké.
Két qua clia nghién clu nay cé y nghta khoa hoc va
thuc tién 1&n trong linh vuc déng tau.

TU KHOA: Tau thiy, chong chéng, ban v, thuat toan.

ABSTRACT: The accurate modeling of ship
propellers in 3-dimensional space is a difficult but
very practical requirement today. This study will
infroduce the method of calculating coordinate
conversion from 2D to 3D and propose an algorithm
to build a 3D model of ship propellers as well as
a program to build this model. A Wageningen B
type of propeller is applied to build the 3D model.
The 3D model built from the proposed software is
compared and evaluated with the design results.
The results of this study have great scientific and
practical significance in shipbuilding.

KEYWORDS: Ship, propeller, drawings, algorithm.

1.DAT VAN BE

Chong choéng tau thiy 1a mét trong nhiing thiét bi ddy
€6 chiic nang bién ddi nang lugng clia may chinh thanh
luc ddy c6 ich dé ddy tau chuyén doéng vé phia trudc. Vi
vay, chong chong tau thay la b phan c6 anh hudng rat Ion
dén hiéu qua lam viéc cling nhu tinh kinh té€ cla tau. Viéc
ché tao ra mot chong chéng tau thdy mang lai hiéu qua
t6i uu vé hiéu suat khai thac tau phu thudc vao rat nhiéu
yéu t6 tur khau thiét ké, ché tao, thiét bi sit dung va ngudi
thuc hién [1].

Viéc xay dung dugc ban vé 3D chong chéng tau thiy ¢
vai trd va y nghia In. Ban vé 3D chong chéng sé la di liéu
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dau vao cho cac mé phoéng s6 hoc va phan tich thay déng
luc hoc bang phuong phap CFD, dung ché tao mé hinh dé
thr nghiém trong bé thd, dung gia cong ché tao chong
chéng bang cdng nghé in 3D hay cat chinh xac CNC...

Viéc nghién cttu mé hinh héa chong chéng 3D 6 trong
nudc con han ché, tac gia Tran Gia Thai [2] da nghién ctu
cong trinh ty déng hda vé va xay dung moé hinh chong
chéng tau thay ti cac théng s6 thiét ké nhung khi chuyén
dir liéu sang phan mém Mastercam dé vé bé mat cac canh
chong chong can dung lénh Lofted surfaces va dung céng
cu Shaded dé t6 bong bé mat canh. Nhiing thao tac nay
dugc thuc hién thd cdng nén mat nhiéu thai gian va c6 sai
s6 khi tao bé mat chong chong.

Nam 2008, tac gia Reza Shamsi [3] da cong bé moét s6
két qua nghién ctiu vé xay dung ban vé chong chéng tau
thay. Cu thé, nghién ctu nay da thuc hién viéc chuyén déi
ban vé 2D thanh 3D va ngugc lai ctia chong chéng nhung
van dam bao cac thong s6 dac trung hinh hoc cdia chong
chéng; chuyén ddi dit liéu sang phan mém AutoCAD dé
m& hinh chong chéng.

M6t s6 phan mém ap dung trong viéc tinh toan, thiét
ké va dung ban vé chong chong tau thdy nhu PropExpert,
PropCad, OpenProp... Tuy nhién, day déu la nhiing phan
mém do cac hang 16n trén thé gidi phat trién va thuong
mai hoa nén viéc khai thac va st dung sé kha han ché. Do
do, viéc phat trién mot cong cu dé mé hinh héda chong
chéng tng dung vao viéc dung mé hinh 3D d@é tinh toan,
phan tich déng luc hoc; in moé hinh 3D chong chéng; gia
cdng chong chéng bang may cat chinh xac CNC; ting dung
trong kiém tra, thit nghiém chong chéng; ting dung trong
stta chlta chong chong... la rat can thiét trong linh vuc
déng tau cha Viét Nam.

2.BAN VE CHONG CHONG TAU THUY

2.1. Yéu cau cta ban vé chong chéng tau thay

Ban vé chong chéng phai dugc trinh bay theo tiéu
chudn ban vé ky thudt va yéu ciu cla Quy pham hién
hanh, ciing nhu thé hién dugc day da cac yéu té ky thuat
trén do [1].

- Cac hinh chiéu ctia canh chong chéng, bao gém hinh
chiéu duéi thang, hinh chiéu phap va hinh chiéu canh cuta
canh va cd chong chéng.

-Trong hinh bao dubi phdng phai thé hién dugc dusng
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chiéu day I6n nhat ctia chong chdéng, cac kich thudc (toa
d0) tat ca profin canh & cac ban kinh tuong déi tir 0,2R dén
R (R - Ban kinh chong chéng).

- Hinh vé tam gidc khuén mau dung dé lam khuén duc
chong chéng va cac duéng khi kiém tra mép canh.

Ngoai ra, trong ban vé chong chong can phai ghi day
d0 thong tin nhu dudng kinh chong choéng - D, budc xoan
-H, tis6 H/D, s6é mdtdia® =S /ShodacA/A,...

2.2. Phuong phap xay dung ban vé chong chéng

Cac hinh chiéu canh va ct chong chéng dugc dung
bang phuong phap khai trién elip theo trinh tu sau [1]:

- Buéc 1: Vé cdnh dudi thdng: Sau khi biét chiéu rong va
toa do clia canh & tat ca cac ban kinh, ta vé dugc hinh dang
cta canh dubi thdng. Hinh chiéu dudi thang biéu dién tiét
dién mat cat ngang canh tai tiing ban kinh tuong déi.

- Budc 2: Vé hinh chiéu phdp: Pudng bao hinh dang ctia
canh trong hinh chiéu tiéu chuan c6 dugc bang phucng
phap khai trién elip (Hinh 2.1). Hinh chiéu phap biéu dién
dudng bao chiéu thang cla canh trén mat phing vuéng
g6c véi truc quay.

Hinh 2.1: V& hinh chiéu chong chéng

- Budc 3: Vé hinh chiéu canh: Hinh chiéu canh biéu dién
d6 day cla canh & tiing ban kinh, r, trén mat phdng nam
doc theo truc quay.

2.3. M6 hinh toan hoc dé dung ban vé chong chéng 3D

Canh chong chong dugc ciu tao ti cac tiét dién 2D
trén ca s& bé mat xodn &c. Bé mat thu dugc ti tap hgp cac
dudng vira quay quanh mét truc (thudng la truc z) va déng
thai di chuyén doc theo truc nay (Hinh 2.2).

Hinh 2.2: Cach xac dinh toa dd khéng gian mét diém trén canh
chong chéng

Xét trong hé truc toa do Oxyz, st dung hinh tru ban
kinh r dong truc véi truc quay x cat qua moét canh cla
chong chéng, ta thu dugc giao tuyén la doan xoan 6c AB
vagoi A, la hinh chiéu cla diém A trén mat phéng xOy nhu
trong Hinh 2.2.

Tu Hinh 2.2 ta thdy, tam gidc ABA la tam giac dong
dang véi tam giac budc cta chong chéng va ¢ chinh la
goc nghiéng canh chong chdéng tai ban kinh r. Nhu vay, xét
tam giac ABA, ta c6: AA =z, =ABsing.

Goi y la goc gira doan thang OA, véi truc Oy. Sir dung
phép chiéu A, 1én Ox, Oy va cong thic lugng giac, ta thu
dugc toa dé ctia diém A trén mat canh theo céng thuc
téng quat [2]:

x,=rsiny

¥, =rcosy
Z“;ABSiIIW (1)

3. XAY DUNG THUAT TOAN VA CHUONG TRINH VE
CHONG CHONG 3D

3.1. Tinh chuyén toa dé chong chéng tif ban vé 2D
sang ban vé 3D

DPé xac dinh hinh dang 3D clia mat cit canh chong
chéng, diém tham chiéu dugc xem xét 1a diém tam cla
profin. Toa d6 cda diém nay d6i v6i canh clia chong chéng
quay bén phdi dugc xac dinh nhu sau [4]:

X, ==rsin(y—g,) (2)
Ve =Fcos(y —9,)
2., =—(m+ ABsing)

Coi diém tam cda profin 1a géc cla hé toa dod cuc b,
toa dé cla diém P (xp, Yy zp) tuy y dugc xac dinh theo dang
sau [4]:

. 180[(0.5¢ — x,)cos g, ~ ysing,
X" ==rsmg-——"""—
\

r

180[(0.5¢ — x,)cosp, — ysing, ] (3)

Y, = /'cos(r/; =
r

z,=—(m+rtang,)+(0.5c—x,)cosg, + ycosgp,

3.2, Thuat toan xay dung ban vé 3D chong chdng

Hinh 3.1 biéu dién thuat toan ap dung cho viéc xay
dung ban vé 3D chong choéng tur cac thong s6 va profin
canh chong chéng cho trudc. Viéc xay dung ban vé chong
chong 3D gébm cac budc chinh sau:

Hinh 3.1: So dé thuat toan chuong trinh vé tu déng chong chong tir
cac théng sé'thiét ké 2D

- Budc 1: Nhdp dit liéu vao phdn mém: Nhap thong so6
thiét ké nhu duang kinh, buéc, d6 nghiéng canh, kich thudc
ct. Néu chong chéng c6 budc thay d8i va d6 nghiéng canh
thay dé&i thi nhap gia tri thay d&i vao bang thém.

- Buéc 2: Tinh chuyén toa dé 2D cta cdc profin cdnh sang
toa dé khéng gian 3D: Ty dong tinh chuyén toa doé profin
tai cac ban kinh r; tu dong xéac dinh toa d6 mép dan va
mép theo;

- Budc 3: Goi va chuyén dit liéu vao phdn mém vé ra lénh vé.

4, KET QUA TiNH TOAN VA THAO LUAN

4.1. Phan mém dung ban vé 3D chong chéng

- Chuong trinh quan ly di liéu va dung ban vé 3D
chong chéng dugc thuc hién trén nén tang ctia phan mém
Microsoft Excel v6i su hé trg clia cong cu lap trinh Visual
Basic for Application (VBA) va phan mém mé phong 3D
Rihnoceros. Hinh 4.1 thé hién giao dién chinh cGa phan
mém dugc dé xuat. DE thuc hién viéc xay dung ban vé 3D
chong chéng tau thly, ta can phai nhap cac dit liéu cua
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chong chéng nhu kich thudc chong chéng, s6 canh, kich
thudc cu chong chéng. Sau khi nhap xong cac di liéu,
ngudi dung sé goi chuong trinh Rhinoceros dé thuc hién
mo hinh héa 3D chong chong va xuat ban vé.

Import Data File
Run Rhinocerous
Clear Data

(93 v én ) i it GO U DAY LON AT Y00 P TED. U 0 O U DAY LGN N 101 P OAN
7 oo ‘eox | o | ao% | emax | 2o [ dox | eox | so | oox [ioon |
T T wor e | 0

10 |97

Hinh 4.1: Giao dién phan phém vé chong chéng
4.2. Ap dung phan mém dé dung ban vé 3D chong chéng
- Théng sé clia chong chong phuc vu xdy dung ban
vé 3D, nhu sau:

+ Budng kinh chong chéng  : D =1.600 mm;
+ S8 canh Z=4;

+ Ty |1é mat dia :A/A,=0,55;

+ Ty lé budc :H/D=0,76;

+ Do nghiéng canh :112,43;

+ Kiéu chong chéng :Wageningen B.
- Sau khi stt dung chuong trinh, mé hinh 3D cta chong
choéng tao nhu trong Hinh 4.2.

Hinh 4.2: Mé hinh 3D chong chéng duoc tao bing phan mém dé xuat

4.3.Danh gia dd tin cay cua chuong trinh

Theo hinh anh 1a két qué cla viéc tinh toan chuyén
déi toa dd clia chong chéng ti ban vé 2D sang 3D va mo
hinh 3D chong chéng nhu Hinh 4.2, bé mat canh chong
chéng va ct chong chéng kha tron. Cac théng s6 chinh
cla chong chéng 3D dugc so sanh vai két qua thiét ké, sai
léch nam trong khoang (0,14 - 3,62)%, nhu trong Bdng 4.1.

Bang 4.1. Théng sé chong chéng

Théng 56 Thiét ké Két qua mo hinh 3D Sai s %
(mm) (mm)
buong kinh 1.600 1596,6 0,14%
Buéc 1.216 H:@.AB:%I%,G:IZGO 3,62%
a
Bonghiéng | 45 43 112 0,32%
canh

Hinh 4.3: Ban kinh chong chéng tir chuong trinh dé xust
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Hinh 4.4: Xac dinh cac kich thudc dé kiém tra budc xoan chong chéng

5. KET LUAN

Bai bdo da gidi thiéu cach tinh chuyén toa do cla
chong chéng tir khong gian 2 chiéu sang khong gian
3 chiéu, thuat toan xay dung ban vé mé hinh 3D chong
choéng tau thay va phan mém xay dung mé hinh chong
choéng 3D tu thuat toan nay.

M6 hinh chong chéng 3D dugc tao ra ti phan mém
da dugc so sanh, danh gia va cé y nghia I6n trong linh
vuc hang hai. Viéc tao ra mo6 hinh chong chéng 3D sé la
d@ liéu dau vao cho céac bai toan phan tich thay déng
luc hoc chuyén sau dé tao ra moét thiét ké hé théng day
hiéu qua cho tau. Bén canh d6, két qua ctia nghién ctu
con Uing dung trong viéc thi cdng chong chéng trong thuc
té, c6 thé ap dung trong cdng nghé in 3D chong chéng,
cat chinh xac CNC hay dutc chong chéng theo cong nghé
truyén thong. Ngoai ra, viéc tao ra mé hinh chong chéng
3D tir ban vé thiét ké 2D con giup cho viéc stia chita chong
chéng dugc nhanh chéng, hiéu qua va tiét kiém chi phi.
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Phan tich luc cat trong qua trinh gia cdéng ranh vi mo
bang phuong phap phan td hitu han

B ThS.TRAN ANH VIEN

Truong Bai hoc Kinh t€ Ky thudt Céng nghiép
Email: tavien@uneti.edu.vn

TOM TAT: Phuong phap gia cong vi mdé la mot
tfrong nhing phuong phap gia céng hién dai, nd co
kha nang gia cong cac bé mat 3D phuc tap. Hon
han phuong phap gia céng dién cuc EDM, gia céng
vi md cé thé gia céng dugc tat ca cac bién dang
3D phuc tap vi né Ung dung su phat trién cla céng
nghé CAD/CAM/CNC va gia céng trén cac vat liéu
bat ky nhu gém, s, thay tinh..., cac vat liéu khéng
dan dién. Trong qua trinh gia céng ludn cé cac yéu
18 Anh hudng dén qua trinh gia céng nhu luc cét,
nhiét @6, rung déng, Ung suat... Méi yéu t6 nay néu
khong kiém soat t6t dé han ché hodc loai bd, néd
c6 thé anh hudng dén dé chinh xac gia cong va
chat luong bé mit gia céng. Ngoai ra, qua trinh gia
coéng codn la qud trinh phuc tap do cé su tiép xuc
truc tiép gitta dao va phdi, néu kiém soat khong t6t
qua trinh gia cong cé thé dan dén tai nan gay céng
cu d6t ngdt, Anh hudng dén ngudi van hanh va dé
chinh x3c san phém gia cébng. Do do, viéc lua chon
cac théng sé céng nghé gia cdng cho phu hop la
rdt quan trong. Mé hinh duoc dua trén phan mém
ABAQUS/Explicit v&i phuong phap nghién clu la
phuong phap phan t& httu han (FEM), phan tich luc
cit trong qua trinh gia céng. Két quad nghién cau
c6 thé duoc st dung dé 1am thong sé cong nghé
cé dinh gia céng vat liéu phéi. Ngoai ra, cac di liéu
thu thap dé nghién clu cé thé si dung dé nghién
clu qua trinh thoat phoi, phan tich Ung suat, nhiét
cét... trong qua trinh gia cdng nhdm nang cao cac
hiéu biét vé qua trinh gia céng vi mé.

TU KHOA: Gia coéng vi mé, phuong phap phan tu
hu han, théng sé céng nghé.

ABSTRACT: The micromachining method is one
of the modern machining methods, it is capable of
machining complex 3D surfaces. More than EDM
electrode machining method, micromachining can
machine all complex 3D profiles because it applies

the development of CAD/CAM/CNC technology,
and machining on materials any such as ceramic,
porcelain, glass, efc. materials that do not conduct
electricity. In the machining process, there are
always factors affecting the machining process such
as cutting force, temperature, vibration, stress, etfc.
Each of these factors, if not well controlled to limit
or eliminate, it has may affect machining accuracy
and machined surface quality. In addition, the
machining process is also a complicated process
because there is direct contact between the tool and
the workpiece, if not well controlled the machining
process can lead to sudden tool breakage,
affecting the operator. operation and product
accuracy. Therefore, it is very important to choose
the appropriate processing technology parameters.
The model is based on ABAQUS/Explicit software
with the research method being the finite element
method (FEM), analyzing the cutting force during
the machining process. The research results can
be used to make fixed technological parameters
for processing workpiece materials. In addition, the
data collected for research can be used to study
the chip escape process, stress analysis, cutfting
heat, etc. in the machining process to improve the
understanding of the micro-machining process.

KEYWORDS: Micro machining, finite element
method, machining parameters.

1. DAT VAN DE

Qua trinh gia cong vi mo linh hoat hon cac quy trinh
cdng nghé gia céng khac nhu gia céng dién cyc (EDM),
gia cdng vat ly hay dién héa... Nh& Ung dung cla céng
nghé CAD/CAM/CNC, thtra hudng va phat trién qua trinh
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1ap trinh gia céng, cac bién dang 3D phic tap cé thé gia
cédng dugc nhu bé mat khudn, bé mat kinh thién van hay
céc san pham c6 ti 1é khung hinh cao nhu chip, cac san
pham trong y sinh, linh kién dién t&, quéc phong, vién
théng... Phuong phép gia céng vi m6 nhanh hon va tiét
kiém chi phi haon cac phuong phap gia cong vimé khac, né
6 thé gia cong trén moi loai vat liéu, ké ca vat liéu khong
dan dién nhu gom sui, polymer, thay tinh... véi téc d6 loai
bo vat liéu cao. Tuy nhién, phuong phap gia cong nay cé
rat nhiéu yéu té anh hudng trong qua trinh gia cong nhu
anh hudng cla ban kinh lugi cat dén qua trinh thoat phoi,
chiéu sau cat, toc do cat, luc cat, nhiét cat, rung dong, ting
suat... Viéc xac dinh chiéu sau cat t6i thiéu cho cac vat liéu
gia cong khac nhau la mét thach thuc trong qua trinh gia
c6ng vi mo. Néu chiéu sau cét qua nho, ¢ thé qua trinh gia
coéng la qua trinh co xat, chén, cay, d&, khong xuat hién qua
trinh thoat phoi, tir dé lam cho rung dong, luc cat, nhiét
cat tdng cao. Dung cu sé bi mon rat nhanh hoac bi gay dot
ngdt néu luc cit khdng dugc t6i uu hda bédi vi yéu diém
cla phuang phap nay la dung cu vi mo c6 dé bén rat thap.
Do d6, viéc phan tich luc cat ngay trong qua trinh gia céng
la diéu can thiét dé nang cao chat lugng bé mat gia cong
va giam chi phi gia cong.

Co6 rat nhiéu cac phuong phép tinh toan, du doan,
phan tich cac théng s6 cong nghé trong qua trinh gia cong
nhu thi nghiém, tinh toan phan tich... Hién nay, dé t8i uu
héa qua trinh nay va tiét kiém chi phi so véi lam thi nghiém
thuc té, cdc nha nghién ctiu thudng st dung phuong phéap
phan t& hitu han. Phuong phap nay cho phép moé hinh
héa bién dang clia cong cu dao va phoi, xét diéu kién bién
Va qua trinh tuong tac, ti d6 tinh todn dugc Ung suat va
chuyén vi clia qué trinh gia cong. TU két qua dé ta cé thé
tinh toan dugc luc cét trong qua trinh gia cong.

Viéc lua chon cac thong sé cdng nghé cho mot vat
liéu mdi trong qua trinh gia cdng vi mo la mét thach thic
can mo phoéng va thi nghiém thuc té. Bai bao nay st dung
phuacng phéap phan ti hitu han d€ mé phéng va phan tich
luc cat trong qua trinh gia cong vi mo, tir d6 dua ra dugc cac
théng s6 cdng nghé téi uu cho qua trinh gia cdng cat got.

2. MO HINH HOA QUA TRINH PHAY MICRO

M6 hinh gia cdng vi mé dua trén phuong phap phan
t&r hitu han cho vat liéu phoi dugc phat trién bang cach
st dung phan mém ABAQUS/Explicit. FEM c6 kha nang du
dodn luc cat, su hinh thanh phoi, nhiét d6 dung cu va phan
bé Uing suat cho céac diéu kién cat khac nhau. M6 hinh héa
coéng cu va phoi dugc thé hién trong Hinh 2.1.

a)
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b)
Hinh 2.1: Mé hinh héa céng cu va phéi. a) - Phéi; b) - Dung cu cat
2.1.Tinh chat va mé hinh vat liéu
M6 hinh cdu thanh vat liéu s dung phuong trinh
Johnson Cook da dugc st dung trong mdé phéng FEM.
Bdng 2.1 cho thdy cac tham s6 mé hinh Johnson Cook va
tinh chat co hoc clia vat liéu phoi dugc sir dung trong moé
hinh FEM. Bdng 2.2 dua ra cac thong s6 16i cho vat liéu phéi.
Trong m6 hinh hién tai, néu bién dang déo dat dén gia tri
t6i han, vat liéu sé dugc loai bd & 16p tiép theo.
Bang 2.1. Tham sé Johnson - Cook va tinh chat co hoc cua vat liéu phéi

Mé-d
Khéiluong |0 " | Hess | Pacing | Nhietds | Nhietds
A (Mpa) |B (Mpa)| n C m | dan héi . - .
riéng (kg/m?) (Mpa) Poissons (HRC) phong | néng chay
pa

1000 780 |0,47| 0,033 (1,02 4430 123 034 32 25° 1605°

B3ng 2.2. Tham s6'16i Johnson - Cook cua vat liéu phéi

di d2 d3 d4 d5

-0,09 0,25 -0,5 0,014 3,87

2.2, Co ché loai bé vat liéu

Trong qua trinh gia cong, ban kinh canh céng cu anh
hudng 16n dén qua trinh thoat phoi. Xac suat bién dang
dan héi cao hon rat nhiéu so véi qua trinh gia céng vi moé
théng thudng. D€ qua trinh hinh thanh phoi xay ra, gia
tri cGia chiéu sau cat phai I6n hon ban kinh canh cong cu.
Théng s6 cong nghé thiét 1ap dé bt dau xay ra qua trinh
thoat phoi goi la chiéu sau ct t6i thiéu. Cac gia tri dugc
thiét lap phai I6n hon gid tri nay méi cé qua trinh thoat phoi
tao ra. Néu qua trinh gia cdng ma phoi khéng dugc hinh
thanh sé xay ra hién tugng chén, cay, d¢, lam tang luc cat va
(ing suat trong qua trinh gia cong, anh hudng t6i d6 chinh
xac gia cdng va chat lugng bé mat, ngoai ra néu luc cat qua
cao co6 thé dan téi hién tugng gay cong cu dét ngot.

2.3. Chia luéi

C6 hai cach dé chia lugi bao gém ugi luc giac va ludi
tu dién. M6 phdng st dung luéi ti dién dé don gian hoa
mo hinh va diéu chinh cac dac diém bién trong luéi, bi vi
bén kinh cat canh chi 5 um. Phia bé mat bén trén cta phéi
dugc chia luéi nhd hon nham nang cao d6 chinh xac trong
qua trinh mo phdéng. Qua trinh chia lugi clia cong cu dugc
thé& hién trong Hinh 2.2a, ludi clia phéi dugc thé hién trong
Hinh 2.2b.
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b)

Hinh 2.2: Tao ludi cda dung cu va phéi: a) - Ludi cdng cu; b) - Ludi phéi

2.4. M6 phéng luc cat bang phuong phap phan ti
hitu han

M6 phong qua trinh phay vi dugc thuc hién cho 4 lan
chay, bang cach st dung dao phay ngon cacbua vonfram
¢6 dudng kinh 0,8 mm. Lugng &n dao thay d8i. Cac bién
déi trong Ung suat Von-Misses, luc cit dugc phan tich
déi véi qua trinh thay déi lugng an dao. Cac tham s6 mo
phdng cit dugc thé hién trong Bdng 2.3.

Bang 2.3. Théng sé céng nghé va dung cu duoc st dung dé mé

cla luc cat tang tuyén tinh véi lugng tién dao.

Biéu d6 phan tich anh hudng cia lugng tién dao
voi luc cat

= 07
~ 06
8 0.5
204
=03
02
0.1

0

0.5 1 1.5 2

Luong an dao (um/rang)

Hinh 2.3: Biéu dé phan tich 4nh hudng cda luong tién dao véi luc cit

3. KIEM CHUNG THUC NGHIEM

3.1. Mé ta thi nghiém c6 san

Qua trinh thi nghiém phay vi mé dugc thuc hién trén
phoi déng bang mii phay micro dau cau. Phoi déng co
kich thudc (50x50x3)mm dugc chudn bi tir tdm déng co
ban san trén thi trudng. Sau khi chudn bi mau, phoi dugc
danh bong bang giay nham va dugc lam sach thém bang
dung dich axeton trong méi trudng siéu am. Sau do, mau
dugc ¢6 dinh trén dinh ctia mot luc két mini, loai 9256C,
Kistler. Chuyén déng ctia ca ba truc dugc diéu khién chinh
xac b&i PMAC (B6 diéu khién da truc c6 thé 1ap trinh) véi
d6 chinh xac vi tri 1én dén =1 um. Trudc khi bat dau tha
nghiém, d6 phang clia phéi dugc kiém tra bang dau do
ti€p xdc cda trung tam gia cdng gia cong vi mod va duoc
bu bdng hoat dong d6i mat dé cai thién dé chinh xac vé
kich thudc ctia cac tinh nang vi mé dugc tao. Tat ca cac thi
nghiém dugc thuc hién trén trung tam gia cong vi moé s
dung truc chinh khi tinh t6c d6 cao, ¢ thé quay véi téc do
60.000 vong/phut, lugng an dao t6i da la 2 um/rang. Dao
phay Cacbua Vonfram dugc st dung cé dudng kinh 500

phang qua trinh phay vi um va ban kinh lusi cdt 2 um dugc st dung dé phay viranh
Théng s céng nghé Pon vi Gia tri trén phoi dong. Théng sé thi nghiém gia cong dugc thé
hién trong Bdng 3.1.
T6c dé quay truc chinh v/ph 40.000 Bang 3.1. Diéu kién cat thuc nghiém gia cdng phéi déng
Lugng &n dao um/rang 0,51;1,5;2 Théng s6 cong nghé Dbonvi Gia tri
Chiéu sau cit um 50 T6c d6 quay truc chinh v/ph 40.000
Lugng an dao um/rang 0,5;1;1,5;2
Luic cdt khong thay d6i lén da thu dugc théng qua biéu : ,
d6. Gia tri luc cat iing véi lugng an dao 0,5 pm/rang la 0,66 Chiéu sau cat Hm 50

N. Luc cat giam khi lugng én dao la 1 um/rang. Diéu nay c6
thé thay ré rang, vdi luong an dao 14 0,5 um/rang, qua trinh
thoat phoi khong dugc hinh thanh, thay vao dé la hién
tugng cay, chén, de, do d6 tuy lugng an dao nhd nhung
Iuc cat lai cao hon lugng an dao 1 um/rang. Tai thoi diém
lugng an dao la 1 ym/rang, bat dau cé qua trinh thoat phoi
dugc hinh thanh, do d6 luc cat gidm xuéng gia tri khoang
0,6 N. Khi tang lugng dn dao Ién 1,5 - 2 um/rdng, cac gia tri

Qua trinh thi nghiém dugc 1ap lai ba lan dé kiém tra
gia tri trung binh. Luc c&t dugc do bang su thay d6i cac
thong sé gia céng nhu téc d6 truc chinh, lugng an dao.
Chiéu sau cat dugc gitr khéng déi & muc 50 um. Tin hiéu
luc cat dugc thu thap vdi su trg gilip clia hé théng thu thap
di liéu Kistler DAQ vai téc d6 lay mau la 50.000 Hz va gid
tri binh phuong trung binh géc dugc st dung dé phan tich
d liéu ti€p theo. Ngoai ra, chat lugng bé mat con dugc
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quan sat bang kinh hién vi |y nét tu déng clia Olympus.

Két qua thi nghiém dugc 1y san tir bai bao qudc té vai
tac gia T Pratap”, P Sahoo? and K Patra3. Thi nghiém dugc
thuc hién tai Phong Thi nghiém Ché tao vi mo, Khoa Co
khi, Vien An D6 cong nghé Patna, Bihta, Patna - 801103,
Bihar, An Do.

3.2. So sanh véi mé hinh mé phéng

D& kiém chiing két qua thi nghiém, ta so sanh vai thi
nghiém sén c6 da dugc tién hanh.

So sdanh két qua moé phong va két qua
thuc nghi¢m

: <o
= u]
Z 08 a
5 0.6 a &>
) (M
=04
02
0
0 05 1 15 2 25

Luwong in dao (pm/rang)

©— thi nghiém O Mo phong

Hinh 3.1: Biéu dé so sénh luc cit mé phéng va luc c3t thi nghiém

Nhu trong Hinh 3.1, ta thay két qua thuc nghiém va két
qua mé phdng la kha tuong déng. Tuy nhién, van tén tai su
khéc biét gilra cac gia tri luc cat moé phdng va luc cat thuc
nghiém. Ta c6 thé thdy rdng gia tri luc cdt thuc nghiém cé
phan cao hon luc cat mé phdng, diéu nay la dé hiéu. D€ ly
gidi diéu nay ta dua ra cac luan diém sau:

- Trong qua trinh do luc cat thuc nghiém, cé qua trinh
mai mon céng cy, do d6 luc cat trung binh cao hon.

-Vat liéu phoi trong qua trinh thuc nghiém khong phai
Ia loai vat liéu ly tudng, dong nhat va dang hudng nhu
trong mé phong.

-Pé rit ngdn qua trinh md phéng, gia tri nhiét do thiét 1ap
va luc ma sét dugc coi la khdng déi trong qua trinh gia cong.

Ngoai ra, con rat nhiéu yéu t6 khac phai ké dén nhu
chat lugng bé mat ban dau cia qua trinh mé phong dugc
coi la ly tudng, dao dugc coi la cliing tuyét déi dé khong
xay ra hién tugng gay céng cu va rut ngan qua trinh mé
phong. Ngoai ra, rung déng do cac bé phan, co cdu may
déu khong dugc moé phong, tir d6 két qua cé phan sai khéac
50 Vi thuc té. Nhung nhin chung, két qua nay c6 thé chap
nhan dugc va c6 thé st dung véi muc dich phan tich, kiém
sodt lyc cat trong qua trinh gia cong.

4, KET LUAN

Ty lé gitrta lugng an dao va ban kinh lui cat la mot
trong nhiing tham sé tuyén tinh trong phay vi mo, lua
chon thich hgp ti 1& nay c6 thé lam gidm luc cat, d nham
bé mat va mai mon dung cy, tranh dugc co ché cay, chén,
deé. Ung dung han ché clia FEM d& dugc st dung dé du
doan luc cét, tr do cho thay ti Ié gitta lugng an dao vai ban
kinh céong cu trong qua trinh gia cdng phay vi tai diém nao
la t6i uu. M6 hinh cho thay anh hudng cla lugng tién dao
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khéac nhau d6i véi iing suat Von-Misses va luc cat trong qua
trinh gia cong. Trén cd s& nghién clu nay, c6 thé rat ra mot
sO két luan sau:

- Khi gia tri budc tién dao gan dén gia tri ban kinh lugi
cat, hién tuong cay, chén dé dugc loai bo dan va thay vao
d0 la vat liéu dugc loai bo hoan toan bang bién dang déo.

- Luc cat tang lén khi lugng tién dao la 1,5 - 2 um/rang,
diéu nay dugc hiéu la khi ting lugng tién dao thi luc tai
phoi sé cao hon.

- Luc cdt duy doan bang mé hinh mé phéng FEM phu
hap véi thuc nghiém. Céac luc dugc dy doan bang mé hinh
FEM dung khodng 85 - 90%.

- D& t6i uu hoda luc cit, ing suat va chat lugng bé mat,
nén dat gia tri budc tién dao cao hon mét chit so véi ban
kinh canh céng cy, cu thé trong thi nghiém nay thi lugng
tién daola 1-1,5 um/rang la phi hgp dé tao ra bé mat ti uu.
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TOM TAT: Bai bao nay I3 két qua cla viéc nghién
cu trién khai cac gidi phap dam bao an toan chay
tau tan dung lép bun lodng tai ludng ra/vao trung
tam dién luc Duyén hai nham nang cao hiéu qua
khai thac tuyén luéng cling nhu tang tai trong khai
thac tau.

Két qua nghién clu cé thé ing dung vao thuc tién
nham phat trién kinh t&, x& hoi khu vuc va ciing a
tai liéu tham khao cho cac nha khoa hoc trong Iinh
vuc khoa hoc hang hai.

TU KHOA: Dam bao an toan chay tau.

ABSTRACT: In this artficle, we research and
implement solutions to ensure train safety by taking
advantage of the thin layer of mud at the entrance/
exit channel to Duyen hai power center to improve
the efficiency of channel operations as well as
increase the ship's operating capacity.

Research results can be applied in practice for
regional socio-economic development and are
also a reference for scientists in the field of marine
science.

KEYWORDS: Ensure ship navigation safety.

1.DAT VAN DE

Hién nay, ca nudc c6 khoang 40 tuyén luéng vao cac
céng bién, cac tuyén ludng tau bién co6 rat nhiéu tuyén
ludng bi boi lap rat nhanh gay ton kém maét phan kinh phi
rat I6n dé tién hanh té chiic nao vét duy tu. Bén canh do,
mot s6 tuyén ludng xuat hién 1&p bun loang day, cac hoa
tiéu, thuyén trudng da can cu diéu kién day ludng va kinh
nghiém dé quyét dinh chan hoa tiéu phu hgp, viia dam
bdo an toan, viia tan dung t8i da mdén nudc dé tang suc
chd clia tau I6n vao cac cang.

Tai tuyén luéng ra/vao trung tam dién luc Duyén hai
da ghi nhan d6 day bun loang & cac mic d6 khac nhau va
hoa tiéu da dua trén kinh nghiém dé tan dung bun lodng
trong qua trinh dan tau I16n hanh hai qua luéng. Tuy nhién,

viéc nay van dua cht yéu trén kinh nghiém va danh gia
chu quan chua c6 day du cac co s& vé khoa hoc nén van
tiém an nhiéu rui ro, do vay cac nha quan ly chua c6 day
du ca s& khoa hoc ciing nhu ly luan dé tan dung cac I16p
bun lodng nay dadm bao chay tau an toan. Bén canh do,
hién nay cac tau I6n thudng phai giam tai va mat thoi gian
dagi thay triéu lam phat sinh chi phi, giam hiéu qua khai
thac. Viéc tdn dung dugc mét phan 16p bun lodng dé giam
d6 sau du trit duéi s6ng tau, tang ¢ tau hodc lugng hang
chuyén chd sé rat co y nghia trong viéc nang cao hiéu qua
khai thac luéng tau ra/vao trung tam dién luc Duyén hai.

2.TONG QUAN VE LUONG TAU RA/VAO TRUNG TAM
DIEN LUC DUYEN HAI

2.1. Dac tinh hang hai cta luéng

Tuyén ludng ra/vao trung tam dién luc Duyén hai hién
nay dua dugc cac tau bién trong tai 30.000 DWT day tai
ra vao. Tuyén luéng da phat huy hiéu qua trong viéc khai
thac két cdu ha tang cang bién tai khu vuc, nang cao suc
huat cha cac bén cang. Bén canh do, tuyén ludng dao két
ndi tUr sdbng Hau ra bién nén tai hai dau két néi gap hién
tugng bun loang lam gidm chiéu sau chay tau thiét ké cta
luéng [1].

Tuyén ludng ra/vao trung tam dién luc Duyén hai c6
cac dac tinh hang hai dé dan tau: Phan ludng chung véi
téng chiéu dai khoang 6,6 km, trong dé: Doan luéng trong
dé chan séng: Chiéu rong luéng tau: 150 m; cao d6 day
luéng: -9,5 m (“0"Hai d6); mai doc luéng dao: m = 12; doan
luéng ngoai dé chan séng: Chiéu réng luéng tau: 150 m;
cao d6 day luéng: -9,5 m (“0"Hai d6); mai doc lubng dao: m
= 20; phan luéng riéng cé chiéu dai khoang 2,5 km; cao dé
day luéng: -9,5 m; mai d6c lubng dao: m = 12; phan viing
quay tau véi dudng kinh nao vét D = 360 m. Cao do day
vling quay tau: -9,5 m (“0"Hai d6); mai déc lubng dao: m
= 12; tau chd hang téng hop ¢6 trong tai dén 30.000 DWT.

Trén co s& cac dac tinh ky thuat, tuyén luéng ra/vao
trung tam dién luc Duyén hai dugc chia thanh hai phan
trong d6: Phan ludng ngoai dé chdn séng nam ngoai bién
(lubng chung) dia hinh day bién déc thoai; phan luéng
trong dé (ludng nhanh - ludng riéng) thuéc bé cang la
pham vi lan bién dia hinh tuong d6i déng déu doc theo
tuyén luéng, dugc minh hoa theo Hinh 2.1.
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Hinh 2.1: Dac tinh ky thuat cda tuyén ludng ra/vao trung tdm dién luc Duyén hai
2.2. Dic tinh vé thay triéu khu vuc khu vuc tuyén luéng
Thuy triéu tai khu vuc nay véi ché dé ban nhat triéu khong déu, c6 2 lan muc nudc [én xudng trong ngay, vai bién do
dao déng triéu khoang tir 1,0 dén 1,5 m. Khu vuc nay ¢ 1 tram muc nudc co sG tram Tran DE va 1 tram muc nudc tuong
quan tai bén pha Kénh Tat. Qua khao sat va theo déi nhiéu ndm, muc nudc tai khu vuc nay nhu sau [2]:
Bang 2.1. Myc nudc ing véi cdc tan sudt Idy tich tram Trdn Dé
Cao d6 hé Nha nudc (cm)

P% 1 3 5 10 20 50 70 920 95 97 29
Hgio 193 175 165 147 120 49 -14 -102 -129 -143 -165
Hyon 225 211 204 193 180 156 139 17 107 101 89
Hn -1 32 -46 71 -95 127 -146 171 -180 -185 -193
Hepn 78 71 68 63 55 34 22 7 2 -1 -8

Bang 2.2. Muc nudc Ung véi cac tan sudt Idy tich tram Pha Kénh Tat

P% 1 3 4 5 10 20 50 70 20 95 97 99

Hye 487 470 466 460 443 418 350 290 206 180 167 146
Hyn 518 505 502 498 487 475 452 436 415 405 400 388
Hopsn 293 273 266 259 235 212 182 164 140 131 127 119
Hepn 378 371 370 368 363 356 336 324 310 305 302 296

2.3. Hién trang vé cao dé nao vét tuyén luéng
DéE dam bao an toan hang hai cho tau thuyén luu théng tai khu vuc nay, dinh ky tuyén luéng sé dugc nao vét duy tu
theo chuén tac va duy tri tuong ducng véi tuyén luéng chung, cu thé nhu sau [2]:
Béng 2.3. Cao dé nao vét tuyén luéng

STT Hang muc Cao trinh day thiét ké Cao do nao vét 2021 Cao do nao vét 2022 | Cao dod nao vét 2023

1 Luéng chung

Phan luéng chung

1.1 N N -9,50 -6,50 -6,50 -6,50
(nam ngoai dé)

12 | Phanludng chung -9,50 -6,50 -6,50 -6,50
(nam trong dé)

2 Luéng riéng -9,50 -4,50 -6,50 -6,50

3 Ving quay tau -9,50 -4,50 -6,50 -6,50

3.TONG HOP KET QUA KHAO SAT TUYEN LUONG RA/VAO TRUNG TAM DIEN LUC DUYEN HAI

Trén co s& két qua khao sat tai tuyén ludng hang hai ra/vao trung tdm dién luc Duyén hai véi cac théng s6 nhu sau:
Khao sat xay dung cac binh d6 dé sau (ing véi cac tan s6 do dac 12 kHz, 33 kHz va 200 kHz; danh gid, phan tich s6 liéu thuc
do ddc trung clia bun lodng: Mat dé, ing suat, d6 nhét.

Qua phan tich s6 liéu thay rang: K&t qua chinh ly s6 liéu va phan tich mat do, iing suat cia mau bun loang: Mat d6 bun
loang dao déng tir 1.060 dén 1.406 kg/m?; Ung suat t6i han dao déng tir 0,5 dén 63,7 Pa; dd nhét déng hoc dao dong tir
0,25 dén 57,7 Pa.s. Két qua khao sat bang thiét bi do hai tan s6 200 kHz va 33 kHz, két qua lay mau thi nghiém theo cac d6

114



N 7/202.2‘51[':7’4?; KHOA Hoc couG NGH[

sau co gia tri mat d6 bun loang 1.300 kg/m? cho két qua s6
liéu chénh léch vé do6 sau day khi do & hai dai tan sé ké trén
bién dong ttr 0,04 - 0,26 m, trung binh khoang 0,11m [3].

4. KET QUA NGHIEN CUU GIAI PHAP TRIEN KHAI
DAM BAO AN TOAN CHAY TAU TAN DUNG LGP BUN
LOANG RA/VAO TRUNG TAM PIEN LUC DUYEN HAI

Qua nghién ctiu thuc tién ching ta thdy rang, viéc trién
khai tan dung bun lodng ra/vao trung tam dién luc Duyén
hai la hét suc can thiét va rat kha thi. Viéc tan dung I6p bun
loang dé tang tai trong khai thac cho tau ra/vao cang ciing
nhu nang cao hiéu qua khai thac tuyén luéng nay gop phan
gidm chi phi duy tu, bdo duéng luéng. D& thuc hién dugc
viéc nay can trién khai thuc hién cac cong viéc sau:

- D6i v6i ky thuat xac dinh 16p bun loang ¢ kha nang
tan dung dé€ chay tau an toan: Phuang phép xac dinh c6
I6p bun loang dé chay tau an toan dugc thuc hién bang
may do sau hoi am véi dai tan s6 thap 15 - 33 kHz. So sénh
két qua do sau do & dai tan s6 nay véi két qua do sau & dai
tan s6 200 kHz dé xac dinh c6 chiéu day 16p bun loang.

- Ky nang diéu khién tau an toan khi tan dung I6p bun
loang: Khi chay tau trén I6p bun loang ra/vao trung tam
dién lyc Duyén hai hoa tiéu, thuyén truéng dan tau khi
tau di vao khu vuc bi anh hudng can sé xuat hién cac hién
tugng phan (ing cutia tau véi moi trudng nhu sau: Téc do
chay tau giam ro rét (vong tua may giam); chi sé nhiét do
nuéc lam mat ca may tau tang hon so vdi trudc do; than
tau rung lac ngang két hop véi tiéng kéu tir day tau. Do
vy, can c6 gidi phap dé gidm nhiét 6 nudc lam mat.

- T6c¢ @6 tau di chuyén trén doan cé bun loang gidm
so vGi khu vuc khong c6 bun lodng. Bun lodng bi chan vit
tau xody ddy thanh vét [am d&i mau mat nudc. Hién tugng
rung lac tau xudat hién khi tan dung & muc 0,5 m dé sau
tang thém. Khi xuat hién hién tugng nay thi xac dinh rat
binh thuong khi chay trén I&p bun lodng tai khu vuc nay.
Tau hanh trinh trén luéng véi toc dé binh thuong 7 knots
thuc hién vao tranh tai cac khu tranh tau duy tri téc d6 toi
thiéu an lai va hanh trinh qua I16p bun loang trén luéng ra/
vao trung tam dién luc Duyén hai duy tri khong nhé hon
t6c do toi thiéu an lai.

- P6i v6i chiéu day I6p bun loang c6 thé tan dung tai
tuyén luéng: Murc lua chon dé sau tan dung tang thém
tir 0,5 m va t6i da dén 1,1 m. Do dac thu tuyén luéng ra/
vao trung tam dién luc Duyén hai ngan tau hanh trinh &
téc d6 t6i thiéu nén viéc Igi dung I6p bun lodng 16n hon
doéng nghia vaéi tinh nang diéu dong tau bi giam, kho an
l4i can c6 lai dat ho tro. Viéc lya chon miuc tang thém can
cU ngoai viéc can cur theo thoi gian két thic nao vét duy tu
tuyén luéng, khu nuéc dinh ky con quan tam téi viéc bé tri
tau lai ho trg lai dat tau khi diéu dong cap cau: Nang cong
suat tau lai, tinh nang co déng cua tau lai. Khi thuc hién
tan dung muc do sau ting thém ti 0,5 m trd 1én doi vGi
tau hanh trinh trén lubng ra/vao trung tam dién lyc Duyén
hdi cn bé sung yéu cau ting cdng suat tau lai hé trg diéu
dong tau.

- PGi vdi trién khai 4p dung trong thuc té: D€ thuc hién
ap dung vao thuc té thi can tang cudng tau lai, thuyén

vién tang cudng canh gidi, bé tri hoa tiéu c6 kinh nghiém,
tim kiém ctu nan tuc tryc tang cudng, cac cg quan, don
vi €6 lién quan ho trg, téng hop s6 liéu dé dam bao quy
trinh khai thac van hanh tau an toan khi tan dung I16p bun
loang cé d6 chinh xac cao. Bén canh d6, mai luct tau ra/
vao phai c6 ké hoach cu thé va théng nhat véi tat ca cac
bén c6 lién quan. Ngoai ra, khi tdn dung I6p bun loang dé
chay tau hoa tiéu hang hai phai bdo cdo cadng vu hang hai
chap thuan va théng nhat véi thuyén trudng trudce khi dan
tau. Sau mai lugt dan tau thanh cong can ghi chép sé liéu
cu thé vé chiéu day I6p bun lodng da tan dung, séng gio,
dong chay, cac thay déi hoat déng clia may chinh, nhiét
doé lam mat, t6c do di chuyén, cac hién tuong gap phai, cac
ting pho, xt ly trong cac trudng hop cu thé... dé 1y kinh
nghiém cho cac 1an dan tau 1an sau va c6 thé nhan rong
ra toan quéc.

- D6i v6i viéc khéo sat dé sau ludng: Do chinh xac clia
sO liéu khao sat d6 sau luéng va chiéu day cua I6p bun
loang sé quyét dinh thanh cong cda viéc tan dung I6p bun
lodng dé€ chay tau. Hién nay, theo quy dinh tuyén luéng
nay la luéng chuyén dung nén trach nhiém khao sét, nao
vét thudc doanh nghiép cang. Tuy nhién, can lya chon don
vi 6 nang luc khéo sat dé thuc hién. Bén canh do, can trién
khai cac thiét bi do do sau, dong chay, thay triéu tu déng
dé co cac thong s6 day da ddm béo an toan cho, hanh hai
tau thuyén.

5. KET LUAN

Trén day la tom tat két qua nghién cdu trién khai cac
gidi phap dadm bao an toan chay tau tan dung I&p bun
lodng tai lubng ra/vao trung tam dién lyc Duyén hai. Cac
giadi phap mang tinh thuc tién, kha thi khi 4p dung thuc
tién va dam bdo an toan dan tau khi tan dung I6p bun
loang. Ngoai ra, cac két qua nghién ctu la tai liéu tham
khédo déi véi cac nha khoa hoc, nha quan ly cé lién quan
dén linh vuc nay.
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TOM TAT: Su phat trién cla khoa hoc ky thuat da
thic day viéc st dung hé théng may bay khéng
nguai lai (UAV) trong viéc phat hién hu hoéng trén
bé mat cAu dudng bd, tréd thanh mét linh vuc nghién
clu quan trong. Hé théng UAV dé phat hién hu
héng bao gbm: Lap ké hoach dudng bay, thu thap
d liéu hinh anh, tich hop da cdm bién, tich hop
hé théng, phat hién vi tri va loai hu héng. Bai bao
trinh bay cai nhin téng quan vé cac nghién clu quan
frong trong linh vuc nay, bao gém nguyén ly hoat
déng co ban clia UAV, thiét bi ngoai vi, cdm bién,
phuong phap x& ly d@ liéu va mdé hinh phat hién
hu hdng. Béng thoi, bai bdo cling thao luan vé cac
thach thidc khoa hoc va xu hudng phat trién trong
viéc Ung dung UAV vao kiém tra cau duong bé.

TU KHOA: Phat hién hu hong, kiém tfra cau, UAV.

ABSTRACT: The advancement of science
and tfechnology has propelled the utilization of
Unmanned Aerial Vehicles (UAV) in detecting
surface damage on road bridges, making it a
crucial research domain. UAV systems for damage
detection encompass flight path planning, image
data collection, sensor integration, system fusion,
position determination and damage classification.
This artficle provides an overview of key research
in this field, including fundamental UAV operating
principles, peripheral equipment, sensors, data
processing methods and damage detection
models. Additionally, the article discusses scientific
challenges and development trends in applying
UAVs to bridge inspection.

KEYWORDS: Detect damage, bridge inspection,
UAV.

1. DAT VAN BE

Trong linh vuc cau dudng bo, viec ddm bao chat lugng
két cau la yéu té quan trong lién quan dén an toan va tudi
tho ctia cu. Co ban, su xuéng cap cla cdu trdc bé tong cot
thép bi dnh hudng bai véi dé moai tich Iy do chu ky tng
suat thay d&i va su an mon do tac déng méi trudng cling
nhu tinh chat vat liéu cta cay cau [1]. Nhiéu phuang phap
va cOng nghé mdéi nang cao kha ndng phat hién hu hong
cla cau dua trén d6 mai va an mon. Bién phap kiém tra bé
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mat cau mot cach truc quan dugc thuc hién béi con nguoi
thudng tén cdng stic, tén thai gian va tiém an nguy co mat
an toan. D€ khic phuc diéu nay, may bay khéng ngudi lai
(UAV) dugc trang bi cdm bién dang dan dugc tng dung,
cho phép dat dugc nhiéu hiéu qua téi uu hon cac phuong
phap théng thudng.

Mot UAV dugc trang bi cac cdm bién dac biét, chang
han nhu camera do nét cao va thiét bi LiDAR sé cung cap
hinh &nh, di liéu chat lugng cao, dang tin cay. Diéu nay
sé lam tang hiéu qua viéc phat hién cac hu hdng cla cau.
Trong nghién ciu [2] da phan tich, so sanh, phan tich va
xac dinh tinh hiéu qua cta viéc st dung UAV dé thu thap
hinh anh, dit liéu két cdu cau cao hon nhiéu so véi phuong
phap kiém tra truc quan théng thudng. O mot mic do
khac, [3] da nghién ctu va dé xudt mot déi UAV cling cac
loai cdm bién c6 kha nang thu thap d liéu vat thé 3 chiéu,
gop phan néu bat tiém nang st dung UAV trong viéc kiém
tra, giam sat cau co kich thudc lon.

Két cau dam, tru bé téng c6t thép chiu su anh hudng
I6n tU y€u t6 dn mon cbt thép, thudng xuat hién tur cac vét
ran nut, bong troc bé téng. Cac cong trinh [4, 5] dé xuat si
dung hinh &nh véi phucng phéap do canh dé phat hién vét
nut. Van muc tiéu dé [6, 7] tiép can theo hudng st dung ky
thuat hoc sau (Deep Learning). Hai phuong phap nay da
dugc so sanh vé hiéu suat hoat déng trong [8]. M6t hudng
nghién ctru khac dugc dé xuat la s dung LiDAR 3D [9] nhu
mot bién phap phat hién hu hong bé mat bang cach xay
dung lai cau tric 3D cuia cay cau. Ngoai ra, cac cam bién da
phéd va siéu phé cling da dugc ing dung; ching bao phu
pham vi budc séng réng han so véi camera théng thudng
hodc camera anh nhiét [10]. Viéc két hgp da cam bién cung
hgp nhat di liéu tir nhiéu ngudn khac nhau cho phép tang
cudng dé chinh xac [11]. Tuy nhién, vé mat giai thuat, lam
thé nao dir lieu da cdm bién cé thé dugc anh xa dé phat
hién vi tri hu hdng van con nhiéu diém can giai quyét cho
du tiém nang phat trién cda viéc téng hop dir liéu da cdm
bién UAV da dugc chiing minh. G mot géc do khac, lam
thé nao dé thiét ké dugc cac hé théng da thich ung, c6
d6 chinh xac cao cung tinh linh hoat trong tich hgp cac
nguodn thong tin van dang la moét thach thic lon. Day la
diém chinh trong viéc danh gia, tim hiéu chi tiét vé cac linh
vuc, cdng trinh nghién ctu phét hién vét nit, su an mon
trén bé mat cau duong bé.

2. UAV VA THIET BI THU THAP DU LIEU

2.1. UAV

Nham tang cudng kha nang thu thap thong tin, ditliéu,
hinh anh clia két cau cau, cac khung than UAV dugc tich
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hgp nhiéu thiét bi ngay cang phtc tap hon. Bi kém theo
phai la mot hé théng diéu khién hoat ddng bay chinh xac,
khodng cach Ién. Nhiing diéu nay tao Ién nhiing nén tang
khac nhau ctia UAV phuc vu kiém tra cau. Diéu nay dam
bdo cho viéc st dung UAV c6 nhiéu uu diém rd rang hon
50 VGi cac phuong phap kiém tra truc quan truyén théng,
nhu la: Mdc dé bao mat cao hon, tinh day dd théng tin cao
hon, hiéu qua hon, chi phi thadp hon, it nhan céng hon va
nhiéu loai théng tin hon. Dac biét, & mot s6 khu vuc dac
biét con ngudi rat kho ti€p can, UAV cho phép tiép can dé
dang hon. Mat khac, néu lap thanh cong co ché diéu khién
UAV theo tuyén dudng bay tu déng [12] con cho phép dat
hiéu qua cao hon niia trong van dé tang hiéu suat clia ca
hé théng kiém tra.

Céac hé théng kiém tra st dung UAV sé bao gém céc
hé théng diéu khién, hé théng dinh vi, hé théng do ludng
quan tinh cung cac hé théng camera va cdm bién. Hoat
déng bay clia UAV c6 thé diéu khién truc tiép bang tay
hodc dugc thiét lap moét dudng bay tu dong. Nhing uu
diém nay giup cho hé théng c6 kha nang dinh vi chinh xac
cac vi tri hu hai trén bé mat cau mot cach nhanh chong,
chinh xac, an toan.

2.2. Thiét bi thu thap dit liéu

Camera la thiét bj phé bién dugc st dung, gén lién vai
UAV trong céc cudc kiém tra. Théng qua cac hinh dnh thu
dugc tir camera, két hgp cung céc cdng nghé thi giac may
tinh va tri tué nhan tao, cac vi tri hu hai cing nhu chiing
loai hu hai dugc phat hién mét cach ty déng [13]. Ngoai
camera, rat nhiéu chdng loai thiét bi dac biét khac ciing da
dugc ap dung nham thu thap dugc théng tin bé mat cau,
thé liét ké co ban cac thiét bi nhu sau: Lidar 3D, may anh
nhiét, cdm bién siéu phd (Hyperspectral Sensors)... Théng
tin chi tiét thé hién trong Bdng 2.1.

Béng 2.1. Théng tin cac loai thiét bi duoc str dung dé phat hiéu hu

hai cau
Thiét bi Muc tiéu Chédo Uudiém | Nhugc diém
lam viéc chinh chinh
Thu hinh Dédang | M€t gdc
anhvitri | Chuyp anh truy cap camera va lap
Camera [14] N R o dudng bay
hu haitrén | quayvideo | vaxtly o .
o sy A A ty dong kha
bé mét cau ditliéu !
phtc tap.
Thu dam i‘gﬂ;;? Téc do,
may diém B hiéu suat "
Lidar 3D anh thé IyP.har.\ cao khi Chlfhl cao,
a hoi khi . khéi lugng
[14] hién cau 6n tao dam dtliéu 16n
trac hu hai 9 may diém -
A laser gap 2
clia cau ar 2 anh
vat can
Xac dinh Cothé
Camera nhiing Anh nhiét | xac dinh Ky thuat xt
nhiét hén khiém chu déng hu hai ly dir liéu va
ngoai [ 5? khuyét &n hodc bi phiadugi | nguéng kho
902 trong cdu dong bé mat khan
trdc cau cau
N 2 2 Pham
Baphbva | Anhquang | Quétanh | oo | qhigt biphic
siéu pho pho bé bang day he tap. cdna kénh
[16] mat cau cadm bién rljén P 9

3.XULY DU LIEU

Sau qua trinh st dung UAV tiép can va thu d liéu bé
mat cla tat cac vi tri can kiém tra cla cay cau, budc tiép
theo can st dung céc phuong phap xt ly dir liéu khac nhau
nham xéac dinh dugc cac vi tri bat thudng, bi hu hai. Cac
phucng phép nay cé thé la xi ly di liéu mé hinh 3D, xu
ly hinh anh, tri tué nhan tao hodc c6 thé 1a su két hop cda
nhiéu phuong phap khac khau nham dat dugc muc tiéu
xac dinh nhanh chdng céc diém hu hai mét cach tu dong
va chinh xac (Bdng 3.1).

Nhiéu nghién cttu da st dung phuong phap tai tao lai
mo hinh cdu trdc 3D clia cay cau ti di liéu thu thap dugc
ctia UAV. C6 ba cach ti€p can chinh: Chi dua vao hinh anh
camera; LIDAR 3D; két hgp hinh anh va Lidar 3D. TU két
qua thu thap dir liéu, cac thuat todn hoc sau dugc st dung
dé tién hanh phan tich va xay dung dam may diém anh
thé hién cau trac 3D chi tiét [17], cho phép quan sat & cac
géc nhin khac nhau. Tiép theo, cac thuat toan phan cum
d liéu nhu K-Mean dugc ap dung nham phat hién nhiing
cum diém &nh bat thudng, thé hién su hu hai trén bé mat
cau.Tuy nhién, van dé dirliéu thu thap khong da thuong la
nguyén nhan chinh gay 16i trong qua trinh tdi tao cau truc
3D. € gidi quyét van dé nay, van dé phat trién cac thuat
toan t6i uu héa va ky thuat loai bo nhiéu can dugc nghién
clu chuyén sau hon

Trong viéc xac dinh vét nat trén bé mat két cau cau bé
téng c6t thép, cac thuat toan xd ly anh thudng duoc ap
dung dé& phat hién va danh gia vét nat. Cac phuong phap
nay bao gom cac buéc xt ly can bang, loai bo nhiéu va
st dung bo loc canh nhu Fujita, Sobel, hodc Canny dé xac
dinh cac vét nit. Mot s6 nghién ctiu da st dung thuat toan
may Boltzmann hoac phuong phap Otsu két hgp véi bod
loc Sobel d& phat hién vét nut. Cac thuat todn phan cum
nhu c-means, k-means va DBSCAN cling dugc ap dung dé
phat hién vét nit. Tuy nhién, viéc lua chon gilra cac phuong
phdp va thuat toan thudng cé nhiéu diém tuong déng, c6
thé& gdy nham lan. Do d6, nhiéu nghién ctiu da thuc hién so
sanh gilta cac thuat toan xt ly anh dé tim ra phuang phap
phu hgp nhat.

Ngay nay, viéc st dung phuong phap hoc sau (Deep
learning) d€ phan tich di liéu dugc thu thap tu UAV dé
tim cac vi tri hu hai da tr& nén phé bién. Cac mo-dun
trong kién tric hoc sau tinh toan cac anh xa khong tuyén
tinh tUr dit liéu vao-ra va c6 kha nang hoc hoi, dong thoi
mang dung lan truyén ngugc dugc dung dé giup cdc mo-
dun nay c6 thé diéu chinh cac trong s6 dua trén dé déc
clia ham muc tiéu. Cdc mang na-ron tich chap (CNN) va
mang no-ron tich chap sau (DCNN) dang tré thanh cong
cu phé bién trong viéc phat hién hu héng trén bé mat
cau bé téng thong qua dirliéu dau vao la cac hinh anh. So
vGi phuong phép truyén thong, CNN va DCNN tranh dugc
viéc can phai xac dinh cac dac diém th cong, gitp phat
hién dugc nhiéu loai hu héng va gidm thiéu anh hudéng
tU nhiéu xung quanh. Nhiéu nghién ctru da ap dung céc
phuang phap nay dé phat hién hu héng va dat dugc do
chinh xac cao, vugt qua 90% sau khi dao tao mot thoi
gian ngan.
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Béng 3.1. Cic phuong phap xa ly di¥ liéu

Phuong phap xt ly di liéu Nguén dit liéu Thei gian xt ly Uu diém Nhugc diém
Tai tao mo hinh cu trdc 3D | D liéu &nh va dam may diém anh | Tinh theo gid | Tai tai mé hinh két cdu cdu hoan chinh | Thai gian x(rly 1au, yéu cdu d6 chinh xac cao
XU ly anh Hinh anh Tinh theo gio D liéu don gian, cé hiéu qua cao Phc tap, kho lua chon
Hoc séu B& dii liéu anh Tinh theo ngay D6 chinh xac cao Xéc dinh m6 hinh huan luyén phuc tap
Trich xuat nguéng Hinh anh quang phé Tinh theo gi¢ Xéc dinh hu hai dudi bé mat Kho xic djnh ngﬁﬁ?é% gg 1Y, nhay cam véi

4, THAO LUAN

Thuc té€, hién nay phuong phap st dung UAV trong
viéc kiém tra tinh trang hu héng cla cu, cling nhu cac ky
thuat xr ly nham dap Uing yéu cau phat hién vi tri hu hai
dang la cac cdng nghé mdi. Viéc trién khai phuong phap
nay ngoai van dé ky thuat con phai dam bao tét viéc tuan
thd cac luat 1&, quy dinh va cé co quan quan ly phu hgp.
Cac quy dinh thudng xoay quanh viéc xac dinh vung cadm
bay, khoang cach an toan gilra thiét bi, con ngudi va do
cao bay t6i da. Tuy nhién, cac han ché vé d6 cao va khoang
céch c6 thé anh hudng dén viéc kiém tra cau, dac biét 1a
déi véi cac cau cb két cau phic tap hodc ndm trong moi
truong khoé tiép can.

Kinh té va thai gian cling la yéu t6 quan trong khi thuc
hién kiém tra cau bang UAV. Si dung UAV c6 thé gidm chi
phi va thoi gian so véi cac phuong phap truyén théng,
nhung can xem xét chi phi dau tu ban dau cho cac thiét bi
chuyén dung va hé théng xt ly dit liéu phic tap.

Viéc diéu khién hoat déng bay ctia UAV dé c6 thé quan
sat hét tat ca vi tri két cau cau trong moi trudng ma la mot
théach thiic, nguyén do chti yéu la do han ché ctia GPS va
diéu kién thoi tiét. Viéc 1ap ké hoach dudng bay cling doi
hoi xem xét khodng cach va sé lugng hinh anh can thiét dé
dam bao tinh chinh xac cao khi thuc hién cac thuat toan
phat hién vi tri hu hai mét cach tu déng.

5. KET LUAN

Nhém tac gia da trinh bay téng quan vé cac cong viéc
lien quan dén cdng nghé st dung UAV trong viéc kiém tra
va phat hién cac hu héng cla cdu dudng bo. Su phét trién
trong cong nghé ché tao UAV, cam bién va thuat toan da
tao diéu kién cho su I6n manh nhanh chéng cta linh vuc
nay. Cac van dé chinh can dugc dau tu nghién cu thém
bao gém: Phat trién thuat toan c6 kha nang phat hién thiét
hai theo thai gian thuc; t6i uu hoat déng bay ctia UAV dé
c6 thé tiép can dugc dit liéu cla tat cd vi tri bé mat cdu mot
cach hiéu qua, chinh xac va an toan; xay dung moé hinh
dang tin cay dé danh gia do 6n dinh va cau trac dua trén
d{r liéu thu thap dugc tai hién truong.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT23-24.65.
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Nghién c(u tinh toan day neo phao c6 vat treo
bang phuong phap phan td hitu han

B PGS.TS.DAO VAN TUAN
Truong Dai hoc Hang hai Viét Nam
Email: tuandv.ctt@vimaru.edu.vn

TOM TAT: Trong thuc té&, trén cic day neo vat ndi
duoc dat thém cac vat treo nhu phao va vat nang.
Viéc tinh toan luc cdng cla loai day neo nay khéng
thé thuc hién bang phuong phap giai tich. Néi dung
bai bao trinh bay Ung dung phuong phap phan tu
htu han dé tinh luc cidng day neo don thudng dung
dé neo phao chiju tai trong dong chay.

TU KHOA: Day neo, phao, phan t httu han, neo vat
ndi, luc cdng day neo.

ABSTRACT: In fact, on the flotation mooring lines
are placed additional hanging objects such as
buoys and weights. Calculating the tension of this
type of mooring line cannot be done analytically.
The content of the report presents the application
of the finite element method to calculate the
tension of a single mooring line commmonly used for
mooring buoys with current loads.

KEYWORDS: Anchor lines, buoys, finite elements,
buoyancy anchors, mooring lines tension.

1. DAT VAN DE

Cac vat ndi nhu phao, u néi, bén dau dugc neo bang hé
théng day neo. Doi véi phao thudng dugc neo bang mot
day. Trén day phao c6 thé c6 vat treo nhu phao hoac vat
nang véi muc dich gidam dao déng hoac giam trong lugng
rua neo, chiéu dai day neo ctia phao do tac dong clia ngoai
luc. Viéc tinh toan luc cang cla loai day neo nay khong thé
thuc hién bang phuang phap giai tich, chi c6 cong thuc
gan dung cho trudng hgp dan gian, khéng co cong thic
téng quat cho day neo c6 nhiéu vat treo. Phuang phap
phan ti hitu han cho phép xac dinh luc cang va quy dao
day neo véi so d6 vat treo bat ky vai cac loai tai trong dong
séng va chady. N6i dung bai bao trinh bay thuat toan tinh
toan day neo phao don cé vat treo bang phuong phéap
phan t& hiu han.

Hinh 1.1: Ddy neo cé vat treo

2. DAY NEO DON
Phuong trinh can bang cho mét phan doan day neo
xac dinh theo cong thuc:

d’z w{ [dz]zwm
M| E
dx~ H dx
Ap dung phuaong trinh can béng phan té day neo, véi
doan day neo sé co thém cac diéu kién bién tai hai dau nhu

hinh dudi day:

Hinh 2.1: So d6 phdn doan day neo
Diéu kién bién thanh phan luc ngang tai hai dau:
H =Ty cos(8,) =T cos(0)

Véi thanh phan luc thdng ding tai hai dau ta co

phuaong trinh can bang:
T sin(0) — T, sin(6,) = wl

Trong do:

H - Luc ngang tac dung va dau day neo;

V - Luc thdng dung;

T - Luc cang day neo;

w - Trong lugng riéng day neo;

| - Chiéu dai day neo.

Nghiém ctia phuong trinh can bang (1-1) doan day
neo thé hién theo cac céng thic sau:

Toa d6 x theo chiéu dai | ctia day neo:

x() = axarcsinh [é + tan(BO)] —ax*arcsinh [tan(6,)]
Toa d6 z theo chiéu dai | clia day neo:

z() = a{[l +(5+ mn(eo))z]u2 - 596(90)}

Toa d0 z theo x clia day neo:

z(x) = a * cosh E +arcsinh (tan(Bo))] — a = cosh[arcsin h (tan(6,))]
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Chiéu dai day neo tinh theo toa do x:
I(x)=a {sinh E + arcsin h (tan( 00))] e tan(@o)}

Luc cang doc theo day neo:

T = H 1+ (% + tan(6,))’

Trong do:

a=-—
w

Dé& tinh dugc luc cang va qly dao clia day neo tir cac
nghiém trén can st dung phuong phap s dé tinh. Lai giai
nay dung dé so sanh két qua véi phuong phap phan ta
h(ru han.

3. TINH TOAN DAY NEO CO VAT TREO BANG
PHUONG PHAP PHAN TU HU'U HAN

3.1. Mé hinh héa day neo theo phuong phap phan
ti hitu han

Khi ap dung phuong phap phan ti hiru han, day neo
dugc m6 hinh héa thanh cac phan ti néi véi nhau théng
qua khdp (phan t gian phang), méi phan ti dugc coi la
mot thanh, mdi thanh chiu tai trong ban than, tai trong tac
déng lén vat ndi (phao) va tai trong clia vat treo dugc coi la
cac tai trong dat tai nut.

vat noi
—

vat treo
rua neo

Hinh 3.1: Mé hinh héa d3y neo bang phuong phap phan ti hitu han
3.1.1. Ma trdn do cting cua phdn ta déay neo
Ma tran do ciing clia phan ti day neo bao gém hai ma
tran dé cing: Hinh hoc va dan hoi.

y

V1 V2
U1

u2 X

1

Hinh 3.2: Phan tir gian phang
Ma tran dé cling clia phan tir day neo bang téng cua
hai ma tran dé ctiing.
[K]. =[Ke], +[Kg],
Trong do:
[Kele - Ma tran do ciing dan héi;
[Kgle - Ma tran d6 cting hinh hoc.
Ma tran do cting hinh hoc ctia day neo phang xac dinh

theo céng thuc:
_rf1 -1
Trong doé:

L - Chiéu dai phan ta:

120

T - Luc cang day neo.
Ma tran dé ciing dan hoi:

1 0 -1 0
_EF|0 0 0 0
[Kle =7 -1 0 1 0
0 0 0 O
Trong do:

E - M6-dun dan hoi;

F - Dién tich mat cat ngang.

3.1.2. Tdi trong trén phan t&r

Tai trong tac dung Ién phan ti day neo la tai trong
ban than tac dung theo phuang thing ding theo chiéu
trong luc. Tai trong nam xién so vai truc day nhu hinh dudi,
dugc phan thanh hai tai trong theo hai phuong doc truc va
vuong gdc vai truc day neo.

q

Hinh 3.3: So dé t3i trong téc dung lén diy neo
Pugc phan thanh tai trong doc truc:

gx

Hinh 3.4: Tai trong doc truc
Va tai trong vudng goéc véi truc thanh:

qy

Hinh 3.5: T3i trong vuéng goc truc diy neo
Khi tai trong phan bé déu, vector tai trong nut xac dinh
theo cong thuc:

{Fe} =

3.2. Ma tran chuyén hé truc toa do

Méi phan ti gian phdng c6 mét hé toa dé cuc bé riéng,
do d6 can cé ma tran chuyén hé truc toa do ti cuc bd vé
téng thé.
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Hinh 3.6: Phan ti gian phang trong hé toa dé tong thé
Dat gia thiét co mot phan tir gian nam trong mat phang
nghiéng véi truc x clia hé toa dé téng thé mot goc a.
Vay ma tran chuyén hé toa do c6 dang:

(1= [[?' [7?] ]

Trong do:

' cosa —sina
O
sina cosa

cosq = sin=27% L= (X, = Xp)2 + (%, — 11)?

Trong dé:

X_2 -Toa d6 X nut cudi ctia phan ta;
Y_2-Toa do Y nut cudi ctia phan td;
X_1-Toa d6 X nat dau clia phan ti;
Y_1-Toa dd Y nat nat dau phan ta;

L - Chiéu dai phan tu.

4. MA TRAN DO CUNG VA VECTOR TAI TRONG NUT
CUA DAY NEO

4.1. Chuyén hé truc toa dd ma tran d6 cing va
vector tai trong nit phan ti diy neo

Trudc khi tich hgp cac ma tran dé cling va vector tai
trong nut dé xac dinh ma tran doé cling va vector tai trong
nut ctia phan ti can chuyén cac dai lugng nay sang hé toa
dé téng thé theo cong thuc:

(K1."" = [TIIK][T]™* = [T]IK]ITI" do [T]" = [T]-* ([T]
{Fl."" = [TH{F)e

Trong do: [K] " va {F}.""- Ma tran d6 cling va vector tai
trong nut trong hé toa doé téng thé.

Ma tran dé ciing va vector tdi trong nut cda hé day neo
dugc tao thanh tu viéc tich hgp tu cadc ma tran d6 ciing va
vector tai trong nut cda tiing phan tu.

4.2, Tai trong do phao va vat treo

Tai trong tac déng 1én phao (vat néi) la cac tai trong do
gid, séng, dong chay tac dung dugc tinh theo céac tiéu chuan
hién hanh duoc coi la tai trong dat tai nat cudi day neo.

Tai trong cua vat nang dugc coi la tai trong dat tai nat
tai vi tri ¢6 vat ndng c6 phuong thing ding, hudng lén
trén néu la phao, hudng xudng dudi néu la vat nang. S6 vat
treo trén day neo cé thé nhiéu tuy theo muc dich st dung.

Céc tai trong dat tai nut dugc goi la tai trong nut sé
dugc cong thém vao vector tai trong nut cla hé tai dong
€6 chi s6 tuong Ung vdi chi s6 chuyén vi tai ndt c6 cling

phuong véi tdi trong.

4.3. Hé phuong trinh day neo

Sau khi xtr ly tai trong nut, hé phuong trinh day neo
xac dinh theo cong thuc:

[K(DI{u}={F}

Trong do:

[K(T)] - Ma tran d6 cing hé day neo;

{u} - Chuyén vi nat hé day neo;

{F} - Vector tai trong nut hé day neo.

4.4, Diéu kién bién

Diéu kién dau day neo (ndi vdi rua neo): Chuyén vij tai
dau day neo theo phuong ding va phuong ngang déu
bang 0;

Diéu kién cudi day neo (ndi v6i phao) coi mat nudc
nam ngang, chuyén vi theo phuang ding tai diém cudi
day neo sé bang 0.

5. GIAI HE PHUONG TRINH DAY NEO

Trong phuong trinh trén lyc cang T chua biét, do dé
ca KT, u déu chua xac dinh. D€ giai hé phuaong trinh nay s
dung phuong phap lap, véi gia tri gid dinh TO ban dau, sau
méi budc 13p sé kiém tra diéu kién can bang nut, d6 chénh
gilta ndi luc va ngoai luc xac dinh theo cong thic:

A{F} = {F}ngoai tve — (F}noi twe

D6 chénh nay la luc dé tinh cho vong lap tiép theo.
Vong lap két thuc khi diéu kién can bang nut dat sai s6
cho phép.

*) Thudt todn:

a) Xdc dinh théng sé ban dau

1. Xac dinh dac trung phan ti;

2. Xac dinh vector toa d6 nat phan ti TDO, TD = TDO;

3. Gia dinh luc cdng ban dau: T=T0;

4. Xac dinh vector chiéu dai phan t& ban dau phu
thudc toa d6 nat: LO, L = LO;

5. Xac dinh ma tran chuyén hé truc toa dé phan tu
theo toa dd nut tai budc ban dau Te(TDO);

6. Xac dinh ma tran d6 cliing phan tdi: G6m ma tran do
cling dan héi va ma tran dé cing hinh hoc theo toa dé nat
va luc cang Ke(TDO);

7. Xac dinh vector tai trong nut Fe(TDO);

8. Chuyén vector tai trong nut Fe(TD0) va ma tran do
cling Ke(TDO) phan tir sang hé toa do tong thé;

9. Xac dinh ma tran do ciing cla hé KOo;

10. Xac dinh vector tai trong nut ctia hé FO;

11. Gan Delta_F = FO;

12. Cho chuyén vi ban dau CV =0.

b) Vong Idp

1. XU ly diéu kién bién;

2. X&c dinh chuyén vi Delta_CV(T,TD);

3.CV=CV+Delta CV;

4. Xac dinh toa dd mai cGia nut phan ta TD;

5. Xac dinh chiéu dai phan tt theo toa d6 méi Le(TD);

6. Xac dinh luc cang theo toa d6 mai Te(LO,L);
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7. Xé&c dinh ma tran chuyén hé truc toa dé Te(TD) theo
toa d6 mdi;

8. Xac dinh vector néi luc tai cac nut trong hé toa do
téng thé N(TD) clia c& hé (dua vao luc cang);

9. Xac dinh vector tai trong nut Fe(TD) theo toa do mdi;

10. Chuyén vector tai trong nat Fe(TD) phan tr sang hé
toa dé téng thé;

11. Xac dinh vector luc F(TD) clia ca hé tai toa d6 mdi;

12. Xac dinh Delta_F = F(TD)-N(TD);

13.Kiém tra Delta_F néu sai s6 16n hon gia tri cho phép;

14. Xac dinh ma tran d6 cing phan td: GGm ma tran
dd cliing dan héi va ma tran do ciing hinh hoc theo toa d6
nut va luc cang Ke(TD) theo toa do mdi (chiéu dai phan ti
thay d6i);

15. Chuyén ma tran d6 ciing Ke(TD) phan t sang hé
toa do téng thé;

16. Xac dinh ma tran do cing K clia ca hé;

17. Lap lai budc 13;

18. Néu dat sai s6 cho phép thi thuc hién dong tiép;

19. Xac dinh phan luc tai cac chuyén vi bi chan.

6. TINH TOAN THUC TE

6.1. Trudng hop khong cé vat treo

Dé so0 sanh két qua tinh toan theo phuong phéap phan
tl hru han va giai tich tac gid tinh todn cho mét day neo
don. Xich neo dudng kinh 0,1 m; dai 20 m; d6 sau nudc 9,5
m; tai trong ngang dat tac dung vao phao 2T (19,6 kN).

Két qua tinh toén:

- D6 thi quy dao day neo dugc thé hién nhu Hinh 6.1;

- DO thi nét lién la quy dao day neo theo phuong phap
PTHH;

- DO thi nét dut la quy dao day neo theo phuong phap
gidi tich.

0 15 3 45 6 75 9 105 12 135 15 165 18
X

b—br

Hinh 6.1: Quy dao day neo theo gidi tich va phuong phap
phan tir hitu han

Luc cang I6n nhét tai diém néi xich neo va phao 2,59 T
theo gidi tich; 2,57 theo phuong phéap PTHH sai s6 0,07%. Luc
tadc dong lén rua neo: Luc nang: 0,57 T; luc kéo ngang 2,0 T.

Quy dao day neo cho thay két qua cda hai phuong
phap gan nhu trung nhau. Nhu vdy, thuat toan tinh toan
day neo bang phuang phap phan td hitu han néu trén la
dung dan.

6.2. Trudng hop co vat treo

Vat treo nang 0,5 T (4,9kN).

K&t qua tinh toan:

D6 thi quy dao day neo dugc thé hién nhu Hinh 6.2.
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Do thi nét lién la quy dao day neo cé vat treo;
Do thinét dut la quy dao day neo khéng cé vat treo.

105

V-

Hinh 6.2: Quy dao day neo khéng cé vat treo va co vt treo

- Luc cang I6n nhat tai diém néi xich neo va phao 2,69T;

- Lyc tdc dong Ién rua neo: Luc nang: 0,24 T; luckéo 2,0T.

Két qua tinh toan cho thay khi c6 vat nang treo thém
vao day neo luc nang tac dong lén rua neo giam, luc ngang
khéng thay ddi, khoang cach gilia vat néi va rua neo theo
phuong ngang giam di. Nhu vay, khi c6 vat treo ndng sé
gidam dugc trong lugng rua neo va giam dugc do dich
chuyén cla vat néi.

7. KET LUAN

Viéc tinh toan hé day neo c6 vat treo thuc chat la giai
quyét bai toan hé mém phi tuyén, khi ap dung phuong
phdp phan t& hitu han c6 thé tinh dugc hé day neo phtic
tap co nhiéu vat treo trén day cho phép gidi quyét duoc
cac bai toan vé day neo khi khong thé ap dung phuong
phap giai tich. Noi dung bao cao c6 thé lam tai liéu tham
khao cho nghién cttu tinh toan day neo, ting dung phuong
phap phan t& hitu han trong tinh toan hé mém phi tuyén.
Noi dung bai bdo c6 thé lam tai liéu tham khao trong thiét
ké cling nhu giang day.

Lai cdm on: Nghién ciu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT23-24.67.
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Developing a labview-based software

for vital signals monitoring
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ABSTRACT: This paper presents a LabVIEW-
based software for vital signals monitoring using
two different sensors: a photoplethysmography
(PPG) sensor and an ultra-wideband (UWB) radar.
The software can measure the heartbeat signal
from a finger by the PPG sensor and apply either
a fast Fourier transform (FFT) or a peak-peak
algorithm to extract the heart rate. The software
can also measure the heartbeat and respiration
signal from a distance by the UWB radar and use
a mulfivariate signal decomposition to efficiently
extract the heartbeat signal. Moreover, the software
can automatically detect the person's position
by analyzing the large movement or respiration
movement. The software can display the raw signal
and the vital signals in real-time on a graphical user
interface (GUI). The software is designed to be
user-friendly, flexible, and accurate for vital signals
monitoring applications.

KEYWORDS: Vital signs, UWB radar, Labview-
based toolbox, PPG sensor, FFT, MSD, Real-time
monitoring.

Abbreviations:

PPG Photoplethysmography
UWB Ultra-wideband

FFT Fast Fourier transform
GUI Graphical user interface

1.INTRODUCTION

Ultra-wideband impulse (UWB) radar is a specialized
radar system that operates by transmitting and receiving
ultra-wideband impulses. Unlike conventional frequency-
modulated continuous wave (FMCW) radars, UWB radar
utilizes short-duration, high-bandwidth pulses. These
impulses enable UWB radar to operate with significantly
lower power consumption.

UWB radar finds practical applications in short-range
indoor scenarios, including: People counting [1, 2], human
gait recognition [3, 4], Gesture recognition [5, 6], sleep
monitoring [7, 8] and driver safety assistant systems [9, 10].
Additionally, UWB radar seamlessly integrates with other
Internet of Things (IoT) devices within smart monitoring

systems. Recently, there has been growing interest in
using UWB radars for remote measurement of vital
signals, including respiration and heartbeat signals. These
applications highlight the versatility and potential impact
of UWB radar technology in various domains.

In recent times, Ultra-wideband (UWB) radars have
garnered significant interest for their application in remote
vital signal measurement. These signals encompass
respiration and heartbeat patterns [11 - 13]. UWB radars
exhibit the capability to detect subtle movements
associated with an individual’s breathing and cardiac
functions, enabling precise assessment of respiration rate
and heart rate. Notably, the magnitude of the heartbeat
signal is observed to be smaller than that of the respiration
signal [14]. The small vital signal could be suffered and be
buried in the noise signal. Thus, it is necessary to develop
signal processing methods to accurately extract the vital
signal. In various applications, referred signals such as
the heartbeat signal from a finger by the PPG sensor are
measured and monitored concurrently [15, 16].

Therefore, the raw signals, referred signals and
processed signals must be monitored simultaneously in
real-time on a graphical user interface (GUI) to provide
accurate analysis and solutions.

Despite the ongoing advances in vital signs monitoring
systems and signal processing algorithms, various remain
treadmill systems due to their insufficient features and
limited applications. The majority of conventional designs
suffer from different drawbacks in monitoring vital signs.
First of all, they lack a user-friendly graphical user interface
(GUI), and even if it is available, it is usually programmed
by traditional programming language which is not easy
for the technicians to design their GUI to be suitable for
their needs. Second, they cannot manage data to follow
up on circumstance progress. Third, they lack of reliable
signal processing method which leads to better solutions.
To overcome these drawbacks, extensive efforts have been
made to develop a new design of user-friendly software
based on the LabVIEW environment which is a graphical
programming language. This software will be user-
friendly, flexible and accurate for vital signals monitoring
applications.

LabVIEW, a graphical programming language, is highly
efficient and particularly attractive for GUI development in
clinical applications. In a recent study [15, 16], researchers
developed a GUI using LabVIEW that monitors the ECG
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and the EMG signals and also the diagnosis of heart
diseases and muscles disorders. It provides comprehensive
management of patient’s data and monitoring of vital
signals that are required for precise diagnosis of heart
diseases and neuromuscular disorders.

In this paper, we propose a LabVIEW-based software
designed for vital signals monitoring. The software employs
two distinct sensors: a photoplethysmography (PPG) sensor
and an ultra-wideband (UWB) radar. Using the PPG sensor,
it can measure the heartbeat signal from a finger and apply
eitherafastFouriertransform (FFT) ora peak-peakalgorithm
to extract the heart rate. Additionally, the software utilizes
the UWB radar to measure heartbeat and respiration signals
from a distance, employing a cross-correlation algorithm
to detect their frequency. Furthermore, the software
automatically identifies a person’s position by analyzing
large movements or respiration patterns. Real-time
display of raw signals and vital signs is facilitated through
an intuitive graphical user interface (GUI). The software
prioritizes user-friendliness, flexibility, and accuracy for vital
signals monitoring applications.

2. MATERIALS AND METHODS

2.1. Experimental system

The experimental system is shown in Figure 2.1 and
the block diagram of the designed data acquisition and
monitoring system is depicted in Figure 2.2. The system
consists of a PPG sensor, UWB radar and a personal
computer (PC) which is built-in with the developed
software that represents the core of this paper.

- Placement of UWB Radar: Position the UWB radar at a
suitable distance from the person’s chest.

- PPG as Reference: Utilize PPG to measure the
heartbeat signal, serving as a reference for the UWB radar.

- Signal Acquisition: Commence acquiring signals
simultaneously from both the PPG and UWB radar.

2.2, Signal Extraction Algorithms

This research applies specialized algorithms to extract the
heartbeat signal (from both PPG and radar) and the respiration
signal (from radar) [17, 18]. The vital signs acquisition and
monitoring process is summarized by the diagram in Figure
2.2 and the flow chart in Figure 2.3. For detail.

- Real-time measure heartbeat signal by PPG sensor
attaching to a finger: Raw signal and algorithm to extract
heart rate (FFT or Peak-Peak measurement).

- Real-time measure heartbeat and respiration signal
and algorithm to detect their frequency.

+ Raw UWSB radar signals, including static signals, can
be removed using methods like mean subtraction, singular
vector decomposition, or band-pass filters;

+ Detect movement and measure the distance from
the radar to the observed person;

+ Measured signal will be segmented into the windows
and then stacked based on the distance from the radar to
the observed person;

+ Finally, vital signs are extracted by applying the
multivariate signal decomposition method in [17] with
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parallel processing in which the program implements a
queue-based system with multi-threading for efficient signal
processing, ensuring real-time monitoring of vital signs.

UWB Impulse Radar

y

Figure 2.1: Experimental system arrangement
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Figure 2.2: Block diagram of the developed vital signs acquisition
and monitoring system
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Figure 2.5: Code diagram for reading PPG signal

2.3. GUIl and functions

GUI of developed software is shown in Figure 2.4.
Developed software has 4 main functions such as:

- Real-time measure heartbeat signal by PPG sensor
attaching to a finger: Raw signal and algorithm to extract
heart rate (FFT or Peak-Peak measurement);

- Real-time measure heartbeat and respiration signal
and algorithm to detect their frequency;

- Auto detect person’s position by large moving or
respiration movement;

- Real-time display of raw signal and heartbeat/
respiration signal.

Figure 2.5 shows the code diagram for reading signals
from a PPG sensor which is attached to a finger, allowing for
non-invasive monitoring.

Figure 2.6 shows the code diagram for extracting heart
rate from the PPG signal. The software captures both the
raw signal and applies specialized algorithms, such as
FFT or Peak-Peak measurement, to extract the heart rate
efficiently. This enables healthcare professionals to monitor
and track changes in heart rate continuously.

Figure 2.7 shows the code diagram for reading signal
from UWB radar which is placed at a distance to the chest
of the observed person.

Figure 2.8 shows the code diagram for extracting
heartbeat and respiration signals from UWB radar.
Algorithms for detecting the frequency of both signals are
implemented, enabling the software to provide analysis on
the respiratory rate as well. This enhances the monitoring
capabilities and provides comprehensive information
for people counting, human gait recognition, gesture
recognition, sleep monitoring, driver safety assistant
systems, or even healthcare professionals.

Leveraging LabVIEW's capabilities, the software
incorporates an auto-detection feature to identify the
position of the person being monitored. By analyzing
large movements or respiratory patterns, the software
automatically determines the person’s position, aiding in
accurate signal acquisition.

Figure 2.9 shows the code diagram for displaying 2D
and 3D graphs. Thus, the software provides a real-time
display of the raw signal, as well as the processed heartbeat
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and respiration signals in 2D and 3D graphs. Consequently,
the software is designed to be user-friendly, flexible and
accurate for vital signals monitoring applications.

utputECG signal
o

= B

N

o
i 12 8 sarich -
— it B | el
mm Ehis
Wic 3 ] 1:@_%'9""

o “EE

Figure 2.6: Code diagram for extracting heart rate by PPG signal
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Figure 2.8: Code diagram for extracting heartbeat and respiration
from UWB radar signal

Figure 2.9: Code diagram for displaying 2D and 3D graphs

3. CONCLUSION

This research paper presents the development of
a LabVIEW-based software for real-time vital signals
monitoring that uses LabVIEW and two sensors: A PPG
sensor and a UWB radar. The software is designed to
measure and analyze vital signals, including heartbeat and
respiration, with the ability to extract relevant information
such as heart rate and frequency. The software incorporates
practical algorithms and techniques to ensure accurate
and reliable measurements. The heartbeat is acquired from
the PPG sensor attached to the finger and the software
implements either FFT or peak-peak algorithm to estimate
the heart rate. The software also obtains the heartbeat and
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respiration signal from a distance using the UWB radar and
applies a multivariate signal decomposition to efficiently
extract the heartbeat signal. This enables healthcare
professionals to monitor and track changes in heart rate
continuously. Furthermore, the developed software also
facilitates the simultaneous measurement of heartbeat
and respiration signals. This enhances the monitoring
capabilities and provides comprehensive information
for people counting, human gait recognition, gesture
recognition, sleep monitoring, driver safety assistant
systems, or even healthcare professionals. By analyzing
large movements or respiratory patterns, the software
automatically determines the person’s position, aiding in
accurate signal acquisition. The software presents the raw
signal and the vital signals in real-time on a GUI in both 2D
and 3D graphs. The software has the following features:
user-friendliness, flexibility, and accuracy for vital signal
monitoring applications.
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Maritime University under grant number DT23-24.16.
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Nghién ctru phat trién mo hinh ddng hoc

cho robot dan ddng vi sai
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TOM TAT: Néi dung bai bao tap trung vao viéc
nghién ctu phat trién mé hinh déng hoc cho hai
loai robot c6 hé théng Iai d&n déng vi sai. Cac banh
xe & mot bén cla robot duoc diéu khién déc lap vai
cac banh xe & phia bén kia. Bdng cach phdi hop hai
téc d6 khac nhau, nguoi ta c6 thé khién robot quay
tai chd, di chuyén theo duong thdng, di chuyén theo
dudng tron hodc di theo bat ky quy dao quy dinh
nao. Trong bai bao, cidc phuong trinh chuyén déng
cla robot dugc diéu khién théng qua téc d6 banh
xe vi sai dugc dua ra. Cac két qua nghién clu duoc
méb phdng bing phan mém Matlab & Simulink.

TU KHOA: Robot di déng, déng hoc robot, Matlab
& Sinmulink, mé hinh toan.

ABSTRACT: The paper of the article focuses on
research and development of kinematic models
for two types of robots with differential steering
systems. The wheels on one side of the robot are
controlled independently of the wheels on the other
side. By combining two different speeds, one can
make the robot rofate in place, move in a straight
line, move in a circle, or follow any prescribed
trajectory. In the article the equations of motion
of the robot controlled through differential wheel
speed are given. The research results are simulated
using Matlab & Simulink software.

KEYWORDS: Mobile robot, kinematics, Matlab &
Simulink software, mathematical model.

1. DAT VAN BE

Robot di ddng tu dong dang dugc Uing dung réng réi
trong nhiéu linh vuc nhu khai thac mé, tham hiém khéng
gian va trong nganh dich vu. Robot di déng truyén dong vi
sai (DDMR) la mét trong nhitng robot nhu vay da dugc su
dung rong rai phé bién do tinh don gian va dé diéu khién
[2]. Robot dan déng vi sai bao gom hai robot riéng biét
banh xe ddy va banh xe thi ba goi la banh xe thau dau
¢6 thé di chuyén tu do trong khéng gian. Bang cach diéu
chinh céng suat &p dung cho déng cg, robot c6 thé dugc
van hanh dé tién vé phia trudc, quay tai ché hoac thuc hién
chuyén ddng trén bat ky vi tri nao tuy y (Hinh 1.1).

! N e
1L ST S R

N—_
L=-R

Hinh 1.1: Cdu trdc va nguyén Iy diéu khién hudng cda robot

truyén déng vi sai

M6t s6 cong trinh nghién ctu vé mé hinh héa va diéu
khién cac robot nhu vay [1, 2, 3. Tuy nhién, hau hét cac
cdng trinh nay xt ly hai khia canh mét céch riéng biét. M6
hinh hoa chi tiét robot c6 banh xe c6 tinh dén bo truyén
doéng dong luc hoc, luc can lan va cac rang budc ghép nai
chua dugc thir nghiém trong hau hét cac cong trinh khi
thiét ké cac so dé diéu khién.

Bai bdo thao luan vé mé hinh déng hoc va déng luc
hoc chi tiét cho robot di déng vai hé truyén déng vi sai.
Noi dung bai bdo bao gom cac néi dung: 1: Xay dung mo
hinh déng hoc cho robot truyén déng vi sai; 2: K&t qua mo
phong; 3: Két luan.

L=R L<R

2. XAY DUNG MO HINH DONG HOC CHO ROBOT
TRUYEN DONG VI SAI

2.1. Mé ta cau tric ctia robot vi sai

Robot truyén déng vi sai bao gém mot bé dugc trang
bi mét banh xe phia trudc va moét cap truyén dong dong
truc phia sau. M6i banh dan déng nay dugc dan déng doc
1ap b&i mot dong co DC (Hinh 2.1). Bang cach thay déi cong
suat cdp vao dong ca, robot di dong c6 banh xe vi sai c6
thé dugc ché tao dé di chuyén theo dudng thidng hodac
theo déi cac quy dao khac nhau nhu dudng cong, vong
tron... M6 hinh toan hoc la mét phan quan trong trong
viéc thiét ké bat ky hé théng diéu khién nao. M6 hinh dong
hoc va déng luc hoc clia robot da dugc thao luan dudi day.

= =

Motor Motor

I

Free Turning wheel

Hinh 2.1: C4u truc hé truyén déng
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Néu ca hai banh xe dugc dan dong cung hudng va
cung téc do thi robot sé di theo dudng thang. Néu ca hai
banh xe dugc quay véi téc dé bang nhau theo hudng
ngugc nhau, nhu thé hién rd trong so @6 hién thi, robot sé
quay quanh diém trung tam cua truc. Mat khac, tuy thudc
vao téc d6 quay va hudng clia no, tdm quay c6 thé roi vao
bat ky vi tri ndo trén dudng xac dinh bai hai diém tiép xuc
cta I6p xe. Khi robot chuyén déng theo dudng thang thi
tam quay cach robot moét khoang vé han.

Vi hudng clia robot phu thudc vao toc dé va hudng
quay cla hai banh dan dong nén cac dai lugng nay can
dugc cdm nhan va kiém soat mot cach chinh xac. Robot
dugc diéu khién bang vi sai tueng tu nhu cac banh rang vi
sai dugc sir dung trong 6 t6 & chd ca hai banh xe c6 thé ¢
téc dod quay khac nhau, nhung khong gidbng nhu hé théng
truyén ddng vi sai, mot hé théng dugc diéu khién vi sai sé
c6 ca hai banh dugc dan déng. Robot c6 banh vi sai dugc
st dung réng rai trong ché tao robot vi chuyén déng clia
ching dé 1ap trinh va c6 thé dugc diéu khién tét. Hau nhu
tat ca cac robot tiéu dung trén thi trudng hién nay déu s
dung hé théng lai vi sai chli yéu vi chi phi thap va don gian.

2.2. M6 hinh déng hoc robot vi sai

Hinh 2.2 minh hoa phuong phap tinh todn dong hoc
truyén déng vi sai clia robot c6 banh xe di dong. Cac bién
dugc biéu thi bang ky hiéu sau: X va Y |a hé toa goc (hé
toa do gén véi mat dat). St dung diém & gilra cac banh xe
lam géc cla robot. X, va Y, la toa d6 trong tam cla robot
trong hé quy chiéu géc. Hudng clia robot so vai hé toa goc
la @. Ban kinh cta banh xe la r va chiéu réng cla xe b. Gia
st cac banh xe ludn tiép xdc véi mat dat (khong céd hién
tuong trugt), cdc banh xe mé ta cac cung trén mat phang
sao cho xe ludn quay quanh moét diém (goi tét 1a ICR - tdm
quay tuc thoi).

Y]

(0] X X
Hinh 2.2: Thiét I3p hé toa dé cho robot
Toc d6 tiép xudc véi mat dat clia banh xe bén tréi la v,
va banh xe bén phai V, dan dén xe chuyén dong quay vdi
van téc géc w. Theo dinh nghia van t6c goc, ta thu dugc:

o= VL (M
b
R= b.(vp +v,) )
20, =v;)

Si dung phuong trinh van toc goc, van téc tuc thoi V
cla diém nam gilfa cac banh xe ctia robot dugc tinh bdi (3):
Ve +v, 3)

2

V=wR=
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Van téc tiép tuyén clia banh xe cling c6 thé dugc viét la:
Vg =1, (4)

Vv, =r.o; (5)

Trong d6: w, va w, - Van toéc goc trai va phai cla cac

banh xe quanh truc cdia ching. Do d6, ddng hoc cla robot
trong toa d6 ca thé cuc boé c6 thé dugc viét la:

L
Xp 2 2,
s l=l 0 0 [ L} (6)
. a)R
[ r

S
SN

Bang céach st dung phép bién déi toa do (phép xoay
truc), cudi cung cé thé thu dugc mé hinh déng hoc cla
robot theo toa dé téng thé nhu (7):

X cosp 0
’ . {V} )
Vg |=|sing O
. 0]
) 0 1

Trong dé: V va w - Cac bién diéu khién.
Déi khi ta cé thé gap phai tinh hudng, trong d6 van toc
V va van t6c goc w dugc cho lam dau vao va van téc géc
clia bén trai w, va banh xe bén phai w, dugc tim kiém dudi
dang bién diéu khién. Trong trudng hop nay, phuong trinh
da (7) c6 thé dé dang dugc xay dung lai. S& dung quan hé
R =V/w va wR = vR/r ta thu dugc phuang trinh tinh van téc
gdc ctia banh xe bén phéi w:
. V+awb/2
r (8)
Quy trinh tuong tu c6 thé dugc ap dung dé tinh van
toc goc clia banh xe bén trai w,.
V-wb/2 9)

R

.

Trén co sG cac phuong trinh (7), (8), (9), so d6 cau tric
mo phong déng hoc cho robot di ddng véi hé truyén déng
vi sai dugc xay dung nhu trén Hinh 2.3.

x

— =
D — omegal
v —J
omegaR

> »(_1
& ::l:l xB_dot
= »(2 )

- phizdo(
b
B =
o] ;
2 > i phi
B

@ Ce)

1
J 5 xB

Hinh 2.3: So d6 mé phéng déng hoc robot c6 hé truyén déng vi sai

3. MO PHONG PONG HOC ROBOT DI PONG 2 BANH
VI SAl

V&i muc dich mé phong dong hoc cta robot, mot mo
hinh mé phéng da dugc xay dung trén Matlab & Simulink
nhu Hinh 2.3 trinh bay cac théng s6 vat ly dugc st dung clia
thiét bi di dong dugc moé phong la b=0,2(m), r=0,05(m).

Quy dao di chuyén cho robot dugc thiét lap gia dinh
nhu trong Hinh 3.1. Quy dao di chuyén dugc thiét 1ap c6



Tap 64

I SO 7/2024 (743) KHOA Hoc GONG NGH[

nhing doan chuyén dong thang, ré trai, ré phai va déi
hudng dé danh gia kha nang dap (ng ctia méd hinh déng
hoc da thiét ké.

20

5 1‘0 1‘5 20
Hinh 3.1: Quy dao va pham vi dich chuyén cta robot

Chay két qud m6 phéng cho thay robot da chuyén
dong bam quy dao véi d6 chinh xac cao, két qua dugc moé
ta trén Hinh 3.2.

20 -

@
T

Y [meters]

6 !; 10 1‘2 1‘4 1‘6 1‘8 26 2‘2
X [meters]
Hinh 3.2: K&t qud mé phdéng robot chay theo quy dao gia dinh
Dép tng t6c d6 cta banh trai, banh phai va gia téc goc
cla robot dugc thé hién nhu trong Hinh 3.3 va Hinh 3.4.
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Hinh 3.3: Dap ung téc dé banh trai va banh phai cda robot
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Hinh 3.4: Gia téc géc cta robot trong qua trinh chuyén déng

K&t qua cho thay toc d6 clia robot dap tng rat sat véi
gia tri dat vdi sai léch nhé hon 1%. B diéu khién Pl dugc
thiét ké véi bo loc trude la hoat dong tin. M6 hinh mé
phoéng dugc thiét ké cé thé dugc st dung dé mé phong
nhiém vu cla robot di déng nhu chuyén déng diém-diém
diéu khién, di theo dudng di va tranh chuéng ngai vat.

4. KET LUAN

Bai bdo da trinh bay nhiing nghién cliu dé xay dung
mo hinh déng hoc cho robot di dong truyén déng vi sai
bang cach st dung phuaong trinh khong gian trang thai.
Mét bo diéu khién dong hoc va dong don gian ciing da
dugc thuc hién. M6 hinh véi cac so d6 diéu khién da cé
thé theo d6i quy dao da cho mot cach chinh xac. Cac thuat
toan diéu khién manh mé hon sé dugc nghién cuu trong
tuaong lai.

L&i cdm on: Nghién ctu nay duogc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT23-24.24.
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Ung dung phuong phap tinh todn biéu tuong xac dinh
cong thirc giai tich cta phan luc goi d& hé truc tau thiy

B TS. CAO DUC THIEP™; ThS. LE DINH DUNG; ThS. BUI THI HANG

Truong Dai hoc Hang hai Viét Nam
Email: “thiepcd@vimaru.edu.vn

TOM TAT: Bai bao trinh bay phuong phap gidi,
thuat todn va két qud thu duoc khi ung dung
phuong phap tinh toan biéu tuong vao bai toan xac
dinh phan luc géi d& hé truc tau thdy nham fim
duoc céng thuc gidi tich clia phan luc tai cac gdi
dd theo cac théng sé dau vao. Xuat phat t& mé
hinh todn viét cho ddm siéu tinh nhiéu nhip 1a két
qud cla viéc mé hinh hoéa tU két cau thuc té cla hé
truc tau thdy, nhém tac gid xady dung mét phuong
phap gidi va thuat todn mdi dé gidi mé hinh toan
nay. Khac véi cac phuong phap gidi da biét 1a su
dung cac phuong phap s6, phuong phap giai trinh
bay trong bai bao nay s& dung mét phuong phap
tinh todn mdi - phuong phap tinh todn biéu tuong.

TU KHOA: Tinh toan biéu tuong, céng thic gidi
tich, phan luc géi d& hé truc tau thay.

ABSTRACT: The paper presents the solution
method, algorithm and obtained results when
applying the symbolic computation method to
the problem of determining the bearing reaction
forces of a ship's shaft system in order to find
the analytical formula of the reaction force at the
supports in terms of the input parameters. Starting
from the mathematical model written for multi-
span superstatic beam model which is the result
of modeling from the actual structure of the ship's
shaft system, the authors built a new solution
method and algorithm to solve this mathematical
model. Different from known solutions that use
numerical methods, the solution method presented
in this paper uses a new computation method -
Symbolic computation method.

KEYWORDS: Symbolic computation, analyfical
formula, bearing reaction force of ship's shaft system.

1. DAT VAN BE
Tinh toan phan luc tai cac goi d& la bai toan quan
trong khi tinh nghiém bén hé truc trong qua trinh thiét ké
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dong mdi, thiét ké hoan cai hoac sra chira [6n tau thay. Hé
phan luc g6i d& phan anh muic d6 téi uu clia hé tai trong
tdc dung trén cac bac d& cling nhu quyét dinh dén tinh
lam viéc an toan, tin cdy cla hé truc vua thiét ké ra, déng
thai cling cho biét c6 kéo dai dugc tudi tho clia hé truc
hodc cai thién dugc chi sé thiét ké hiéu qua nang luong
(EEDI - Energy Efficiency Design Index) clia tau hay khong.

Theo Quy chuan ky thuat quéc gia cta Viét Nam hién
nay, duong kinh cac doan truc ctia hé truc tau thay dugc
tinh todn theo diéu kién truyén mé-men xoan [1], sau dé
dugc tinh nghiém lai theo cac diéu kién chiu kéo/nén, chiu
uén, chiu xoan... Trong d6, hé phan luc tai cac goi d& can
dugc xac dinh théng qua cac phuang phép s6 gan dung.
Do vay, khi muén danh gia anh hudng clia mot yéu to
nao dé dén hé phan luc nay sé phai thuc hién nhiéu lan
chubi cong viéc: Thiét 1ap gia tri ban dau cla yéu t6 can
xem xét anh hudng = tinh toan hé phan luc g6i d6 - thay
déi gia tri chia yéu t6 anh hudng > tinh toan lai hé phan
lyc g6i dd. Tuy nhién, cac két qua thu dugc nay cling thiéu
tinh truc quan va khé khan trong phan tich, danh gia anh
hudng cta né.

Trén thé giGi hién nay, phuong phédp tinh toan
biéu tugng (tam dich tu thuat ngr ti€ng Anh: Symbolic
Computation) dang dugc nghién cu va Uing dung rong
rai trong cac bai toan ky thuat can cac tinh toan chinh xac
cao. Theo phuong phép nay, cac bai toan ky thuat trong
thuc té sé dugc tinh toan st dung biéu tugng xa téi muc
6 thé, t6t nhat la dua ra dugc cac cong thic giai tich cudi
cung. Can clr trén cac cong thuc gidi tich d6 sé c6 thé phan
tich, danh gia cac yéu t6 anh hudng mot cach chinh xac,
truc quan hon hodc néu can thay s6 thi cling sé cho két
qua sé chinh xac hon.

Trong khuén khé bai béo nay, nhém tac gia trinh bay
cac can c’ clng nhu két qua dat dugc cua viéc Ung dung
phuaong phép tinh toan biéu tugng vao bai toan tinh toan
phan luc g6i d& hé truc tau thay nham dat dugc két qua
chinh xac hon ciing nhu tao thuan Igi, dé dang trong
nghién clu cac yéu té anh hudng dén hé phan luc goi dé
clia hé truc tau thay.
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2. XAC DINH CONG THU'C GIAI TICH CUA PHAN LUC
GOI PG HE TRUC BANG TiNH TOAN BIEU TUONG

2.1. Giéi thiéu phuong phap tinh toan biéu tugng

Thuc hién tinh toan biéu tuong c6 nghia la st dung
may mac, chang han nhu may tinh, dé xir ly cac phuong
trinh va biéu thuic toan hoc & dang biéu tugng. Cac biéu
tuong xuat hién dudi dang ky hiéu cé thé biéu thj céc
s6 nhu s6 nguyén, sé hlu ti, sé thuc va sé phc, cac doi
tugng todn hoc nhu da thic va ham s6, hé phuong trinh
va tham chi cac cau tric dai s6 triru tugng hon nhu nhom,
vanh va cac phan t clia chung. Cac phép tinh biéu tugng
dugc thuc hién chinh xac theo cac quy tac dai sé thay vi st
dung phép tinh gan dung dau phdy doéng nhu trong tinh
toan sé. Tinh toan bi€u tugng nam & ranh giéi gidra linh
vuc toan hoc va khoa hoc may tinh. Cac déi tugng duac
thao tac la cac thuc thé toan hoc, nhung cac y tudng thuéat
toan thudng dén ti khoa hoc may tinh. Nhiéu tén goi
khac dugc st dung dé chi tinh toan biéu tuong (Symbolic
Computation) trong cac tai liéu hién c6 nhu dai s6 may
tinh (Computer Algebra), tinh toan biéu tuong va dai s6
(Symbolic and Algebraic Computation), tinh toédn todn hoc
biéu tuong (Symbolic Mathematical Computation), tinh
toan ban s6 (Semi-numerical Computation), thao tac biéu
tugng va dai s6 (Symbolic and Algebraic Manipulation) va
thao tac cong thuc (Formula Manipulation).

Phan mém hodc cong cu thuc hién tinh toan biéu tuong
dugc goi la Hé théng dai s6 may tinh (CAS - Computer
Algebraic System). CAS hién dai c6 thé dugc chia thanh hai
nhom: Hé thong cé muc dich dac biét (chuyén dung) va hé
théng c6 muc dich chung. CAS c6 muc dich dac biét dugc
thiét ké dé gidi quyét cac van dé trong moét nhanh cu thé
clia vat ly, toan hoc hoac ky thuat. CAS c6 muc dich chung
dugc thiét ké dé c6 thé thao tac nhiéu loai cau tric di liéu
va déi tugng toan hoc va thudng c¢é gang bao quat cang
nhiéu linh vuc tng dung khac nhau cang tét.

Mot s6 CAS b muc dich dac biét da biét duoc st dung
trong vat ly va toan hoc bao gém: SCHOONSCHIP dé sir
dung trong vat ly hat, CAMAL dugc st dung d€ tinh toan
trong co hoc thién thé va thuyét tuong ddi rong, CoCoA
dugc st dung trong dai s giao hoan va SINGULAR dé st
dung trong hinh hoc dai s6 va dai s6 giao hoan. Trong khi
d6, MACSYMA, REDUCE, Maple, Mathematica va MuPAD
la nhitng CAS c6 muc dich chung dién hinh va ndi tiéng.
Trong d6, MUPAD chinh la nhan (Core Engine) clia géi céng
cu Symbolic Math Toolbox trong MATLAB.

Cac khd nang chinh ctia moét CAS dién hinh c6 thé
duagc liét ké nhu sau [2]:

-Thuc hién céc phép tinh tuong tac bang céch sttdung
Notebook;

- Thuc hién nhiéu phép toan, chadng han nhu don gian
hda, nhan tir héa, ma réng, 1dy vi phan, tich phan, thay
thé... duéi dang biéu tuong;

- Thuc hién cac phép tinh s6 vai do chinh xac bat ky;

- Giai cac phuong trinh dai s6 cling nhu cac phuong

trinh vi phan bang ky hiéu va sé hoc;

- Thao tac véi vector va ma tran;

- Nhap va xuat dit liéu & nhiéu dinh dang khac nhau;

- Vé cac dé thi 2D va 3D;

- Thao tac, truc quan héa va phan tich dir liéu;

- Chuyén ddi cac biéu thirc sang nhiéu dang khac nhau;

- Phucvu nhumét ngdn nglilap trinh hiéu qua va truc quan;

- Cho phép st dung va phat trién cac géi tién ich bé sung;

- C6 thé dugc st dung nhu moét phuaong tién sép chi
va xuat ban.

2.2. M6 hinh toan tinh phan luc g6i d& hé truc tau thay

M6 hinh tinh phan luc géi d6 hé truc tau thay dugc xay
dung tur két cdu clia hé truc tau thay trong thuc té. Trong
dé, toan b cac truc dugc moéd hinh gan ding bang mot
dam dan hai lién tuc khéng cé khaéi lugng. Vi tri clia cac goi
d& trong mo hinh tinh dugc dat tai tdm cta cac g6i d& hé
truc trong thuc té. Gia thiét hé truc mét tau thiy dugc bé
tri gém mot doan truc chan vit va mét doan truc trung gian
va truc chan vit dugc d6 trén hai géi d& con truc trung gian
dugc d& trén mot géi dé thi mo hinh tinh 6 thé dugc xay
dung nhu trén Hinh 2.1 [1, 3]. Trong d6, cac g6i d& 0, 1, 2, va
3 tuong Ung la g6i d& sau truc chan vit, géi d& trudc truc
chan vit, g6i d& truc trung gian va bich néi vai bich ra cda
may chinh hodc hép s6. Sau khi g& bo lién két g6i da, tai méi
vi tri nay c6 hai ngoai luc tadc dung, thir nhat la cdéc mé-men
M. (i=0,1,2,3) va th hai la phan luc g6i R.Trong lugng cla
cac truc va cac thiét bi trén truc nhu bich néi, bu-l6ng noi
bich... dugc mé hinh gan dang bang hé ngoai luc phan bo
dai véi cudng dé luc phan bé la g, g = y(md?)/4, (kG/cm) véi g
la trong lugng riéng vat liéu truc (kG/cm?) va d la dudng kinh
truc (cm). Trong lugng G (kG) clia chan vit dugc coi la luc tap
trung dat tai tdm cda cd chan vit cach g6i s6 0 mot khoang
[a I. Nhu vay, trén mé hinh tinh cho trén Hinh 2.7 thi cac dai
lugng g, G, | va cac | la da biét. Con cac moé-men uén M, va
phan luc g6i d6 R, la cac thong s6 can tim.

G M, M, q M, M;

Hinh 2.1: Mé hinh tinh phan luc géi d& hé truc tau thdy [1]

M6 hinh toén viét cho hé dam siéu tinh nhiéu nhip
dugc mé hinh héa ti hé truc mét tau thuc té€ dugc xay
dung bdng viéc viét cac phuong trinh 3 moé-men cho cac
g6i d& cia dam nhu sau [1]:

ql
M, :[GH?"j, 1)

My I, +2M, (1, +1,)+ M, I, :—%(/f +R), 2

M, 1, +2M, (I, +1,)+ M, I :7%(15 +8), @3)
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g2 +4M,1, +8M,l, =0, @)

Trong do: G, q,1,1,(i=0,1,2,3) la cac thong s6 da biét cla
mo hinh tinh da gidi thich trén Hinh 2.1; M. (i=0,1,2,3) la cac
mo-men udn tai géii can tim.

Giai mé hinh toén tu (1) dén (4) ta sé tim dugc cac mo-
men uén M, tir d6 cho phép tim cac phan luc g6i d& R, theo
cong thic sau day:

RO:(G+qIO)+%+—M1_M°
1

R _Gh Gl MM, MM, )
22 1, I,
R2:£+q_/3+u_u

2 2 I, I,
R:%_Ms_Mz
) I,

2.3. Thuat toan tinh toan biéu tugng tim céng thic
gidi tich cta phan luc géi d& hé truc

M6 hinh toan st dung cho xay dung thuat toan tinh
toan biéu tugng tim cong thiic gidi tich ctia phan luc goi
dd hé truc la hé phuong trinh ti (1) dén (5). Trong d6, toan
bé cac thong s6 cia mé hinh tinh nhu trong lugng chan vit
(G), cudng d6 luc phan bé (q), cac chiéu dai nhip /, 1, /,... r6i
cac an s6 M, va R déu dugc khai bao va st dung dudi dang
ky hiéu toan hoc ma khéng cé viéc thay s6 dé thanh hé
phuong trinh nhu la cac phuong phap sé.

Dé& 6 thé Iap trinh thuan tién trong MATLAB, mé hinh
toan clia bai toan can dugc viét dudi dang ma tran chinh
tac nhu sau:

[AKx} = {b}, (6)

Trong d6, [A] dugc goi la ma tran hé sé clia phuong
trinh ma tran. Trong trudng hop dang xét thi cac thanh
phan ctia ma tran [A]l chinh la tap hop cac hé sé ctia phuong
trinh (1) dén (4) va c6 dang nhu sau:

1 0 0 - 0
b 2[’_1+LJ L .0
Ji oo, 2 (7)
1Al = 0 Iv_s 2[ Ivo +IN_1J Iy
JN—Z JNfz JN71 JN71
0 0 lN_f* IL
L 2Jy,  Jy |

{x} - Vector &n s6 clia phuong trinh ma tran. Cac thanh
phan cta né chinh la cac mé-men uén Mi can tim. Dang
clia vector {x} nhu sau:

(X} =[My,M,,...M, ] (8)

Con {b} la vector vé& phai ctia phuong trinh ma tran. Cac
thanh phan cda {b} la cac dai luong da biét va dang cua
vector {b} nhu sau:

2 3 3 3 i
by =|-{Grs %o | A ) | G| g5 N1, (9)
2 )74l T, ) e, '
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Khai bao cac thong s6 ctia mé hinh tinh
dwdi dang bién ky hiéu (G, d, /, I, ..., M, R;,...)

v

Tinh ma trén hé sé [A]

v

Tinh véc to vé phai {b}

v

Giai HPT tim cac mé men M,

4

Tinh céc phan luc géi d& R,

Xuét két qua

Hinh 2.2: So dé thuat toan str dung tinh todn biéu tuong tim céng
thuec gidi tich cda phan luc géi d&

Can ct cac phuong trinh ma tran (9) dén (12) c6 thé
xay dung thuat toan ap dung tinh toan biéu tugng vao giai
hé phuong trinh tinh phan luc géi d6 hé truc tau thay nhu
dugc trinh bay trén Hinh 2.2. Trong d6, cac khéi elip la cac
khéi bat dau va két thiuc chuong trinh, cac khéi hinh chit
nhat biéu thi cho mét ham hodc mét tha tuc con dugc viét
trén go6i Symbolic Math Toolbox cia MATLAB véi cac ham
va bién dudi dang ky hiéu, con cac mi tén thé hién luéng
xuc tién clia chuong trinh. Chic nang, nhiém vu cu thé clia
méi khdi trong so d6 khéi trén Hinh 2.2 cu thé nhu sau:

- Khéi Bat dau la khai tao va thuc hién cac tha tuc can
thiét cho tinh toan phan luc g6i d6 theo phuong phép tinh
toan biéu tuong;

- Khéi Khai bao cac théng s6 cia mé hinh tinh duéi
dang bién ki hiéu c6 nhiém vu st dung Iénh khai bao bién
ky hiéu ca goi Symbolic Math Toolbox trong MATLAB dé
khai bao cac thdng s6 da biét va cac &n s6 cia mé hinh tinh
dudi dang ky hiéu;

- Khéi Tinh ma tran hé sé [A] c6 nhiém vu tinh toan cac
thanh phan ctia ma tran hé sé [A] sit dung cac phép tinh
toan ky hiéu. Két qua thu dugc cling la cac biéu thic ky
hiéu. Can chu y rang, ma tran [A] la ma tran 3 dudng chéo
chinh nén chi can thuc hién tinh toan déi véi cac thanh
phan khac khéng nam trén 3 dudng chéo chinh, con cac
thanh phan khac thi biang 0;

- Khéi Tinh vector vé phai {b} cling dudi dang ky hiéu.
Can chu y rang vai viéc khai bao cac bién la ky hiéu thi cac
phép toan ciing sé cho ra két qua la cac biéu thuc ky hiéu;

- Khéi Giai HPT tim cdc mé-men M Khi st dung goi
cong cu Symbolic Math Toolbox cta MATLAB thi thuat
todn Gauss dé giai hé phuong trinh tuyén tinh dang (9)
vGi ma tran [A] khong suy bién dudi dang ky hiéu ciing
da dugc tich hop sdn vao go6i Symbolic Math Toolbox clia
MATLAB. Cac két qua thu dugc cling la nhiing biéu thiic ky
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hiéu hay cac biéu thuc giai tich;

- Tiép theo, khoi Tinh cac phan luc g6i d6 R: Thuc hién
cac phép tinh biéu tugng dé tinh cac cai phan luc géi da R.
Két qua thu dugc cling & dang ky hiéu tuc la cac cong thic
gidi tich cla R, phu thuéc theo céc thong s6 dau vao cta
mé hinh tinh nhu G, 4,1, 1,...

3.TINH TOAN VA PHAN TiCH KET QUA
Nhom tac gid da thuc hién lap trinh trén MATLAB véi
viéc st dung goéi cdng cu Symbolic Math Toolbox dé thuc
hién cac tinh toan biéu tugng theo thuat toan trinh bay
trong tiéu muc 3.2. Két qua thu dugc véi mé hinh tinh
gom 3 g6i d& va mot dau ngam nhu mé ta trén Hinh 2.2 la
céc biéu thuc gidi tich cta phan luc géi d& dugc trinh bay
trong cac cong thic tir (10) dén (13).
R, =(G+al)+ g, , (261 +I3 )(91d, +121,1, + 81,1, +413) )
2 41, (31, + 41yl + 41,1, +217) (10)
qI2 (31, +41,) +qI2 (I, + 41, ) +ql,/?
41, (311, + 410y + 4,1, +217)

oG a (261 +I3 ) (1, +1,) (51, + 41,1, + 81,1, +412)
202 411, (311, + 411, + 411 +217 )
ql2 (1, +1,) (51, +41,)
81, (311, + 41, + 41,1, +213)

(1)

Gl +1,) (280 + 2183 + 6143 13 - 4131, +31,15)
81,y (311, +4lly + 41,1, +213)

R, dh (261 +q13 ) (1, + 15 ) (13 + 11,1, + 413)
2 = 41,13 (310, + 411 + 41,1, +213)

2 2
Iy (L +15) (53 + 1,1, +413)
8112 (31, + 4l + 4lly +212) (12)
ql (L +1,) (1 + 131, + 313 + 21,13 +315)
4113 (311, + 41y + 4l + 217 )

q(l, +15) (151, + 1313 +91L,15)
8LJ3 (31, + 41,1y + 41,1, +213)

o _ 0 (261 +13)(143 +214,1,) ql} (1 +21,1,)
D2 AR (Bl + Al + Al +212)  8I3 (31, + 4L, + 411, +212)

(13)
qly (13 + 2031, + 31,13 +513 ) q(13 + 2131, + 51313 +101,15)

4 (311, + 41, + 41,1, +213) 8 (311, + 4L, + 41,1, +213)

Cac cong thuc (10) dén (13) chinh la cac cong thuc giai
tich xac dinh phén luc tai cac g6i d& hé truc. C6 thé thay
rang phan luc tai tat ca cac g6i d& déu la ham sé phu thudc
theo cac tham sé ban dau clia mo hinh tinh, tic la déu phu
thudc vao trong lugng chan vit G, cudng dé luc phan bo g,
cac chiéu dainhip /1, 1,... Cu thé, trong lugng chan vit G
xudt hién & tat ca cac cong thuc tinh phan luc tai cac goi
da, tic la n6 anh hudng tdi tat ca phan luc tai cac goi da,
trong d6 anh hudng t6i géi s6 0 (ttic g6i d& sau truc chan
vit) la nhiéu nhat. Trong khi cudng d6 luc phan bé g cling
anh hudng t6i phan luc tai tat ca cac géi d6, tuy nhién,
anh hudng dan déu tai tat ca cac goi d6 nay. Tuong tu nhu

vay, chiéu dai cac nhip truc cling xuat hién nhu la tham sé
trong tat ca cac cong thic gidi tich ctia cac phan lyc g6i dé.
Tuy nhién, @€ danh gia dinh lugng anh hudng clia chung
dén phan luc go6i d6 can khao sat can than cac ham sé tu
(10) dén (13) theo ting bién sé la cac tham sé dau vao cla
m& hinh tinh. Cac nghién cliu sau hon nay sé dugc trinh
bay trong mét nghién ctiu khac ctia nhém téac gia.

4. KET LUAN

Tu phuong phap tinh toan va cac két qua trinh bay
trén day c6 thé dua ra mot s két luan sau:

- Hoan toan c¢é thé ing dung phucng phap tinh toan
bi€u tugng vao bai toan tinh phan luc go6i d& hé truc tau
thay dé nhan dugc cac cong thiic gidi tich ctia phan luc géi
d& theo cac tham sé dau vao ctia moé hinh tinh;

- Phuang phap tinh toan biéu tugng cho két qua la céac
céng thuc giai tich ctia phan luc tai cac goi d6 clia hé truc
tau thay. C6 thé coi chiing nhu cac ham sé theo cac bién la
cac tham s6 dau vao. Piéu nay cho phép khao sat cac ham
s8 nay dé phan tich, danh gia cac yéu té anh hudng dén
phan bd phan luc g6i d6 ctia hé truc mét cach dé dang,
truc quan hon cac phuong phép s6é hién cé.

LGi cdm on: Nghién cu nay duogc tai trg bai Truong
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT23-24.12.
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Nghién ctru nang luc ing dung tri tué nhan tao
clia chd dau tu trong viéc lua chon nha cung cap
trong cac du an chudi cung Ung tai Viét Nam

B TS. NGUYEN VAN TIEP"

Truong Dai hoc Quéc té (Bai hoc Quéc gia TP. H6 Chi Minh)
B KS. NGUYEN THANH BINH

Global Equipment Services & Manufacturing Vietnam Company Limited
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Trudng Dai hoc Bdch khoa TP. H6 Chi Minh (Pai hoc Quéc gia TP. H6 Chi Minh)
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TOM TAT: Du an chudi cung Ung ngay nay da tro
thanh mat xich khéng thé thiéu trong hé sinh thai
chudi cung Ung cla méi qudc gia. Muc dich chinh
cla du an tap trung vao viéc t6i uu héa quy trinh
san xuét, van chuyén, luu tri va phan phdi hang
héa tU ngudn cung dén khach hang cudi cung. Tuy
nhién, viéc lua chon ra nhiing nha cung cdp dang
tin cay trén pham vi va quy mé 1én theo cach thic
truyén théng ton tai nhiéu bat cap lién quan tdi
théng tin va thai gian xt ly. Do d6, nghién clu nay
tap frung vao viéc nghién clu cac yéu 18 phan anh
kha nang Ung dung tri tué nhan tao cla chd dau tu
du an trong viéc lya chon don vi cung cap. Théng
qua khdo sat 78 déi tuong cé kinh nghiém, nghién
clu chi ra rdng cac chd dau tu du an chudi cung
Ung tai Viét Nam dang ap dung tri tué nhan tao &
muc so khéi lién quan tdi ngdébn ngl va hinh anh
trong viéc nhan dang, danh gid uy tin va do tin cay
cla nha cung cép.

TU KHOA: Lua chon nha cung Ung, tiéu chi lua
chon, tri tué nhan tao.

ABSTRACT: Supply chain projects nowadays
become an indispensable link within the ecosystem
of supply chain in each country. The main purpose of
such project focuses on optimizing the production,
transportation, storage and distribution of goods
from the warehouse to the final customer. However,
the selection of suppliers in a large scale via using
traditional way has many shortcomings regarding
information and processing time. Therefore, this
study concentrates on investigating elements
that reflect the project investors compentency
in applying the artificial intelligence in selecting
suppliers. In this study, a survey of 78 experienced
participants carried out; and the results show
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that supply chain project investors in Vietnam are
applying artificial intelligence at a preliminary level
related to language and images in indentify and
evaluate the supplier's reputation and reliability.

KEYWORDS: Supplier selection, selection criteria,
artificial intelligence.

1. DAT VAN BE

Quy hoach va phét trién thanh céng cac du an chudi
cung Ung ngay nay dugc coi nhu la "xuong séng" clia nén
kinh t& cia moi quéc gia. Tuy nhién, viéc trién khai cac du
an ¢6 qui md 1én thudng phuc tap va tiém an rdi ro bai
mang dac tinh lién nganh, lién vung va su tham gia cla
nhiéu cha thé khac nhau tU Nha nudc, chd dau tu, nha
thau, nha cung cap va khach hang. Do d6, viéc xac dinh
r6 tinh chat du an, qui mé va kha nang lap ké hoach chu
déng trong giai doan chuén bi sé dong vai trd quan trong
t6i kha nang trién khai thanh céng cac du an c6 qui moé 16n.
Mot trong nhiing mat xich quan trong ctia cdc du én chudi
cung Ung dé la xac dinh chinh xac cac nha cung cap tiém
nang cé da nang luc tham gia.

Lua chon nha cung cap doi hoi phai danh gia va lua
chon céc nha cung cdp phu hgp nhat t nhom Gng vién
tiém nang, c6 xem xét dén nhiéu yéu t6 bao gém nhung
khéng gidi han & chat lugng, chi phi, giao hang va dé tin
cay [1]. Viéc lua chon “ddng” nha cung cap trong chudi
cung Ung doéng vai trd quan trong trong hoat dong kinh
doanh ctia bat ky du an nao béi vi 3 ly do chinh nhu sau:

- Dam bao chat lugng va dé tin cdy: Nha cung cap
dugc lua chon phai cung cap san phdm hodc dich vu chat
lugng va dang tin cay. Viéc nay gitup dam bao rang san
pham cudi cung hodc dich vu dudc cung cdp cho khach
hang dat dugc cac tiéu chuan chat luong.

- T6i uu héa chi phi: Lua chon nha cung cap pht hop
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giup t6 chuic tiét kiém chi phi bang cach dam bao rang gia ca hop ly va cac diéu kién giao hang phu hgp véi ngan sach va
ké& hoach ctia céng ty.

- Dam bao su lién tuc va doc lap: Viéc chon nha cung cap dang tin cay gidp dam bao rang chuédi cung tng khong bi
gian doan. Su lién tuc trong cung cap hang hoa va dich vu déng vai trd quan trong trong viéc duy tri hoat déng kinh doanh
cla t6 chic.

Tuy nhién, viéc xac dinh cac tiéu chi va tién hanh lua chon nha cung cdp theo phuang thiic truyén théng thusng phuc
tap, thi€u su minh bach va can nhiéu thai gian trong qua trinh xac minh nang luc, kinh nghiém va kha nang pht hop véi
yéu cdu cla cac du an chudi cung tng [2]. Do dé, can nhimng phuong thic ti€p can mai b yéu t6 cong nghé dé nang cao
hiéu qua trong viéc trién khai. Thuc té€ hién nay, véi su tién bé vé mat cong nghé, dic biét lién quan tai di liéu I6n (Big Data),
may hoc (Machine Learning) va tri tué nhan tao (Al) cho phép cac chii dau tu nang cao hiéu suat va hiéu qua cda viéc lua
chon nha cung cép trong quan ly chudi cung tng.

&

supplier Analysis

Hinh 1.1: Ung dung Al trong lua chon nha cung cap
Nguén: Leeway Hertz (2024) [3]

Tuy nhién, hién tai con thiéu nghién ctu thuc nghiém nham cung cap so sanh vé nang luc trién khai va ap dung thuc
té cdng nghé Al trong chudi cung ting clia Viét Nam trong viéc lua chon nha cung cap, cling nhu xac dinh nhimng thuan Igi,
trd ngai va mai lo ngai lién quan. Do d6, nghién clru nay tim cach lam sang té cac yéu té phan anh kha nang ting dung céng
nghé Al clia chti dau tu trong viéc lua chon nha cung cap trong chudi cung Ung cuta Viét Nam.

2. PHUONG PHAP NGHIEN CUU
2.1. Quy trinh thuc hién nghién ctu
Quy trinh nghién ctiu téng quan dugc thé hién tai Hinh 2.1.

1
|
1
1
5 |
st Danh sdch nhan 6 Al !
= Buge 1 inh huo i
z e anh huong !
= e i
= Bai hoc kinh nghiém trong f
L viée lra chon don vi cung ting !
= & |
= |
2 ' :
A~ T Phong vén thir Diéu chinh danh sach |
oo A . nhan 5 Al !
L } 1
Bude 3 Phong vin dai tra Dir liéu khao sat -
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‘ =
=
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Bude 4 Phan tich dit lidu p| (1) Kiém dinh thang do =
(2) Thong ké mo ta .g‘.
; =
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Budc 5 Xac dinh mire d6 anh hudng .| Panh gid mirc do tac =]
cia cic yeu 1o Al dong cuia cac yeu to Al o
|
A 4
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Ket luan

Hinh 2.1: Quy trinh nghién ciu

Budc 1: Khdo sat cac nghién clu trudce day lién quan téi iting dung clia Al trong viéc lua chon nha cung cap trong chudi
cung ung.

Budc 2: Phong van chuyén gia nham xac dinh danh muc cac yéu t6 Al anh hudng t6i kha nang lua chon nha cung ting
duéi géc dé chu dau tu.

Budc 3: Khéo sat danh gia cac yéu t6 theo thang do Likert 5 cap d6 theo thi tu tang dan tur 1 dén 5 véi s6 lugng mau
n=5*m [4].

Budc 4: Phan tich dr liéu thu thap dugc: Kiém dinh thang do hé s6 Cronbach’s Alpha tir 0,6 tré 1én [5] va hé sé tucng
quan bién téng I6n hon 0,3.

Budc 5: Thong ké mé ta céc yéu to Al c6 anh hudng t6i viéc lua chon nha cung cap ctia cht dau tu du an.

2.2. CAc nhém va yéu té dnh huéng

Tl viéc xem xét cac nghién ctiu trong giai doan 2020 - 2024, két qua cho thdy rang viéc st dung Al dé€ Iya chon nha cung
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cap c6 thé mang lai nhiéu lgi ich khac nhau chd dau tu nhu:

- Qué trinh lya chon cé thé dugc tu ddng hoa va tang téc, tiét kiém thai gian va nguédn luc. Ngoai viéc ddm bao hiéu suit
va chéat lugng dugc cai thién, Al c6 thé chon nha cung cap phu hop nhat bang cach st dung dir liéu dang tin cay. Ngoai ra, Al
c6 thé hé trg doanh nghiép duy tri kha ndng canh tranh va d&i mai bang cach tiét 16 cac nha cung cdp, cdng nghé va giai phap
¢6 lgi cho doanh nghiép mdi [6].

-Viéc phét trién cac cong cu tim kiém nha cung cdp dugc hé trg bdi tri tué nhan tao dang ddy nhanh dang ké qua trinh
xac dinh nha cung cap phu hop va téi uu hoa chudi cung ting ctia doanh nghiép [7].

- Qué trinh lua chon nha cung cap tai Viét Nam c6 thé dugc thuc hién dua trén di liéu, nhat quan va hiéu qué hon véi
su trg giup clia Al. Cac doanh nghiép Viét Nam c6 thé tap trung vao cac tiéu chi thiét yéu nhat véi su hd trg clia khung dé
xuat [8].

Dua trén dir liéu thu thap ti cac nghién ciu gan day, nhom tac gia da hé thong hoa lai cac yéu t6 anh hudng tdi su lua
chon nha cung c&p dugc thé hién trong Bdng 2.1.

Béng 2.1. Danh séch yéu t6 Al dnh hudng téi viéc lua chon don vi cung tng

TT |Nhém Tén M6 ta

1 Hiéu suat Kha nang phan tich du doan Pé du bao hiéu suat va thai gian giao hang clia nha cung cip
2 Hiéu suat Mo hinh hoc may Pé danh gié va gidm thiéu rdi ro cho nha cung cip

3 Hiéu suat XU ly ngén ngl tu nhién Pé& phan tich danh gia va phan héi clia nha cung cap

4 Hiéu suat Tam nhin may tinh DE kiém soat chat lugng va kiém tra vat liéu dugc cung cdp

5 Hop tac & Giao tiép Trg ly Al dam thoai DEé giao tiép hiéu qua va giai quyét van dé

6 Hop tac & Giao tiép Dich vu bién dich va phién dich tu dong Pé hgp tac da van hoa

7 Hop tac & Giao tiép Chatbot théng minh Dé tra 16i cac cau hdi clia nha cung cip va cung cép hé trg

8 Hop téc & Giao tiép Cac cong nghé trg ly do DE diéu phéi va Ién lich cac cudc hop vdi nha cung cap

9 Lua chon & Panh gia Thuat todn hoc may Pé déanh gié va xép hang hiéu suat ctia nha cung cap

10 | Lua chon &bénh gid

XU ly ngoén ngr tu nhién

Dé phan tich cac hgp déng va thda thuan cdia nha cung cap

11 Lua chon & Banh gia

Tam nhin may tinh

Bé xac minh chiling nhan va thong tin xac thuc ctia nha cung cap

12 | Lua chon &Pénh gid

Mé hinh phét hién bat thuang

DE xac dinh gian 1an hodc bat thudng clia nha cung cdp tiém nang

13 | Duy tri m&i quan hé déi tac

Cong cu phan tich cdm xuc

Dé theo déi tinh cdm va sy hai long clia nha cung cdp

14 | Duy tri m&i quan hé déi tac

Hé théng ggi y

Pé dé xu4t cac nha cung cap tuang thich va dang tin cay

15 | Duy tri m&i quan hé déi tac

Hé théng hé trg dam phan thong minh

DE dam phan hgp déng vdi nha cung cap

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1.Théng ké mé ta

Trong giai doan khao sat, nhém thu thap dugc 112 phiéu trd 16i, tuy nhién chi c6 78 phiéu hgp & la nhiing déi tugng da
¢6 kinh nghiém s dung Al trong tim kiém nha cung cap. Cac cong cu Al phé bién dugc liét ké dé 1a ChatGPT, Google Bard,
Gemini, Microsoft Al, Al TensorFlow, Amazon Machine Learning, Lobe, Pega Platform, Whisper, Codex, DALL-E va nhiéu
c6ng cu khac. Péi tugng khao sat cé kinh nghiém ti dugi 5 ndm dén trén 20 nam. Cu thé hon, ngudi tham gia kh3o sat c6
kinh nghiém dudi 5 nam chiém 49,4%; 5 - 9 nam chiém 11,4%; 10 - 20 ndm chiém 32,9%; trén 20 nam chiém 6,3%. Vé do
tudi, 44,3% d6i tugng khao sat dudi 30 tudi, tir 30 dén 39 tudi chiém 29,1%, tir 40 dén 49 tudi chiém 26,6% va ti 50 tudi trd
I&n chi€m 0%. Xét vé vi tri cong viéc, cac ddi tugng tai tir nhiéu linh vuc khac nhau va chiém phan I6n ti cac phong ban lién
quan téi ddu thau va mua sam hang héa, vat liéu dau vao.

3.2. Phan tich do tin cay

Hé s6 Cronbach’s alpha dugc st dung dé kiém dinh thang do yéu t6 dnh hudng gém 15 bién quan sat. Két quéa phan
tich cho thay cac gia tri Cronbach’s alpha cta 15 bién quan dat 0,925. C6 thé két luan rang, thang do du tin cdy dé phan tich
di liéu vi cac gia tri Cronbach’s alpha déu I6n hon 0,6 [5].

3.3. Xac dinh muic @6 anh hudng va thao luan két qua nghién ciu

Nghién ctru da x€p hang 15 yéu t6 anh hudng va chi ra 5 yéu t8 quan trong nhat. Cu thé hon, yéu t6 dugc danh gia
quan trong nhat la "sit dung cong cu Chatbot théng minh nham cung cép cac phan héi tu déng trong qua trinh lua chon
nha cung cap" c6 diém s6 |a 3,69/5,00. Bén canh dé, yéu t6 “Ung dung hé thédng hé trg dam phan théng minh Al trong viéc
dam phan cac diéu khoan thda thuan véi nha cung cap” c6 mic dé tac dong thap nhat (3,1/5,0) téi viéc iing dung Al trong
Iua chon daon vi cung cap hién nay tai Viét Nam.

Bang 3.1. Xép loai cdc yéu té phan anh nang luc st dung Al cda chd dau tu

Tén yéu té Trung binh | Dé léch chuan

Q7. St dung c6ng cu Chatbot théng minh nham cung cap cac phan hoi ty dong trong qua trinh lya chon nha cung cap 3,69 1,067
Q6. Str dung kha nang phién dich tu dong ctia Al trong viéc két ndi véi cac nha cung cép trong moéi trudng quéc té da ngdn nglr 3,58 1,092
Q4. Ung dung truy xu&t hinh dnh Al trong viéc kiém tra va danh gia chat lugng hang héa ctia nha cung cap 3,52 1,242
Q14. St dung hé théng kién nghi ctia Al trong viéc dé xudt cac don vi cung tng tin cdy va pht hgp vdi cac tiéu chi dé ra 3,51 1,008
Q3. Kha nang stir dung ngén ngit tu nhién clia Al nhdm phan tich nhiing danh gia va phan héi vé cac nha cung cap tur dit liéu thu thap 3,45 967
Q9. St dung cac thuat toan may hoc nham danh gia va xép hang nang luc cung ting clia nha cung cap 3,38 1,148
Q11. St dung thij gidc may tinh véi su hé trg clia Al trong viéc xac minh théng tin va chiing thuc nha cung cap 3,29 971

Q5. St dung trg ly Al dam thoai nham gia tang tinh hiéu qua trong giao ti€p; va han ché sai léch trong trao ddi théng tin véi nha cung cap 3,27 1,096
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Tén yéu t6 Trung binh | Dé léch chuan

Q2. Ung dung mé hinh may hoc trong Al nhdm dénh gié rdi ro lién quan téi nang luc cung tng clia cac nha cung cép 3,27 1,008
Q8. St dung trg ly 4o Al trong viéc 1én ké hoach va diéu phdi chuong trinh lam viéc véi nha cung cap 3,26 923
Q12. Ap dung cac mé hinh phat hién bat thudng clia Al trong viéc xac dinh cac yéu t6 bat thusng hodc gian 1an clia d6i tac cung ing 396 1163
tiém nang ' !

Q10. St dung kha nang tu hoc ctia Al va dit liéu 16n trong viéc phén tich cac diéu khoan thda thuan véi nha cung cép 3,25 1,078
Q1. Kha ndng st dung Al dé phan tich va du bao hiéu suét giao hang clia cac nha cung cap 3,16 1,136
Q13. Ung dung cac cdng cu phan tich cdm xdc véi su hé trg ctia Al trong viéc phan tich, danh gia muic dé tuong tac cla nha cung cap 3,14 1,009
Q15. Ung dung hé théng hé trg dam phén théng minh Al trong viéc dam phan cac diéu khoan thoa thuan véi nha cung cap 3,10 1,119

Trong 5 yéu té quan trong nhat, c6 dén 3 yéu té thudc
vé nhodm ngén ngl d6 la Q7. S& dung cong cu Chatbot;
Q6. ST dung kha ndng phién dich tu déng va Q3. Kha nang
st dung ngén ngir tu nhién cta Al nham phan tich nhiing
danh gia vé nha cung cép. Viéc tan dung nhing lgi thé cla
ngdn ngr may hoc (Large Language Model) clia Al cho
phép ch dau tu chi dong thu thap théng tin sé lugng
I6n nha cung cédp trong thai gian ngéan, ciing nhu xem xét
phan hoéi nhiing doi tac vé don vi cung cap. Khac véi cach
thu thap théng tin truyén théng maét thoi gian nhiéu tuan
trong viéc xac minh sé lugng 1én nha cung cép, cha dau tu
c6 thé chi dong thiét [ap nhiing tiéu chi danh gia cho Al
dé phan loai va danh gia nha cung cap. Bén canh dé, vai
kha ndng phién dich tu déng, Al cho phép cha dau tu két
néi nha cung cap toan cau nham t6i uu hdéa vé mat chi phi
cing nhu chat lugng hang héa, dich vu.

Hai yéu t6 con lai d6 la “Q4. Ung dung truy xuét hinh
anh Al trong viéc kiém tra va danh gia chat lugng hang hoa
cla nha cung cdp”va“Q14. Sirdung hé théng kién nghi clia
Al trong viéc dé xuat cac don vi cung Ung tin cdy” phan anh
kha nang luc iing dung Al trong viéc thiét 1ap cac mé hinh
may hoc trong viéc nhan dién, truy xuat hinh anh trong
qua trinh danh gia chat lugng san pham. Hoc sau (Deep
Learning) la mét phuong phéap trong may hoc (Machine
Learning) cta Al, dac biét manh mé déi véi viéc nhan dang
hinh &nh. N6 cho phép nhan ra nhiing 16i trong sén pham
ma mat thudng khoé phét hién, giup ting hiéu suat kiém
tra va giam sai sét. Trong chudi cung Ung phtc tap hién
nay véi hang nghin san phdm khac nhau thi viéc st dung
Al cho phép chu dau tu thu thap di liéu hinh anh vai quy
mo 16n va ty déng trong viéc gan nhan va phat hién cac
bat thuong. Mac du Al c6 rat nhiéu Igi thé va tiém nang,
tuy nhién két qua khao sat cling cho thay viéc van dung
Al clia cac chi dau tu tai Viét Nam chi dang & muc tho so
thién vé ngén ngir va hinh anh. Nhiing thuat toan chuyén
sau va md hinh phc tap trong viéc phan tich nhing diéu
khodan thoa thuén van con han ché va dugc ap dung khiém
tén & mét sé don vi.

4, KET LUAN

Dua vao két qua khao sat, nghién ctu chi ra rang chu
dau tu da budc dau ung dung Al trong viéc lua chon nha
cung cap trong chubi cung ting. Pham vi ting dung hién
nay tap trung vao mang ngon ng{ va hinh anh trong viéc
danh gia phan héi vé nha cung cap; kiém tra chat lugng
san phadm. Két qua cho thay Al tiém ning trong viéc xt ly,
phan loai sé lugng I6n nha cung cap, tuy nhién chd dau
tu con han ché nang luc trong viéc phat trién cdc mé hinh
may hoc chuyén sau va thudt toan phuc tap trong viéc
danh gia nang luc nha cung cap cing nhu dam phan céac
diéu khoan trong hgp déng. Két qua nghién ctiu nay dong

gdp vé mat thuc tién trong qua trinh xem xét thiét 1ap quy
trinh tng dung Al trong viéc lua chon don vi cung cap.

LGi cdm on: Chung t6i xin cdm on Trudng Pai hoc
Qudc té, Trudng Pai hoc Bach khoa, Pai hoc Quéc gia TP.
H6 Chi Minh va Trudng Dai hoc Céng nghé TP. H6 Chi Minh
da hé trg cho nghién ctru nay.
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Nghién ctu lua chon mai doc ludng
vao bén ca Cong Hong - Hai Phong

B TS.TRAN LONG GIANG
Truong Bai hoc Hang hai Viét Nam
Email: giangtlird@vimaru.edu.vn

TOM TAT: Du 4n nao vét tuyén ludng Céng Hong
tao diéu kién cho tau thuyén cla ngu dan ra, vao
bén ca va trdnh trd bdo duogc an toan, thuan tién;
cdi thién diéu kién san xuat va ddm bdo an toan,
ddp Ung mét phan nhu ciu dich vu hau can phat
trién nghé danh bat thly hai sdn, gép phan nang
cao doi séng clia ngu dan ven bién; phat trién kinh
té - xa hoi va én dinh trat tu frén dia ban quan
Db Son. Theo Quyét dinh sé 1193/QB-BNN-TCTS
ngay 01/4/2022 cta Bé6 Néng nghiép va Phat trién
néng thén vé viéc cong bd Danh sich khu neo dau
tau trdnh trd bdo cho tau ca du diéu kién hoat déng
nam 2022 thi lubng tau phai nao vét dén d6 sau
- 4,85 m. Bai bdo nghién clu lya chon mai déc
lubng vao Céng Hong - Hai Phong sau khi hoan
thanh coéng tac nao vét céng trinh.

TU KHOA: Tuyén ludng, nao vét, 8n dinh, mai déc.

ABSTRACT: Project to dredge the Cong Hong
channel, creating conditions for fishing vessels to
come in and out the storm anchorage areas safely
and conveniently; improve production conditions
and ensure safety, partially meeting the need for
logistics services to develop fisheries, contributing
to improving the lives of coastal fishermen; socio-
economic development and order stfability in Do
Son district. According to Decision No. 1193/QD-
BNN-TCTS dated April 1, 2022 of the Ministry of
Agriculture and Rural Development on announcing
the List of storm anchorage areas for fishing vessels
eligible to operate in 2022, The shipping channel
must be dredged to the depth of - 4.85 m. This
artficle studies the stability of the slope of the channel
leading to Cong Hong - Hai Phong after completing
the dredging work.

KEYWORDS: Channel, dredging, stabilization, slope.

1. GIGI THIEU CHUNG VE TUYEN LUONG

Hién nay, trén dia ban phudng Van Huong, quan b6
Son ¢é nhiéu tau ca hoat ddng danh bat hai san, tuy nhién
hé théng lubng dan tau vao Cong Hong clia phudng lai
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dang bi béi lang nghiém trong lam can luéng ra, vao clia
tau ca va khong cé bén neo dau cho tau cé vao bén dé neo
d6 va xuat hang, gay anh hudng rat |on dén san xuat ca ba
con ngu dan. Trong khi d6, phuong tién tau thuyén danh
ca (da s6 la gan may) ngay moét tang nhanh. Véi hién trang
lubng béi lang va nhoé hep nhu hién nay khéng dap ung
dugc nhu ciu nay. Ngoai ra, theo dinh hudng phat trién cta
nganh nuéi trong va danh bat thay san thanh phé cling
nhu D6 Son, ma& rong danh bat xa bd véi nhing tau co
coéng suat Ion ngay cang dugc sir dung nhiéu, do dé yéu
cau nang cap va cai tao hé théng ludng vao bén ca Céng
Hong va luéng vao khu neo dau tranh tri bao trong dia
ban phudng Van Huang la hét stic can thiét va cap bach [1].

Theo thiét ké b sung ndm 2024 do Cong ty C6 phan
Tu van thay Igi Hai Phong lap, tuyén ludng c6 2 tuyén nhu
Hinh 1.1.

Hinh 1.1: Tuyén luéng vao bén cd Céng Hong, D6 Son, H3i Phong

-Tuyén 1:

Chiéu dai L= 7.135 m, bé rong day kénh tai cao trinh
(-4,85 m) tir B = 65 m. Toa d6 tim luéng tuyén 1 nhu trong
Bdng 1.1.

-Tuyén 2:

Chiéu dai L,= 1.600 m, bé rong ddy kénh tai cao trinh
(-4,85 m) tir B = 65 m. Toa d6 tim luéng tuyén 1 nhu trong
Bdng 1.2.



Bang 1.1. Toa dé tim luéng tuyén 1

C6 phan Tu van thuy loi Hai Phong khao sat nam 2020. S6

T Toa dé liéu dia chat dugc chon dé dua vao mé hinh tinh 8n dinh
1ém tim X(m) Y(m) dugc trich tirho so bao cdo khao sat dia chat nhu Bdng 2.1.
] 2286686,03 607711,39 Bang 2.1. Két qua thi nghiém cat canh
2 2286792,95 607485,41 Posiu | Do sau Su Su | nn
3 2286899,88 607259,43 STT |diém cit Z|diém cit| Nguyén |Phahiy | = > |Lép dat
" Su/S’u
4 2287006,80 607033,45 (m) | Z*(-m) | trang (Kpa) | (Kpa)
5 2287113,72 606807,46
6 2287220,64 606581,48 1 0,5 14 5,0 2,0 2,5 2
7 2287327,57 606355,50
2 2,0 2,9 8,0 4,0 2,0 2
8 2287434,49 606129,52
9 2287541,41 605903,54 3 4,0 49 9,0 4,0 23 2
10 2287648,58 605678,06
4 5,2 6,1 10,0 4,0 2,5 2
1 2287755,25 605451,58
12 2287881,14 605240,19 5 7.0 7.9 12,0 5,0 2,4 2
13 2288049,62 605053,01 . 56 05 130 60 22 5
14 2288213,78 604889,89
15 2288413,13 604718,82 7 10,0 109 14,0 7.0 20 2
16 2288625, 1 604595,14 8 16 125 180 100 18 5
17 2288848,15 604512,51
18 2289083,48 604475,70 2 14,2 151 200 100 20 3
19 2289321,21 604490,65 10 16,0 169 180 8,00 23 5
20 2289567,08 604567,73
21 2289783,75 604657,08 " 18,0 18,0 22,0 11,00 2,0 5
22 2289906,52 604767,02
12 20,0 20,0 25,0 7,00 36 5
23 2289940,75 604886,79
24 2289947,61 605086,97 e n A
2.2. S0 liéu thuy van
2 228995314 60523986 S6 liéu thay van dugc 1y theo s6 liéu quan trac muc
26 229005213 605440,10 nudc tai Hon Dau, D6 Son duagc théng ké giai doan tir ndm
27 2290222,99 605500,41 2011 dén nam 2022.
28 2290445,32 605524,64 Pudng tan suat muc nudc dugc tinh toan dua trén
29 2290609,03 605653,23 phan mém do Trung tdm Thong tin va D liéu khi tugng
30 2290666,21 60573548 thtj'y van thus)c Tong cuc Thay van cta B& Tai nguyén va
M6i trudng cap, [2] nhu trong Hinh 2.1.
31 2290781,07 605900,23
DUONG TAN SUAT MUC NUO'C THAP THEO NGAY - TRAM HON DAU
32 2290895,50 606064,30
Bdng 1.2. Toa dé tim luéng tuyén 2 ol e R —
) Toa do Z:
Diém tim o |
X(m) Y(m) - S
1 2287588,6 606435,10 g
5 2287695,91 606603,88 o
2 1104 %
3 2287803,21 606772,66 w
4 2287901,52 606941,43 wt
5 2288020,76 607108,22 Tk
6 2288159,00 607256,04 M= = S B i IR
TAn suét, P(%)
7 2288319,43 607370,29 =
g 228849939 607457.36 Hinh 2.1: eua[;g ta’n sudt muc nudc tinh toan theo ngay
2.3.S0 liéu séng
9 2288681,14 607540,83 S6 lieu song dugc ldy theo s6 liéu quan trac ti nam

2.56 LIEU DAU VAO PHUC VU CONG TACTINH TOAN

2.1. Sé liéu dia chat

S6 lieu dia chat khu vuc thi cong xay dung do Cong ty

1989 - 2018 tai tram Hon D&u clia Téng cuc Thay van [3].
Ap luc séng 1én mai déc dugc xac dinh theo cong thic:
Da6i vai mai déc 1,5 < ctg()<5 thi biéu dé ap luc séng

lay theo so d6 sau:
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Hinh 2.2: So' dé tinh ap luc séng Ién déc luéng
Trong do, P, dugc xac dinh theo céng thuc:
P, =k, P, peh 1M
k, dugc xac dinh theo céng thuc:

k, =085+ 4,8% + clg((/))[0,0ZS = 1,15%)

(2)
kf dugc xac dinh theo bang 2-41 cdla TCVN 8421-2010, [3]
Cao d6 z,(m) dugc xac dinh theo cong thuc:

z, :A+clgi((p) (1—1l201g2(¢)+1}A+B) 3)
Ava Bla cac dai lugng tinh bang m, xac dinh theo céng
thuic sau:

A= h[0,47 40,023 E) L+cg ‘() (4)
h) cig*(p)
B= h[0,95 —(0.84ctg(p) - o,zs)% (5)

z, - D6 cao Uing véi chiéu cao song leo lén mai déc
(dugc xac dinh trong phan tham s6 séng);
Céc gia tri | dugc xac dinh theo cong thuc:

I, =00128, (m) 6)
I, =00325, (m) (7)
I, = 00268, (m) 8
I, =00675,(m) 9)
Trong do6:
P () (10)

Trong lugng riéng cda nudc p = 9810N/m?

Gia toc trong trudng: g = 9,81 m/s?

Tai trong séng tac dung lén mai déc tai 3 diém dng véi
huéng nguy hiém la huéng Nam dugc trinh bay nhu trong
Bdng 2.2.

Bédng 2.2. Tai trong séng tac dung Ién mai déc

Chim [Husng[ 7~ A
tia | gid i h h k| k| H [ Pa P
| Nam | 21,639 | 2,585 | 8372 |0,877| 1 | 2585 | 1,883 41057233

3.TINH TOAN 6N DINH MAI DOC NAO VET

3.1. Nguyén tac tinh toan chung

Dé tinh toan 6n dinh trugt cia mai déc théng thudng
st dung nguyén ly can bang gidi han, trong dé dé bén cta
dat dugc xac dinh theo tiéu chudn bén cu-l16ng.
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Xudt phat tir quan sat cdc mat trugt trong thuc té khi
tinh toan 8n dinh truot thudng gia thiét: Mt trugt c6 dang
cung tron hoac mat truot dang gay khac.

S dung phuang trinh can bang gidi han va chia khéi
dat truct thanh cac cot thang ding cac nha khoa hoc nhu
K. Terzaghi, R.R Tsugaev, Bishop, Janbu... da dua ra cac
phuong phap nay dang dugc st dung réng rai trén thé gidi.

Luc tuang tac theo phuong thang ding gitra cac khéi
la khéng déang ké. Vi thé, trong tinh toan chi can xét dén
thanh phan nam ngang cua luc tuong tac gidia cac khoi
dat (Hinh 3.1).

Trong do:

W -Trong lugng clia khoi dat;

S - Luc chéng trugt huy dong tai day khoi dat - theo
phuang tiép tuyén véi day khoi dat;

N - Luc phép tuyén tai day khai dat;

E, - Luc tuang tac theo phuong ngang tai mat bén trai
khoi dat;

E - Luc tuong tac theo phuong ngang tai mat bén phai
khoi dat;

u - Ap luc khe réng tai day khéi dat;

B - Chiéu dai day khoi dat;

¢, ¢ - Luc dinh, géc ma sat trong clia dat day khai dat.

SEL o tn o it

s | chiéu dai i cia
)WV -1 cung trut fa thing

Hinh 3.1: On dinh méi déc theo nguyén Iy cin béng gidi han
3.2. Cac phuong trinh can bang
Phuang trinh can bang mé-men:
SMo=0 (1)
DPiém 148y mé-men (O) la tdm khéi truot. Phuong
trinh nay 1a ca s& cho viéc xac dinh hé sé 6n dinh.
Phuong trinh can bang luc cho méi khéi dat dat.
Fv=0 (12)
(v - phuong thang ding)
Phuong trinh nay dung dé xac dinh luc phap tuyén
dudi day khéi dat (N).
SU dung phuong trinh can bang mé-men déi voi
tadm khéi trugt, hé s6 6n dinh dugc xac dinh theo céng
thic sau:

ro= 2(c' B+ (N —up)ige') (13)
! >Wsina

Dé xac dinh luc phap tuyén N ta st dung phuong trinh (2)
>Fv=0— Ncosa - W + Sysina. =0 (14)
V61 Sm=[c’B+ (N —up)tge’]/Fs (15)
Thay S, vao phuong trinh (3) dugc:
c'fsma  uflge'sn o
W= F, " F, (16)

mﬂ’

N=



/

Trong do: m_= cosa + (sina.tg’)/Fs.

Thay (6) vao (3) va don gidn hoéa thu dugc:

_ 2(c'Beosa+ (W —ufcosa)igy’ 1 (1 7)
- m > Wsin a

a

Ft

Trong phuang trinh (7) m_c6 chda F_nénné la phuong
trinh phi tuyén. D& giai phuang trinh nay ngudi ta thudng
st dung phuong phap lap.

Do vi tri clla mat trugt nguy hiém nhét chua dugc
xac dinh nén dé tim dugc mat trugt nay ngudi ta st dung
phuong phap th dan, mat trugt tru tron dugc dac trung
bdi tam truct va ban kinh cung, dé tim dugc cung trugt c6
Fs, ..., ta gid thiét mot lusi cac tam trugt, tuong Ung Vi
moi tdm truot gia thiét cac ban kinh cung truot. VGi moi
cung trugt st dung céng thic (7) tinh dugc hé s6 Fs tir cac
hé s6 Fs cla cac cung trugt c6 cung tam trugt ta tim dugc
cung trugt cé hé s6 Fs_ (ing véi tam do, tuong Ung vdi
moi tdm trugt trong IuGi ta tim dugc mot tri s6 Fs_ . cla
tam, tur do ta tim dugc tam trugt c6 Fs . Cung truot c6
Fs . la cung truot nguy hiém nhat cia mai doc khi né
nam bén trong cla lugi va ludsi tam da I6n.

Theo Diéu I1.1.1 Tiéu chuan 22TCN 262-2000, hé s6 6n
dinh nhé nhat khi tinh toan theo phuong phap phan manh
c6 dién thi hé s6 6n dinh [K] = 1,2.

Viéc tinh todn hé s6 K duoc thuc hién bang phan
mém SLOPE SLOPE/W ctia hang GEO-SLOPE.

3.3. Két qua tinh toan én dinh

Viéc tinh toan bang chuong trinh phan mém Geo-
Slope cuia See Dyke Engineering, phuong phép Bishop [5].

Viéc chon mai déc luéng sa bé ban dau dua vao s6 liéu
dia chat cong trinh theo TCVN 11419:2016 [4], mai dOc sé
dugc chon lan luot la m, =10, m, =12, m, =14... cho dén
khi ddm bao diéu kién thi két thuc.

Két qua thu dugc Ung vai cac trudng hop dugc trinh
bay trong Bdng 3.1. Can ct vao két qua tinh toan mai déc
luéng dugc chon m =14 (Hinh 3.2 va Hinh 3.3).

Bang 3.1. Két qua tinh todn 6n dinh mai luéng nao vét

Mai déc t:',nph Kmin Héps;’ié;ho Két luan
TH1 (m, =10) | Bishop | 1,054 1,20 Khéng én dinh
TH2 (m, =12) Bishop | 1,173 1,20 Khéng 6n dinh
TH3 (m,=14) | Bishop | 1,273 1,20 6n dinh

o |0

KHOANG CACH

Hinh 3.2: Mé hinh tinh todn én dinh mai dao luéng m = 14

gt 5

mom §
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Hinh 3.3: Két qua tinh toan 6n dinh m&i dao luéng véi m =14

4. KET LUAN

Mét trong nhiing nguyén nhan hién nay la chua phat
huy dugc hiéu qua khai thac clia cac tuyén luéng tau néi
chung la sy sat 16 mai doc luéng. Day la van dé kho khan
cho nhiéu cu dan quan D6 Son, dac biét 1a phudng Van
Huong, nhiéu khu vuc thudc tuyén ludng tau vao bén
Céng Hong bi sat 18, béi lang gay can luéng ra vao cla tau
ca. Can cur vao phan tich két qua tinh todn cac mat truot
trong thuc té khi tinh toan én dinh truot vdi gia thiét mat
trugt cé dang cung tron hoac mat trugt dang gay khc, tac
gid nhan thdy tham s6 soéng dau vao trong tinh toan 6n
dinh mai doc ludng rat quan trong. K&t qua tinh toan mai
déc lubng vao Céng Hong, D6 Son, Hai Phong bang phan
mém Geo-Slope theo phuang phap Bishop co xét dén tai
trong do séng bién gay ra cho mai déc m =14 1a dém bao
ondinh K > [K]=1,20.Qua tinh toan, tac gia thdy mai
déc tinh todn trong trudng hgp nay cao hon so vdi trong
cac TCVN hién hanh.

LGi cdm on: Nghién clu nay dugc tai trg bai Truong
Dai hoc Hang haiViét Nam trong Dé tai ma s6 DT23-24.133.
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Gidi phap nang cao hiéu qua quan Iy,
str dung cac trang thiét bj hang hai trén budng lai tau bién

B ThS. PHAM VAN LUAN"; ThS. QUACH THANH CHUNG; ThS. NGUYEN VAN QUANG
Trudng Pai hoc Hang hdi Viét Nam
Email: ®phamvanluan@vimaru.edu.vn

TOM TAT: Vi sy phat trién cla khoa hoc céng
nghé (KHCN) néi chung va cuéc cdch mang KHCN
4.0 néi riéng, trang thiét bi hang hai trén tau bién
hién nay ngay cang dugc hién dai héa. Diéu do6
giup cho si quan hang hai nhanh chéng c6é duoc
nhing théng tin tro gitp chinh xac, kip thoi dé dua
ra quyét dinh cudi cung trong viéc phong tradnh
dam va, cap ciu, tha neo... P& s dung hiéu qua
cac théng tin ma trang thiét bi hang hadi cung cap,
thuc t& doi hdi mébi s quan hang hai can hiéu ré
dsc diém cla ting théng tin do méi thiét bi hang
hai cung cdp dé ap dung vao cac truong hop hoan
canh cho pht hop. Tuy nhién, do hiéu biét con han
ché vé théng tin clia nhing trang thiét bi budng lai
hoac théng tin thiéu chinh xac dan t4i nguy hiém
cho tau trong qua trinh hanh hai ciing nhu diéu
déng. Chinh vi vay, bai bdo nay néu Ién thuc trang
qudn ly khai thac trang thiét bi budng lai trén tau
va dua ra nhing gidi phap kha thi nham nang cao
hiéu quad qudn ly, s& dung trang thiét bi ndéi trén,
gép phan nang cao an toan hang hai.

TU KHOA: Si quan hang hai, trang thiét bi budng
14i, théng tin tU cac trang thiét bi budng Iai.

ABSTRACT: With the development of science and
technologyingeneralandthe scienceandtechnology
revolution 4.0 in particular, the maritime equipment
on ships is now more and more modernized, which
will help the maritime officers quickly get accurate
and timely help information to make the final
decision in avoiding collisions, docking or anchoring.
But in order to effectively use the information which
provided by maritime equipment, each maritime
officer needs fo understand the characteristics
information which provided by each
maritime device to apply to suitable situation and
circumstances effectively. However, due to lack of
knowledge about the information of navigational
equipments on the bridge or these information
from navigational equipments are inaccuracy due
to certain reasons, it cause to danger to the ship
during the maneuver. Therefore, this paper to state
the actual managing the operating navigational
equipments on board the ship and offers solutions

of each
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to improve the management and operation of the
bridge navigational equipments, contributing to the
improvement of safety in navigation.

KEYWORDS: Deck officers, navigation equipment,
information from navigation equipment.

1. PAT VAN BE

Trang thiét bi budng lai 1a t8 hgp nhing thiét bi dién
dugc trang bi bat budc trén cac tau bién hién nay theo quy
dinh clia SOLAS 74, phuc vu cho céng tac dan tau an toan
va hiéu qua, dugc ké dén nhu: Radar, GPS, AlS, may |ai, may
do sau, la ban con quay, méy do toc dé, thiét bi truc canh
budng lai (BNWAS), hép den hang hai VDR...

Si quan hang hai quan ly, st dung va hiéu biét dung,
day d0 cac thong tin ma trang thiét bi cung cap la yéu té
rat can thiét va quan trong. Bén canh d6, cac trang thiét bi
budng lai ldp dat trén tau cta nhiéu hang san xuat, diéu
nay phan nao gay khé khan cho si quan hang hai trong
viéc quan ly, st dung va bao dudng. Vi vay, viéc dua ra cac
gidi phap hap ly, kha thi d€ quan ly, st dung hiéu qua cac
thiét bi hang hai trén budng léi la can thiét, gép phan nang
cao an toan hang hai.

2. THUC TRANG CONG TAC QUAN LY, SU DUNG CAC
TRANG THIET BI HANG HAI TREN BUONG LAI

2.1.Thuc trang déi véi si quan, thuyén vién hién nay

Su han ché vé chuyén mén cda si quan, thuyén vién
trong qua trinh st dung la nguyén nhan chinh dan dén su
hu hong cac thiét bi hang hai trén budng lai. Han ché nay
xudt phat tir nhirng nguyén nhan sau day:

-Tinh trang thiéu thuyén vién chat lugng cao hién nay
lam anh hudng téi cong tac quan ly, st dung trang thiét bi;

-Trén mét s6 tau, si quan quan ly, st dung cac thiét bi
khong thuc hién ding quy trinh bat/tat theo hudng dan
cla nha ché tao vé khéi dong, sir dung; dé thiét bi lam viéc
qua tai; dat thiét bi & noi lam viéc c6 nhiét d6 cao, thai gian
[am viéc lién tuc kéo dai, khong lam mat theo dung quy
dinh hodc dat thiét bi lam viéc & vi tri 8m uét, nai bi nudc
bién, nudc mua hat vao...

- M6t s6 thuyén vién khéng cé nhiém vu (khéng hiéu
biét) tu'y cai dat, chinh sfta théng s6 clia thiét bi.
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- Thi€u man céan trong viéc bao tri, bdo duéng thiét bi
theo dung quy dinh clia nha ché tao, bao duéng nhung
bdo dudng khéng dung theo quy trinh, dung chat tdy, hoa
chat vé sinh bao dudng khéng dung...

- Si quan phu trach han ché vé kién thiic nén khi ban
giao, mua mai hodc khi stra chita khéng ndm ré thu tuc
nghiém thu, nghiém thu khong day du. Khi mua thiét bi
chon hédng cung cap thiét bi kém chat luong...

- St dung sai nguon dién hodc khéng kiém tra ngudn
dién cap cho thiét bi dan dén nguén dién cap cho hé thdng
khong dam bao cho thiét bi hoat dong;

- Si quan hang hai khong cé cac bién phap lam giam
(hay han ché) tac dong ctia moi trudng dan dén cac thiét
bi s& nhanh hdng hay gidm do chinh xac, gidm tudi tho;

- Nguon dién do may dén trén tau tao ra, khéng hoa
lugi dién tét, khong 6n dinh dugc tan so, dién ap, dong
dién dan tdi cac thiét bi hay bi hong.. ;

- Cac thiét bi ngay cang hién dai nén chic nang ma
rong dugc tng dung nhiéu, ky thuat s6 dugc ap dung
chuyén sau, hién dai, viéc cap nhat kién thuc cda si quan
hang hai con chua kip thoi, dan téi khé khan khi st dung.

2.2. Thuc trang d8i véi thiét bi dugc Iap dat trén
buéng lai hién nay

Bén canh nhiing tén tai ti phia si quan, thuyén vién,
viéc phan tich, danh gia thuc trang cla trang thiét bi trén
budng lai dong vai trd quan trong trong viéc dua ra giai
phap nang cao hiéu qua quan ly, s& dung:

- Hién nay, trén cac tau ca, thiét bi trén budng lai da rat
cl do cha tau khéng c6 diéu kién 1ap dat thiét bi mdi, van
strdung thiét bi cdng nghé cd, dan téi kho khan trong khai
thac quan ly.

- M6i trudng lam viéc clia cac thiét bi trén tau luén bi
anh huéng béi su thay ddi vung dia ly, khi hau, thay déi
nhiét d6 & moi viing khac nhau, c6 d6 &m, d6 man cao dan
dén céc thiét bi dé bi chap dién, giam dé bén.

- Mot sé thiét bi ci khong co thiét ké tang cudng bao vé
cac ang-ten phat séng, mang dao déng thu phat séng lam
viéc ¢ duéi day tau dan dén nhanh hong sau khi lap dat.. ;
phan mém cla thiét bi khong dugc cap nhat, nang cap.

Nhing han ché, ton tai trong hoat dong quan ly, s
dung trang thiét bi trén budng lai hién nay dan dén nhiing
hu héng, théng tin thiu chinh xac, thi€u én dinh, dnh
hudng xau dén an toan clia tau trong van hanh, khai thac.
Do vay, can phai c6 giai phap hitu hiéu dé khic phuc.

3. GIAI PHAP NANG CAO HIEU QUA QUAN LY, sU
DUNG CACTRANG THIET BIHANG HAITREN BUONG LAI

Nham dam bao an toan, han ché su c6, phong tranh
nhing hu héng co thé xay ra, gia tang dé chinh xac, tinh
6n dinh cla cac thiét bi khi lam viéc, cac si quan hang hai
truc ti€p st dung bao quan thiét bi, cac chd tau, cac cong
ty quan ly tau can thuc hién cac giai phap sau day:

3.1.Déi véi chi tau

-Dua ra day du quy trinh quan ly, khai thac, bado duéng
cac trang thiét bi, dong thai thiét lap cach thuc lién lac vai
tau nham thudng xuyén nhac nha thuyén vién thuc hién

t6t cac yéu cau vé quy trinh st dung cac thiét bi;

- Yéu cau thuyén vién ghi nhat ky thiét bi, gui cac bao
cdo giam sat theo déi tinh trang hoat déng cda thiét bi,
bdo cao danh gia rui ro, danh gia sai s6, du bao hu héng
clia thiét bi gui vé cong ty dé cong ty c6 phuang an thay
thé, stia chira;

- Cung cap day du, kip thai cac yéu cau cla thuyén
trudng vé thay thé va stia chira, cap nhat, nang cap thiét bi;

-Yéu cau cac thuyén vién tuan thi nghiém husng dan s
dung cla nha san xuat va dinh ky hay dot xudt xuéng kiém
tra tau cing nhu kiém tra su tuan thu cda thuyén vién dé kip
thai phat hién, xt ly nhiing su ¢é trong qua trinh st dung;

-T6 chuc céc 16p hoc béi dudng dé nang cao trinh do
ti€éng Anh chuyén nganh cho thuyén vién khi lam viéc trén
tau, nang cao ky nang st dung va khac phuc (néu co) hu
hong cua céc thiét bi;

- Cap nhat thudng xuyén cong nghé mai clia thiét bi,
hudng dan thuyén vién khac phuc cac 16i hay gap déi vai
céc thiét bi, cap nhat ban mém cho cac thiét bi, mua mai
cac thiét bi hién dai dé thay thé cho céc thiét bi da ci, lac
hau, kém chinh xac.

3.2. Déi véi thuyén vién, si quan hang hai

- Khi quan ly, st dung phai tuyét déi tuan tha nghiém
ngat huéng dan clia hang san xuat; phai ddm bao nguén
dién cdp cho thiét bi luén luén én dinh vé dong dién, dién
ap va tan s6; phai thudng xuyén tién hanh kiém tra, do
dong dién cdp cho cac thiét bj;

- Thuyén trudng phai dua ra quy dinh trén budng lai
vé nhiém vy, thdm quyén ctia thuyén vién khi st dung céc
trang thiét bi theo quy dinh;

- Thuyén vién phai tuan thd nghiém cac quy dinh an
toan dua ra vé viéc st dung trang thiét bi;

- S quan phu trach phai thudng xuyén theo déi, kiém
tra, thir thiét bi d€ sém phat hién hu hdng [4]; ludn gilr cho
nhiét d6 noi dat cac thiét bi lam viéc trong diéu kién cho
phép (vi khi lam viéc, thiét bi luén tda nhiét rat cao, c6 thé
ha thap nhiét dé phong bang diéu hoa cda tau, lap thém
tdm tan nhiét cho cac thiét bi, dung quat lam mat cho cac
thiét bi);

- Can hat 8m, gidm rung, gidm 6n, gidm lac cho thiét bi
khi hoat déng (néu thay thai tiét c6 dé am khong khi cao
can ha thap nhiét dé chay diéu hoa & ché do hut &m hodc
trang bi thém may hat am tai budng 1ai);

- Thudng xuyén bdo quan, bao duéng, vé sinh thiét bi
theo dung quy dinh, dinh ky dé tranh bi chap dién, hda
chat an mon, hu hong cac linh kién trong thiét bi;

- Khong dung héa chat, dau mé, chat co tinh dan dién,
chdt an mon, ré lau uét dé lau chui vé sinh thiét bi sé gay
chap dién hu hong cac linh kién trong thiét bi;

- Khéng son lén mét sé bé mat thiét bi khong ding
quy dinh, nhat la bé mat phat song cla ang-ten radar, cac
cadm bién thu phat séng am;

- Khi kiém tra thiét bi, thao l13p lam theo dung hudng
dan nang cao clia nha san xuat;

- Dan quy trinh bat, tat, hudng dan st dung Ién thiét bi
dé thuyén vién st dung an toan dé dang, hiéu qua, tranh
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st dung sai gdy hong thiét bi;

- Khi stia chia, thay thé thiét bi can giam sat, theo doi
dam bao dung loai, ding théng s6, ding hang, siia chira
xong phai dugc nghiém thu ban giao dung, day da va ghi
chép roé rang vao nhat ky;

- Si quan phu trach phai ghi chép nhat ky cla tung
thiét bi dé theo déi tinh trang hoat dong, thai gian sttdung
khai thac, thai gian stra chira, thay méi tinh trang thiét bi;

- Trong qua trinh tau lén da sfta chira khong duoc tu
y di chuyén vi tri 13p dat cdc cdm bién; khi stta chira hodc
thay mdi thiét bi ma phai di rgi thiét bj thi trudc khi thao
Iap va sau khi 1ap rap can danh dau lai vi tri; tau lén da si
quan phu trach phai kiém tra va vé sinh mang dao déng
thu phat séng am, lam vé sinh mang dao déng thu phat,
tranh dé cong nhan gé ri lam hu héng [3];

- Pin backup cla tat ca cac thiét bi phai dugc theo doi
va kiém tra thudng xuyén dé sém thay thé dang han, nhat
Ia pin du phong clia hdp den (kiém tra thudng xuyén viéc
ghi nh& di liéu cta hop den).

- DGi vai thiét bj radar phai thudng xuyén kiém tra thoi
han ca dén Manegtron, cé thé thay khi dén hét han, kiém
tra hé théng 6ng dan séng ti dng-ten dén may thu xem cé
bi ro ri, cong vénh hay dong nudc & trong 6ng hay khéng;
thudng xuyén tra m& chuyén dung vao c6 quay banh rang
cUa ang-ten radar dé tranh bi mon, ket ciing [2];

- Déi vai hé théng dinh vi toan cau (GPS), khi may thu
GPS thu tin hiéu vé tinh khéng 6n dinh thi tién hanh kiém
tra va dat lai théong s6 dac tinh hinh hoc (HDOP), d6 cao vé
tinh cho may thu; khi may thu GPS khéng c¢6 tin hiéu két
ndi vai thiét bi khac thi phai kiém tra cac diém két néi bang
doéng hé do dién [1];

- May lai tu dong can phai thudng xuyén kiém tra
budng may lai, dac biét la ché d6 1ai sy c6 Emmergency;
kiém tra lugng dau thay luc trong két, kiém tra két dau va
chét lugng dau thuy luc; kiém tra va so sanh chi s ctia lénh
bé 14i va gdc bé thuc té ctia banh lai; thudng xuyén bao
dudng tra ddu m& dung quy dinh, kiém tra gioong phét;
luén phai c6 ngudn vao DC 24V &c-quy dé bao cac 16i hu
hdéng va bao déng mat ngudn cho may lai; trong khi tau
chay tir 12 dén 24h may lai hoat dong phai chuyén ddi luan
phién hai may lai; phai thudng xuyén thit cac ché do lai
trong qua trinh st dung, kiém tra bdo duéng cac co cau
chuyén ddng phan héi va cong tac ngét han vi cudi [3];

-Thudng xuyén thit ché do thu va phat tin hiéu cta AlS
dén tau muc tiéu dé danh gia thiét bi AIS hoat dong tot hay
khong, phong tranh thiét bi AIS cla tau chi thu dugc ma
khong phat dugc [4];

- DGi vai la ban con quay, néu kim la ban cé hién tuong
rung l4c trong qua trinh lam viéc thi phai tién hanh kiém
tra dién ap, dong va tan s6 nguon dién cap cho la ban con
quay; kiém tra néu chi s6 clia la ban 13p lai ludn sai khac véi
s6 chi cda la ban chinh thi phai kiém tra va bao duéng hé
théng banh rang ctia xenxin thu-phat tin hiéu va bo truyén
chi'sé cta la ban; néu la ban phat tiéng déng la bat thudng,
nhiét d6 néng hon binh thudng thi tién hanh kiém tra hé

m

théng lam mat cho la ban hodc kiém tra dung dich treo la
ban [3];

- DGi véi hé thong thong lién lac trén tau, ludn phai
thr phat bang ngudén mét chiéu xem c¢é tét khong, néu
khong tét, can phai thay thé hé thong binh ac-quy du tri
ngudn mot chiéu cho hé théng dé dadm bao ludn & trang
thai tét nhat;

- Péi vai thiét bi cdm bién truc canh buéng lai, can
thuc hién ding quy trinh cai dat cta nha san xuat, khéng
dugc tu'y ngat dién dé tit bao dong;

- Kiém tra hé théng bao déng nudc vao ham hang va
khoang kin, can thudng xuyén kiém tra, bdo dudng cac
cadm bién dé nang cao d6 nhay cho thiét bi, tranh cac dau
ca&m bién bi han, ri, kém hiéu qua; kiém tra hé théng dudng
dan tin hiéu tir cac vi tri dat cdm bién vé trung tam diéu
khién chi bao trén budng lai;

- D6i vai cac thiét bi ¢6 st dung ang-ten thu phat, can
thudng xuyén kiém tra, vé sinh dng-ten nhu: Lau chli mudi,
khoi, nuéc dong, vé sinh cac dau cap néi gilla ang-ten, 6ng
dan séng (hodc cép tin hiéu);

- Khi st dung cac thiét bi thong tin lién lac can chon
dung ché d6 ma hoa thu phat cho tling hinh thic thong tin;

- Kiém tra, vé sinh, bdo quan bd phan cdm dng dién tu
lap dat dudi day tau theo ding quy dinh [3];

- Thudng xuyén kiém tra cac bu-léng, 8¢ vit xem da
chdc chédn chua, néu can thi bat chit lai dé tranh rung lc
cac thiét bi gay ra sai s0;

-Trong qua trinh hanh hai, néu diéu kién cho phép, c6
gang tranh nhing viing c6 tia sét...

4. KET LUAN

Bai bdo da néu ra dugc thuc trang hoat dong quan ly,
st dung cac trang thiét bi hang hai buéng lai hién nay trén
tau bién; tim hiéu va danh gia dugc cadc nguyén nhan lién
quan dén nhiing hu héng, thi€u chinh xac, thi€u 6n dinh
cuia trang thiét bi hang hai trang bi trén budng lai tau bién.
Trén cd s& do, bai bao da khuyén nghi giai phap cu thé cho
tirng nhém déi tuong lién quan nham nang cao dé bén, do
chinh xac, tin cdy cta cac thiét bi hang hai trén buéng lai.
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Nghién c(u bai toan phat hién

va phan loai phuong tién dudng bién

tU tin hiéu hinh anh dua trén phuong phap hoc sau
hé tro bdo d3dm an toan hang hai

Truong Pai hoc Hang hai Viéet Nam
Email: “tienlgcnt@vimaru.edu.vn

TOM TAT: Trong nghién clu nay, nhém tac gid
da dua ra déng goép chinh vé viéc nghién ciu méd
hinh phat hién d&i tuong YOLO dé gidi quyét cho
bai toan phat hién va phan loai phuong tién duong
bién tu tin hiéu hinh anh dua trén phuong phap
hoc sau hé tro bdo ddm an toan hang hai. Van dé
nghién ctu duoc tiép can bang viéc van dung mo
hinh phat hién d&i tuong dua trén phuong phap
hoc sau YOLO, mot trong cac méd hinh nhan duoc
su quan tAm ldn cla cong déng khoa hoc hién nay,
dé dua ra cac gidi phap cho bai toan. Van dé phat
hién va phan loai phuong tién duong bién tu tin
hiéu hinh anh dugc nghién clu va thuc nghiém
mot cach chat ché trong nghién clu nay va da co
nhing két qua dang ké. Cu thé, két qua cla nghién
clu cé d6 chinh xac frung binh (MAP@Q.5) rat &n
tuong khi dat 0,866 vdi phién ban YOLOv5s.

TU KHOA: Phat hién d6i tuong, phan loai anh, phat
hién tau, phan loai tau, hoc sau.

ABSTRACT: In this study, the authors have made
the main contribution of researching the YOLO
object detection model to solve the problem of
detecting and classifying marine vehicles from
image signals based on deep learning methods
to support maritime safety. The problem is
approached by applying the object detection model
based on the YOLO deep learning method, one
of the models receiving great attention from the
scientific community recently, to provide solutions
for the problem. The problem of detecting and
classifying marine vehicles from image signals is
researched and experimented in this study and has
yielded significant results. The result of the study
(mAPQOQO.5) is impressive at 0.866.

B TS.LE QUYET TIEN™; ThS. LE HOANG DUONG; ThS. TRAN VAN TUYEN

KEYWORDS: Object detection, image classification,
ship detection, ship classification, deep learning.

1. DAT VAN DE

Trong diéu kién hién nay, sé lugng cac phuong tién
dudng bién ngay cang gia tdng da tao nén nhing thach
thuc trong van dé an toan hang hai. Su phat trién cta hé
théng giao théng dudng bién khéng déng bo vai su gia
tang cla chuing loai va s6 lugng phuong tién dudng bién
nén ty lé tdc nghén, tai nan cling ngay cang tang, viéc kiém
soat, ctiu nan cac phuong tién hiéu qua cling tr& thanh cac
bai toan dugc nhiéu ngudi quan tam. Cac giai phap théng
minh van dung tri tué nhan tao dang c6 nhiing Igi thé nhat
dinh trong viéc hé trg gidi quyét cac bai toan trén.

Phat hién va phan loai phuong tién dudng bién la mot
trong cac chia khéa quan trong cho cac gidi phap thong
minh cho van dé an toan hang hai. Day la mot bai toan
da va van dang dugc cong déng khoa hoc danh nhiéu su
quan tam, tuy nhién viéc phat hién cac phuaong tién dudng
bién chiu nhiéu anh hudng tir méi trudng nhu su thay déi
cUa thdi tiét, anh sang, diéu kién séng, suong mu... Trong
cac nghién ctu trudc day dua trén hoc may truyén théng,
cac mo hinh sé cé dugc hiéu suat cao trong cac diéu kién
ly tudng, tuy nhién thuc té khi ap dung lai khéng dugc ly
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tuéng nhu vady va mang lai nhitng nguy mat co an toan
I6n cho ngudi diéu khién phuong tién. Hudng tiép can dua
trén cac phuong phap hoc may truyén théng chua that su
hiéu qua nhung véi cac hudng tiép can dua trén hoc sau,
bai toan phat hién va phan loai déi tugng, cu thé hon trong
trudng hgp nay la bai todn phat hién va phan loai phuong
tién dudng bién nang cao hiéu qua ro rét.

Thucté, khéng it cac nghién ctiu vé van dé nay da dugc
dua ra nhung day van la mot hudng nghién cdu tiém nang
do diéu kién méi trudng, dac thu phuong tién & cac vung
dia ly khac nhau c6 nhiéu dac diém khac biét dang ké.

2.BOI CANH NGHIEN cUU

Phét hién va phan loai phucng tién dudng bién la bai
toan thudc ho bai toan phat hién va phan loai d6i tugng,
goi tat la phat hién doi tugng. Bai toan phat hién doi
tugng déng mét vai trd quan trong trong linh vuc nghién
ctu thj gidc may tinh va c6 kha ndng ap dung mét cach
da dang, rong rai trong nhiéu cong viéc va linh vuc khac
nhau. Cac huéng ti€p can bai toan tu trudc tdi nay chu
yéu dua trén hai hudng la hoc may truyén thong va hudéng
dua trén hoc sau.

Trong cach ti€p can dau tién, cac dac trung giup phan
biét vling d6i tugng véi cac viing con lai trong anh nhu
cac yéu to lién quan dén mau sac, canh, dnh sang, mau
van... dugc dé xuat dua trén cac nghién cdu, phan tich
truc quan. Cac dac trung nay sau dé dugc dua ra lam dau
vao clia mét mod hinh héi quy tinh toan nhan va vi tri cta
tiing d6i tugng trong anh. Tuy nhién, cac phuang phép
dua trén hudng tiép can nay chua dem lai dugc cac két
qua du tot, thém vao do thai gian thuc thi cing la mét van
dé v&i cac mo hinh hoc may truyén théng khi khéng tan
dung dugc stic manh cla cac bo xu ly tinh toan dé hoa.

Su phéat trién cta huéng tiép can dua trén hoc sau
da thay déi mot cach dang ké cach gidi quyét bai toan
sang viéc st dung cdc mo hinh mang no-ron tich chap
(Convolutional Neural Network - CNN) [5]. R-CNN (Regions
with Convolutional Neural Network - mang no-ron tich
chap vung) [6, 7, 8] va YOLO (You Only Look Once - ban chi
nhin mé6t1an) [9, 10, 11, 12, 13, 14] 1a hai mé hinh dién hinh
hién nay cho hudng ti€p can bai toan phat hién déi tugng
st dung phuang phap hoc sau. D6i v6i mé hinh R-CNN,
cac déi tugng dugc phat hién qua hai giai doan bao gém
giai doan dé xuat vung va gian doan phan loai vung. VGi
mot hudng ti€p can mai hon va hiéu quéa hon vé mat thoi
gian, ho mé hinh YOLO thuc hién chi duy nhat mét giai
doan cho ca hai cdng viéc dé xuat va phan loai ving. Diém
khac biét mau ch6t nay gidp ho mé hinh YOLO vuot tréi so
vGi R-CNN vé mat thai gian thuc thi.

Trong nghién ctu nay, moé hinh YOLOv5 dugc dua vao
dé thi nghiém. Kién tric ctia YOLOv5 dugc nang cap lén
tur YOLOV4 véi kién trac van gilt nguyén ba thanh phan
g6m Backbone, Neck va Head. Tuy nhién, da cé moét s6 su
thay d&i dugc dua ra nhdm cai tién cac thanh phan nay. Cu
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thé, & phan Backbone ctia YOLOV5 khéi CSPResidualBlock
dugc thay thé béi C3 module. Ngoai ra, SPPF va PAN dugc
két hgp thay cho cho SPP va PAN trong phan Neck so véi
YOLOv4. Phan Head trong YOLOV5 dugc git nguyén nhu
YOLOv4 va YOLOv3.

Bai toan phat hién va phan loai phuong tién dudng
bién da va van dang dugc dua ra nhiéu trong cac nghién
ctru [1, 2, 3,4, 51. Néu cac hudng nghién ctu trudc day cha
yéu tap trung vao cac dac trung hoc may truyén thong thi
hudng nghién ctru hién tai chl yéu di sau vao hudng tiép
can dua trén phuong phap hoc sau. Do han ché vé bo di
liéu trong cac nghién ctiu chua dugc phong phu nén cac
md hinh dugc huén luyén thudng chi hoat déng én dinh
trong mot sé diéu kién nhat dinh. Thuc té trién khai cho
thay cac diéu kién thuc té c6 nhiéu diém khac biét 16n so
véi cac di liéu ly tudng trong nghién ctiu. Trong bai bao
nay, bai todn phat hién va phan loai phuong tién dudng
bién sé& dugc tap trung giadi quyét déng thdi cac phuong
phap huéng téi nang cao hiéu nang bai todn khi dua vao
ap dung trong thuc té€ ciing dugc dua ra nghién cltu va
danh gia.

3. BAI TOAN PHAT HIEN VA PHAN LOAI PHUONG
TIEN BUONG BIEN

3.1. Mé hinh dé xuat

Trong nghién cttu nay, nhom tac gia dé xuat mo hinh
giai quyét bai toan gom ba thanh phan thiét yéu nhu Hinh
3.1.Thi nhat la thanh phan thu nhan tin hiéu dau vao, cu
thé trong mé hinh nay sir dung camera gidam sat tam xa
cho phép quan sat va ghi nhan hinh anh tir xa véi dé phan
gidi cao. Thanh phan tha hai la thanh phan xu ly, thanh
phan nay nhan tin hiéu thu dugc tir camera va thuc hién
viéc phat hién va phan loai phuong tién dudng bién. Cudi
cung la cac thiét bi hién thi thong tin dau ra nhan dugc tu

thanh phan xu ly.
[ Camera quan sat tam xa H BO xtr ly H Thiét bj hién thj }

Hinh 3.1: Mé hinh dé xuét cda hé théng

Thanh phan thu nhan tin hiéu trong hé théng la thiét
bi camera thu nhan tin hiéu hinh anh. Véi dac thu bai toan
phat hién va phan loai cac d6i tugng & khoang cach xa, hé
théng trong nghién ctiu mudn huéng téi cac camera tam
xa gan trén cac tau bién dé c6 thé gilp cho ngudi diéu
khién phuaong tién phét hién va phan loai dugc cac déi
tugng & khodng cach xa trén bién. Do diéu kién trén bién
la mot moi trudng vai nhiéu yéu té tac déng téi chat luong
hinh anh bao gobm diéu kién anh sang tu nhién, séng gio,
hoi nudc, mua bao... lam bai toan tr& nén phuc tap.

Thanh phan x ly trong m6 hinh dé xuat la thanh phan
dong vai tro cét 16i trong hé théng vdi vai tro phat hién va
phan loai phuang tién dudng bién. Thanh phan xu ly sé
ti€p nhan hinh dnh dau vao tir camera tam xa va tién hanh
xU ly cc hinh &nh dé tién hanh phat hién chira vitri cia cac




phuang tién trén bién va xac dinh ching loai phuong tién.
Trong nghién ctu nay, 12 chlng loai doi tugng phuong
tién trén bién sé dugc dua ra xem xét nghién ciu bao
gém: Phao ctu sinh, cot phao, tau tuan tra, tau san bay,
tau container, du thuyén, tau ca, thuyén buém, tau ngam,
tau chién, pha va tau dau (xem minh hoa Hinh 3.2 - B6 dir
liéu dugc téng hap ti nhiéu nguén bao gém Roboflow va
Kaggle bi nhom tac gia).

Hinh 3.2: Minh hoa cho céc thé loai déi tuong trén bién

Thanh phéan cudi cling trong mé hinh dé xuat la thiét
bi hién thi két qua trong hé théng. Day la mét man hinh
hién thi tin hiéu nhan dugc ti camera sau khi di qua thanh
phan xu ly, cu thé hinh anh dugc hién thi da dugc chi rd
vung dugc xac dinh |a phat hién déi tugng, phuong tién
trén bién, déng thai phan loai xem d8i tugng doé vao loai
phuang tién hay d8i tuong trén bién nao. Cac két qua co
thé xem nhu minh hoa & Hinh 3.2.

3.2. Thi nghiém va két qua

M6 hinh phat hién déi tuong moét giai doan YOLO
phién ban 5 dugc nhém tac giad st dung trong thi nghiém.
Pay la mé hinh hoat déng 6n dinh vai hiéu nang cao vé
ca thai gian thuc hién ciing nhu do6 chinh xac. Mac du cac
phién ban mai hon ctia mo hinh YOLO da dugc gidi thiéu,
tuy nhién cac mé hinh nay nhém tac gia con can thai gian
dé thtr nghiém va déanh gia vé tinh 6n dinh trudc khi dua
vao nghién ctu. Trong tuong lai, nhém tac gia sé can nhac
st dung cac mé hinh méi hon nay véi cac bai toan tiép
theo. Viéc ti€n hanh céc thi nghiém dugc dién ra trén moi
truong Google Colab, mét moi truong thi nghiém st dung
cac tai nguyén mién phi dugc cap bagi Tap doan Google.
Thi nghiém dugc tién hanh trén tap di liéu dugc nhém
tac gia téng hgp tu nhiéu nguén trén Internet gém 12.274
hinh anh chia nhiéu loai déi tuong, phuang tién dudng
bién khac nhau. Cac hinh anh nay déu dugc khoanh
vung chira d6i tugng va gén cac nhan cu thé cho tung

doi tugng. Trong thi nghiém nay, cac loai nhan gan cho
cac d6i tugng gém 12 nhan khéac nhau: Phao ctu sinh, cot
phao, tau tuan tra, tau san bay, tau container, du thuyén,
tau ca, thuyén buém, tau ngam, tau chién, pha va tau dau
(xem minh hoa Hinh 3.2).

Trong thi nghiém nay, cac hinh anh dung dé huan
luyén va danh gid dugc chudn héa vé kich thudc chiéu
rong la 640 px va gilt nguyén ty lé gilta chiéu rong va
chiéu cao cuta anh. Tap hinh anh dugc chia lam tap huin
luyén va tap danh gia véi s6 lugng hinh anh lan luct la
9.997 hinh dnh va 2.277 hinh anh. Cac hinh dnh trong tap
hudn luyén va danh gia khéng trung lap nhau dé dam bao
tinh khach quan va ding déan cta thi nghiém.

Do s6 lugng dir liéu khéng phai qué nhiéu nén mé
hinh YOLOV5 phién ban S dugc nhém tac gia st dung dé
huan luyén theo huéng hoc chuyén tiép. M6 hinh YOLOvV5
phién ban S dugc hudn luyén trudc trén bé di liéu COCO,
mot bo dit liéu kha 16n dé hinh thanh cac théng s6 co
ban cho bai toan phat hién déi tugng. Hudng ti€p can
hoc chuyén tiép sé gilp tinh chinh lai cac théng sé cda
mo6 hinh dé phu hop vdéi bai toan phat hién déi tuong,
phuong tién trén bién thdng qua viéc huan luyén trén tap
dir liéu ma nhém tac gid trinh bay phia trén. Trong qua
trinh huan luyén kich thudc batch dugc si dung 1a 16. B6
ba chi s6 co ban trong bai toan phat hién doi tugng dugc
st dung danh gia mé hinh la d6 chinh xac (precision), d6
ggi nhé (recall), d6 chinh xac trung binh (MAP - mean
Average Precision).

Thi nghiém tién hanh huan luyén mé hinh va sau 80
vong (epochs) huan luyén, nhan thdy khéng cé nhiéu su
thay dé&i trong hiéu sudt nén viéc huan luyén da ding
lai va mé hinh da dat dugc cac két qua kha an tugng khi
tién hanh phat hién cac déi tugng trén tap danh gia nhu
& Bdng 3.1. Mét cach téng quan, mé hinh hoat dong tot
khi cac chi s6 do chinh xac, d6 ggi nhé va do chinh xac
trung binh (mAP 0,5) kha cao, lan luct la 0,862, 0,842 va
0,866. Chi s6 mAP trung binh tir 0,5 t&i 0,95 cling la mot
con s6 kha an tugng 0,614. VGi cac nhém déi tugng cot
phao, tau tuan tra, tau san bay, tau container, du thuyén,
tau ca, thuyén buém, tau ngam, tau chién, pha céac chi cac
chi déu rat an tugng khi chi s6 mAP 0,5 déu trén 0,88. Tuy
nhién, vgi 2 nhém phao cidu sinh va tau dau chi sé nay lai
kha thap khi déu nho hon 0,52. Diéu nay da lam cho két
qua trung binh cta hé théng gidm xuéng dang ké. Diéu
nay c6 thé do nhom phao ciu sinh céc déi tugng thudng
nho hon cac déi tuong khac nén khi quan sat ti xa sé kho
phat hién hon. D6i véi tau dau c6 thé do s6 lugng dit liéu
con chua da 16n d€ mé hinh c6 thé dugc hudn luyén hiéu
qua. Trong cac nghién cdu tdi, nhom tac gid cé thé sé bs
sung d(i liéu dé giup cai thién hiéu ndng ca mé hinh khi
phat hién cac déi tugng thudc hai nhom déi tugng phao
ctiu sinh va tau dau. Ngoai ra, trong hau hét cac két qua
thanh phan chi s6 goi nhé nho hon d6 chinh xac, diéu dé
cho thay mé hinh c6 xu hudng hoat déng tap trung cho
d6 chinh xac hon la viéc tim kiém day da cac déi tugng.
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Bang 3.1. Két qué danh gid mé hinh sau 80 véng huan luyén

Class S8 anh S6 nhan PO chinh xac PO gginhé mAP 0,5 mAP 0,5-0,95

all 2.277 2896 0,862 0,842 0,866 0,614
Phao cutu sinh 2.277 265 0,606 0,505 0,511 0,219
Cot phao 2277 235 0,990 0,882 0,926 0,684
Tau tuan tra 2.277 154 0,963 0,841 0,936 0,638
Tau san bay 2277 285 0,830 0,775 0,892 0,506
Tau Container 2.277 431 0,863 0,890 0,920 0,663
Du thuyén 2277 629 0,909 0,967 0,972 0,732
Tau ca 2.277 309 0,970 0,871 0,948 0,671
Thuyén buém 2277 193 0,948 0,940 0,971 0,772
Tau ngam 2.277 148 0,938 0,926 0,965 0,648
Tau chién 2.277 415 0,940 0,903 0,957 0,668
Pha 2.277 62 0,869 0,952 0,884 0,631
Tau dau 2.277 85 0,442 0,354 0,363 0,226

4, KET LUAN

Vé&i muc tiéu xay dung hé thong phat hién va phan loai
phuong tién dudng bién ti tin hiéu hinh anh, hudng tiép
can trong nghién ctu nay hoc vién lya chon s&f dung mé
hinh YOLOVS5 dé thuc hién bai toan. Trong nghién ctiu, tap
dirliéu dugc st dung tir tap dit liéu anh téng hop tir nhiéu
nguén trén Internet. Do bé di liéu géc chua qua |6n va cac
yéu t6 moi trudng, chuyén déng cla phuong tién trong
bo dir liéu chua that phong phd nén tac gia da ap dung
cac phuang phap tang cuong di liéu dé lam tang s6 lugng
anh clia b6 di liéu gbc, dap tng cho viéc huan luyén. Két
qua th nghiém trén tap danh gia dua trén 3 tham s6: Chi
s6 do chinh xac, d6 goi nha va dé chinh xac trung binh lan
lugt Ia 0,862, 0,842 va 0,866. Trong tuong lai, nghién ctu
vé hé théng canh bao nguy hiém khi di chuyén trén bién I3
hudng ma nhom tac gia muén ma réng nghién cuu.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT23-24.63.
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banh gia tac ddéng giao thdng
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B TS. KHUAT VIET HUNG

Vién Chién lugc va Phdt trién Giao théng van tdi (B6 Giao théng van tai)

Email: hungkv@mt.gov.vn

TOM TAT: Danh gid tac dong giao théng (TIA)
doéng mot vai trd quan trong trong viéc hod tro cac
nha quan ly va quy hoach lugng hdéa nhing tac
déng tiém 4n ma mdt du an phat trién mai hodc cai
tao cé thé gay ra déi véi hé théng ha tAng va mang
ludi giao théng xung quanh, 1 dé chd déng dua ra
cac gidi phap gidm thiéu Un tc giao théng (UTGT),
nguy co mat ATGT. Trén thé gidi, TIA da duoc ap
dung tu lau va duoc xem nhu mét ndi dung bat
budc lam co sd cho viéc danh gia, phé duyét cac du
an xay dung cac cdéng trinh quy mé c6 thé phat sinh
luu lugng giao thong vuot gia tri ngudng quy dinh.
3 Viet Nam, TIA clng da duoc yéu cau ap dung &
mot s& dia phuong nhu Ha Néi, TP. H6 Chi Minh,
Binh Duong d&i vai mét sé céng trinh duoc danh
gid c6 kha nang gay ra UTGT. Tuy nhién, viéc thuc
hién TIA hién nay chua cé quy dinh, hudng dan cu
thé U hé théng van ban quy pham phap luat hién
hanh dé lam co s& danh gia viéc quy hoach, phé
duyét du an dau tu va xay dung cac cong trinh dé
thi. D& thic d4y vai trd quan trong cda TIA, nghién
ciu da thuc hién TIA déi véi mét céng trinh cé trén
dia ban TP. H& Chi Minh. Két qua phan tich cho
thdy céng trinh khi di vao hoat déng khéng chi tac
déng t6i hoat déng giao théng clda tuyén dudng
chinh ma con dnh hudng t6i cac nut giao két néi.
Theo d6, cac gidi phap kiém soat giao théng tai cac
nut giao, 16i ra/vao du an dé cai thién mic d6 phuc
vy, gidm xung dét va tdng cuong ATGT da duoc dé
xudt va danh gid. Nghién ctu két thic voi dé xuat
mét sé gidi phdp pht hop nham ddy manh vai tro
cla TIA trong qua trinh 1ap quy hoach, dau tu xay
dung va phat trién dé thi, gép phan quan ly giao
théng hiéu qua va an toan.

TU KHOA: Panh gia tac déng giao théng, un téc
giao thong, tai nan giao thong.

ABSTRACT: Traffic impact assessment (TIA) plays
an important role in helping policymakers and
planners clearly quantify the potential impacts that
a new development may have on the surrounding
transport systems, thereby proactively preventing
traffic congestion and traffic accidents. TIA have
been used internationally for an extended period
of fime and are commonly required for large-scale

construction projects that may generate traffic
volume excess specified threshold value. In
Vietnam, TIA has also been required to be applied
in some localities such as Hanoi, Ho Chi Minh City
and Binh Duong for some projects that are assessed
as having the potential to cause traffic congestion.
However, the current implementation of TIA does
not have specific regulations and instructions from
the current system of legal documents to serve
as a basis for evaluating planning and approval of
investment projects. To promote TIA's role, this
study conducted TIA for a small-scale development
in Ho Chi Minh City. Key findings show that new
development will affect not only the level of service
of main roads, but also surrounding intersections
during operations. Accordingly, traffic control
solutions at adjacent intersections and entrances
were proposed and evaluated to improve LOS,
reduce conflicts and enhance traffic safety. The
study concludes by proposing some solutions to
promote TIA in planning, construction investment
and urban development, contributing fo effective
and safe traffic management.

KEYWORDS: Traffic impact assessment, traffic
congestion, traffic safety.

1. DAT VAN BE

Panh gia tac dong giao théng (TIA) la mot nghién clu,
phan tich nhdm danh gia tac dong tiém &n clia mét du an
phat trién méi hodc thay doi st dung dat gay ra déi vai
mang luéi giao thong xung quanh [1, 2, 3, 4, 5]. Mét TIA
thudng bao gém qua trinh: 1) Xac dinh pham vi nghién
cdu; 2) Thu thap va danh gid thuc trang hoat déng giao
thong xung quanh khu vuc nghién ctu; 3) Du bdo nhu cau
giao thong tuong Ung quy moé du an va cac kich ban phan
tich trong tuaong lai; 4) Phan tich cac tac dong tiém an téi
hoat ddng giao théng tai cac mat cat, nut giao, cong trinh
giao théng (bai d6 xe, nha ga...) va cac tac déng tiém an
tdi giao thong cong cong, ngudi di bg, di xe dap va phuong
tién co giGi khac tir qua trinh phét trién cing nhu xac dinh
cac nguyén nhan gay ra tac dong; 5) Dé xuat va danh gia
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hiéu qua cac gidi phap gidm thiéu thédng qua cac phan tich
dinh lugng. TIA déng vai tro quan trong trong quy hoach,
phat trién két cau ha tang giao théng va db thi, giup co
quan quan ly ndm bat rd hon vé cac du an phat trién va tac
dong cla ching dén hoat déng giao théng xung quanh
khu vuc du an, déng thoi dua ra cac gidi phap giam thiéu
phu hgp (thay d6i hinh hoc, nang cap cai tao tuyén dudng
hodc nat giao, kiém soat giao thong, cai thién giao théng
ti€p can...) dé dap (ng luu luong giao théng tang thém
mot cach an toan va hiéu qua.

Trén thé gidi, TIA da dugc chu trong tur nhiéu thap
nién trudc va da ducc thé ché héa thanh cac tiéu chudn va
huéng dan cu thé. Cac qudc gia chau My, chau Au va chau
Uc déu da ban hanh tiéu chuan va huéng dan vé TIA [6, 7,
8]. Tai chau A, mét s6 quéc gia nhu Nhat Ban, Han Quéc,
Trung Qudc, Philippines va Singapore cling da ban hanh
S8 tay Huéng dan danh gia giao théng [9]. Tai Viét Nam,
cdng tac TIA da dugc quan tam trong nhiéu nam tra lai day.
Tuy nhién, ngoai mét s6 yéu cau kha don gian vé TIA déi
vGi cac cong trinh 16n dugc quy dinh tai Diéu 6 cla Luat
Quy hoach dé thi va Quyét dinh s6 624/QD-BGTVT nam
2019 phé duyét K& hoach hanh déng thuc hién Nghi quyét
s6 12 clia Chinh phu vé tang cudng bdo dam trat tu ATGT
va chéng UTGT giai doan 2019 - 2021. G Viét Nam, méc du
da c6 moét s6 nghién clu vé viéc xay dung quy trinh thuc
hién TIA [10], tuy nhién chua c6é quy dinh, huéng dan cu
thé ti hé théng van ban quy pham phép luat hién hanh
dé lam ca s& phap ly trong viéc danh gia qua trinh 1ap quy
hoach, phé duyét du an dau tu, xay dung va phat trién
do thi. Bén canh dd, vai tro cta TIA trong viéc chd déng
phong trdnh UTGT va TNGT cling chua dugc nghién cuu.
Muc tiéu ctia nghién cttu nay l1a nhdm thuc day vai trd cla
TIA trong cac du an phat trién nham chd dong dua ra cac
gidi phap gidm thiéu UTGT va phong trdnh nguy co mat
ATGT. Nghién cttu mé& dau vai su can thiét phai nghién cdu,
tiép theo la méi lién hé gitta mat d6 giao théng va ATGT va
mot phan tich téng quan vé TIA. Nghién ciu sau d6 thuc
hién TIA cho mét du &n thi diém c6 quy mé nhd trén dia
ban TP. H6 Chi Minh va két thuc vdi cac thdo luan dé tang
cudng vai tro ctia TIA trong qua trinh 1ap quy hoach, dau tu
xay dung va phét trién do thi tai Viet Nam.

2. MOI LIEN HE GIUA MAT PO GIAO THONG VA PHAT
TRIEN DO THI VOI TNGT

2.1. Téng quan vé mdi lién hé gilta mat dé giao
théng, phat trién dé6 thi va TNGT

Gia tang luu lugng giao thong va UTGT la mot trong
nhiing nguyén nhan chinh gdy mat ATGT va TNGT. Nghién
ctiu béi Albalate and Fagenda (2021) chi ra rang so ca tu
vong do TNGT & khu vuc d6 thi gia tang khi thai gian di
chuyén cao hon 30% so vdi diéu kién giao thdng théong
thoang [11]. Nhiéu nghién ctu cling da chi ra méi lién hé
gira luu lugng giao thong vdi ty 1é va cham giao théng
theo dang hinh ch{ U. Ty |é va cham cao & luu lugng giao
théng thap va luu lugng giao théng cao, trong khi thap
nhat & dady chr U véi luu lugng trung binh [12, 13, 14,
15, 16]. Wojciech va cong sy (2016) da s&t dung mé hinh
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PTV-VISUM d€ déanh gia céac giai phap ATGT trén cac tuyén
duong lua chon va chi ra mai lién hé dong bién gilra ATGT
vGi luu lugng giao thong binh quan [17]. Tuong ty, nghién
ctiu béi Ibrahim and Adedokun chi ra rang gia tang luu
lugng giao thong lam gia tang TNGT dudng bd & khu vuc
Zaria [18, 19]. K&t qua nhan manh lgi ich clia viéc gidm thiéu
UTGT va duy tri mic d6 8n dinh clia dong giao théng gop
phan giam thiéu TNGT.

Huang et al. (2018) nhan thdy méi quan hé gilta cac vu
va cham giao théng va méi trudng giao thong la khong c6
dinh vé mat khong gian, véi cudng do va xu hudng ctia moi
lién hé nay thay d6i tuy theo vi tri dia ly [20]. Tuy nhién, mot
vai bién s6 vé méi trudng giao thong nhu ty 1é st dung dat
thuong mai, mat d6 dudng d6 thi va nut giao c6 mai lién
hé mat thiét véi cac vu va cham giao thong. Nghién ctiu béi
Mehdi et al. (2012) chi ra rang, s6 lugng 6 giao théng, nat
giao, chiéu dai dudng cao t6c trong mot khu vuc cang l6n
thi sé ca tu vong do TNGT cang I6n [21]. Nghién ctu bai Xu
va cong su (2020) cho thay cac mé hinh st dung dat ciing
¢ anh hudng dén tan suat va cham giao thong [22]. Su két
hap hop ly gilra cdéc muc dich st dung dat khac nhau khi
quy hoach mang lugi dudng bd va dé thi co thé cai thién
hiéu qua ATGT. Cac phat hién cho thdy rang ngay cang c6
nhiéu vu va cham hon lién quan dén khu vuc dan cu [23].
Nh(ing phat hién nay cung cap cai nhin sau sac vé giai phap
quy hoach giao thong, thiét ké dé thi va tdm quan trong
cUa viéc xem xét cac yéu t6 khéng gian va co sé ha tang khi
danh gid rui ro va cham va ATGT [24].

2.2. Thuc trang vé ATGT tai cac d6 thi lén &Viét Nam

Tai cac d6 thilén GViét Nam, tinh trang mat trat tu ATGT
dién ra véi xu hudng ngay cang nghiém trong. UTGT, xung
doét giao thong va 6 nhiém khéng khi da trg thanh van nan
tai Ha Noi va TP. H6 Chi Minh. Theo théng ké ctia S& GTVT
TP. H6 Chi Minh, van toc luu théng binh quan ctia phuang
tién & khu vuc trung tdm nam 2016 giam 30% so v&i nam
2010. Mac du trong nhirng nam gan day tinh hinh TNGT da
¢6 xu huéng giam nhe & ca 3 tiéu chi (s6 vu, s6 ngudi chét
va s6 ngudi bi thuong), TP. Ha Noi va TP. H6 Chi Minh van cé
téng s6 vu va s6 ngudi bi thuong ding dau ca nudc. Theo
thong ké nam 2022, Ha Noi xay ra 812 vu TNGT lam 410
ngudi chét, phat sinh 7 "diém den" mdi vé TNGT. Tai TP. H6
Chi Minh ghi nhan 2.017 vu TNGT, lam chét 635 ngudi va bi
thuong 1.321 ngudi.

Nguon: S6 GTVT TP. Ho Chi Minh, 2024
a) - Vi tri TNGT tai TP. Ho Chi Minh
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Nguon: Ngdn hang Thé gici, 2019
b) - Mdt do giao thong tai TP, Hé Chi Minh
Hinh 2.1: Mt d6 giao théng va TNGT trén dia ban TP, Hé Chi Minh

Mot trong nhitng nguyén nhan dan téi tinh trang mat
trat tu ATGT la sy gia tang dot bién vé nhu cau giao thong.
Theo két qua khao sét ctia JICA, nhu cau giao théng da gia
tang 61,5% sau 8 ndm & Ha NGi va khodng 45% sau 11 nam
& TP. H6 Chi Minh (JICA, 2017). Mc gia tang nhu cau di lai
tap chung chl yéu & khu vuc ven dé va khu vuc ngoai vi,
ndi hinh thanh va phat trién cac khu dé thi méi nhu khu
do thj Linh Bam, Times City... & Ha No6i, Phu My Hung,
Nam Sai Gon, Vinhome Tan Cang... tai TP. H6 Chi Minh.
Bén canh d¢, cac cao 6c van phong, trung tam thuong mai
cling phat trién manh mé & khu vuc trung tam thanh phé.
Tuy nhién, t6c d6 phat trién co s& ha tang danh cho giao
thong tai cac khu vyc nay rat thap, cé xu huéng khéng dap
Ung kip v&i nhu cdu giao théng tir cac cong trinh xay dung
c6 quy mé I6n. Bén canh do, dan sé tang nhanh dac biét

la dan s6 co hoc tir cac tinh va y thic chdp hanh luat giao
théng ctia ngudi tham gia giao thong chua cao cling dong
vai tro la mot trong sé cac nguyén nhan dan téi tinh trang
mat ATGT tai cac d6 thi I6n & Viét Nam.

3. TONG QUAN VE PANH GIA TAC PONG GIAO
THONG

TIA déng mét vai trd quan trong trong qua trinh tham
tra va phé duyét du an phat trién co s& ha tang va dé thi.
TIA la giai doan phan tich giao thong dau tién khi mot du
an phat trién dugc dé xuat nham cung cdp hiéu biét téng
quan vé thuc trang giao thong xung quan du an, du bdo
va lugng hoa cac tadc dong tiém an ti lugng giao théng gia
tang bdi du an. Thong qua viéc phan tich nang luc thong
qua, muc d6 phuc vu (LOS), ATGT, cac giadi phap cai thién
can thiét sé dugc xem xét va dé xuat nham dadm bao hé
théng giao théng xung quanh du an an toan va hiéu qua.
Bang cach xac dinh trudc cac tdc dong tiém an va bién
phap gidm thiéu, TIA hudng t6i hai hoda quy hoach st dung
dat va giao thong, ddm bao cac hoat dong phat trién phu
hap vai co sé ha tang giao théng hién tai va tuang lai.

Theo cac hudng dan vé TIA, mot TIA thudng bao gom
cong tac thu thap dir liéu, phan tich giao thong, du bao
nhu cau giao théng tang thém, xac dinh tac dong tiém an,
cac bién phap gidm thiéu tac ddng, chuan bi bao cao, thdm
tra va phé duyét bao cao, ciing nhu xac dinh vai trd cta
cac bén lién quan. Yéu cau vé TIA khac nhau 8 mdi quéc
gia tly thudc vao dac diém giao théng clia mbi qudc gia
(Bdang 3.1).

Bidng 3.1. Yéu c4u phai thuc hién TIA déi véi cac du én

Qudc gia

Quy mé du &n can phai xem xét danh gia tac déng giao théng

Bang Floria:

Bang California

phuc vu (LOS) C hoac D.

+BPang céd muc do LOS E hoac F;
+ Nguy c6 TNGT tang lén dang ké;

- Du an phét sinh hon 1.000 chuyén di vao ngay thudng, hodc hon 100 chuyén di vao gid cao diém. Cac cong trinh c6 lugng
phat sinh giao thong it han, nhung van phai thuc hién TIA néu cé yéu cau hoi ddng nhan dan thanh pho.

- Du an phét sinh hon 100 chuyén di trong gid cao diém dugc phan bé téi dudng cao téc.
- Du &n phét sinh 50 - 100 chuyén di trong gi& cao diém dugc phan bé téi dudng cao toc ctia Tiéu bang - dang c6 muc do

My [5] - Du an phét sinh < 50 chuyén di trong gid cao diém dugc phan bé téi dudng cao toc:

+ Thay déi luu théng anh hudng téi mang ludi dudng cao téc clia Ti€u bang.

- Dy én cung cdp bai do xe thiéu hut so v6i nhu cau d6 xe ctia dy an & muc 20%.

- Du an anh huéng bat lgi dén hoat dong va nang luc van chuyén clia phuaong tién giao théng céng céng.

- Dy én anh hudng bat Igi dén su an toan clia ngudi di bg, xe dap va cac cong trinh lién quan phuc vu ngudi di b, xe dap.
- Du an c6 s6 lugng hang héa van chuyén (bang xe tai) I6n hon 10 méi ngay.

Africa [3]

- Du an phét sinh hon 100 chuyén di trong gid cao diém.

Khu dan cu: 10- 17 don vi &.

Thuong mai:

- Trung tam thuong mai: 1.000 m? GFA
-Can ho: 17 rooms

-Van phong: 1.000 m? GFA

Cong nghiép: 1.000 m? GFA

Céng trinh cong déng/codng vién:
-Van phong: 1.000 m? GFA (offices)

Canberra, Uc [4]

- Du an phét sinh hon 10 chuyén xe trong gi¢ cao diém.
D3Gi véi du an st dung dat riéng 1, quy mo cong trinh sau day can phai thuc hién danh gia tac dong giao théng:

-Trung tam sinh hoat cdng d6ng: 650 m? GFA
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- Du &n phét sinh nhiéu han 100 chuyén di trong mét gio bat ky ciia mot ngay thudng hodc ngay cudi tuan.
- Du an phét sinh thém 100 chuyén xe vao gid cao diém theo hudng dén hodc di ti dudng lién ké.

- Du én lién ké véi khu dan cu dang d6i mat véi van dé do xe hodc UTGT.

Wood Buffalo, Canada [1] |- Cac céng trinh phat sinh lugng giao théng it hon, nhung van phai thuc hién TIA néu:

+ Giam dang ké nang luc théng qua cla cac tuyén dudng hodc nut giao xung quanh;

+Tao ra cac tac dong bat Igi vé van hanh va ATGT;

+ Yéu cau két néi véi tinh 16.

- Du &n thuong mai: 10.000 m*

- Dy an van phong lam viéc: 20.000 m2

- Du én nha &, khac san: C6 quy mo giao théng phat sinh tuong duong véi du an thuong mai hay dy an van phong lam viéc.
- Du an phtc hgp: Cé quy mé giao thong phat sinh tuong duong véi du an thuong mai.

- Du én nam trong khu vuc lan can ctia nhiéu du &n khac du kién trién khai: C6 quy mé giao théng phat sinh tuong duong
véi du an thuong mai hodc du an van phong lam viéc.

- Khu dan cu: Dan cu: > 600 don vi 6; toa nha: > 800 don vi 6.

- Thuong mai: > 10.000 m? GFA.

-Van phong: > 20.000 m2.

- Khu céng nghiép: >40.000 m?.

- Trudng hoc: > 2.000 sinh vién.

- Bénh vién: > 200 ch6 d6 xe.

- Khach san: > 600 phong.

- Khu vui choi gidi tri: > 200 chd db xe.

- Nguéng yéu cau TIA sé thay déi tuy thudc vao loai hinh st dung dat thuc té ctia du an phat trién dugc dé xuat. Khi mot du
an phat trién bao gom nhiéu muc dich st dung dat khac nhau, vi du nhu van phong thuong mai va ban 1, thi nguéng nay
phai dua trén muc dich sir dung dat riéng lé hodc dién tich két hgp hodc ca hai dé dam bao nhiing phat trién nay dugc danh
gid mét cach chinh xac.

Nhét Ban

Singapore [9]

New Zealand [6]

- Trung tam thuong mai: >= 10.000 m? GFA.

-Van phong lam viéc: >= 20.000 m? GFA.

- Bénh vién: >= 50 giudng bénh.

- Chung cu cao tang: >= 250 can ho.

- Dy an nha &, khach san, t6 chuc sy kién, khu phiic hgp: Quy mé tuong duong véi du én thuong mai, dy an van phong lam
viéc hay chung cu cao tang.

- Dy én nam trong khu vuc lan can cia nhiéu dy an khac du kién khai thac.

-T8ng dién tich cac dy an xay dung lan can c6 quy mé tuong duong véi du an thuong mai, du an van phong lam viéc hay
chung cu cao tang

- Hodc cac dy &n ¢ tir 300 s6 chuyén di phat sinh vao gid cao diém hoac 3.000 chuyén di trong mét ngay.

- Hodc céng trinh c6 quy mé dudi ngudng trén nhung tiém an nguy co gay UTGT.

Binh Duong, Viét Nam
[10]

Nhin chung, cac cong trinh c6 s8 chuyén di phat sinh vuot qua 100 chuyén di/xe trong gid cao diém hodc c6 quy mo
vUugt qua ngudng quy dinh déu phai thuc hién TIA. Pham vi TIA bao gém céc nut giao thong va tuyén dudng két ndi co thé
bi anh hudng trong pham vi ban kinh 300 - 1.000 m tinh tir du 4n dé xuat. Viéc phan tich nang luc va danh gia LOS tuéan theo
s6 tay hudng dan vé nang luc théng hanh (Highway Capacity Manual - HCM). Theo d6, LOS D hodc t6t han dugc xem xét la it
bi tdc dong khi du &an dé xuat di vao van hanh. LOS E, F can phai b8 sung céc gidi phap gidm thiéu dé han ché UTGT va ATGT.
Ngoai ra, cac chi tiéu lién quan dén thai gian di lai, ti€p can phuaong tién giao thong cong cdng, miic d6 uu tién cho nguai
di bo/ngudi di xe dap, nhu cau doé xe, ATGT va tiéng 6n va 6 nhiém maéi trudng cling can phai xem xét trong qua trinh TIA.

Theo Hokao and Mohamed (2011), cac bién phap gidm thiéu tac dong cé thé chia thanh hai nhém: 1) Nhém cac bién
phap lién quan dén sir dung dat va 2) Nhém cac bién phap lién quan dén giao théng. Nhom céac bién phap lién quan dén
st dung dat c6 hiéu qud trong viéc gidm UTGT & cac khu vuc xung quanh khu vuc phét trién mdi, trong khi d6 nhém céac
gidi phap lién quan dén giao théng sé rat hiiu ich trong viéc giam tac dong tai mot khu vuc cu thé. Tuy nhién, trong bat ky
trudng hgp nao, hiéu qua cla cac bién phap giam thiéu chi cé thé phat huy tac dung khi cé su tham gia va phéi hop chat
ché cla cac bién lién quan nhu chinh quyén thanh phd, cac doanh nghiép dau tu phat trién va cac nha quy hoach giao
thong [25].

Bang 3.2. Bién phap gidm thiéu tic déng giao théng

Nhém bién phap lién quan dén st dung dat Nhém bién phap lién quan dén giao théng

Strdung dat Quan ly tdng truéng Giai phdp ky thudt Gidi phdp vé kinh té
- Tich hgp giao thong va st | - Quan ly si dung dat theo | - Cai thién giao thong ndi khu: Cai | - Phi téc dong (trd bsi doanh nghiép dau
dung dat. phan khu. thién tiép can, ha tang d6 xe, bo tri bai | tu).
- Quy hoach chi tiét, quy hoach | - Ché tai cho ting phan khu | dé... -Thoa thuan cung Ung ha tang gitta chinh
ving. theo mat d6 st dung dat. - Cai thién nang luc mang ludi dudng: | quyén va cac doanh nghiép dau tu phat
- Chinh sach st dung dat. -Thiét 1ap 16 trinh tang trudng. | Cac nat giao théng, dudng truc chinh, | trién.
- Xay dung cac cong cu phan | - Quan ly khu vuc ddc biét. cai thién cac diém trung chuyén trén | - Phi dau tu cai thién ha tdng cong cong
tich khéng gian. dudng cao toc. (trd b&i doanh nghiép dau tu).

- Quy déi (g gitta Nha nudc va tu nhan,
st dung cho viéc dau tu cai tao mang ludi.

Nguén: Hokao va Mohamed, 2011 [25]
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Anh huéng tich cuc clia cong tac TIA trong viéc gidam Un tic va xung dot giao thong dugc thé hién thong qua hai khia
canh: 1) Lugng héa trudc nhiing ri ro ¢ thé gap phai trong qua trinh trién khai du an va 2) Thiét lap trudc cac bién phap
gidm thiéu tac dong tiéu cuc. Bdng 3.3 mé ta vai tro cha TIA trong viéc UTGT va xung dét giao théng théng qua viéc trién
khai cac bién phap giadm thiéu [26].

Bang 3.3. M6i quan hé giita cac bién phap gidm thiéu tac déng va muc tiéu quan Iy giao théng

Muc tiéu quan ly giao théng
Bién phap giam thiéu tac dong giao thong Gidm xung Pam bdo giao | Kiém soat luu Cai thién muc
Giam UTGT dot tai cac théng thong lugng ngoai phuc vu cta Cai thién ATGT

giao cat suét du kién toan mang luéi
Nhém bién phap lién quan dén st dung dat
Quy hoach st dung dat ++ 0 0 + + +
Quan ly tang trudng ++ 0 0 + + +
Nhém bién phap lién quan dén giao théng
Giai phap ky thuat
- Cai thién giao théng néi khu 0 + T+ T+ 0 o
- Cai thién nang luc mang lugi duong + + + + 4+ 4t
Giai phap kinh té (6] ++ + + 4+ 0
Ghi chu: (++): Tac déng rat manh; (+): Tac dong tuang d6i manh; O: Tac dong khéng dang ké

Ngudn: Meyer, 1990 [26]
4. UNG DUNG TIA TRONG VIEC CHU PONG PHONG TRANH UTGT VA ATGT
Dé minh hoa vai trd clia TIA trong viéc chd ddng ngan nglia UTGT va nguy c6 mat ATGT, nghién ctru xem xét mét vi du
dién hinh vai cac gia dinh vé quy mé cdng trinh dé€ danh gia su thay déi hoat déng giao théng khi xdy dung mét tda nha
dich vu thuong mai va nha & trén dudng Pham Van Bong, TP. H6 Chi Minh (Bdng 4.1). Cac chi tiéu vé LOS tai cac mat cat va
nut giao xung quanh duy an sé dugc xem xét danh gia véi kich ban cé du an va khéng cé du an.
Bang 4.1. Miéu t3 dy an phat trién

Miéu ta du an Vi tri va viing anh huéng

Quy mo du an:

- Dién tich: 2.500 m2.

- Chic nang: Dich vy, thuong mai va nha &.

- Mat d6 xay dung: 50%.

-Tang cao xay dung céng trinh: 20 tang (18 tang ndi + 02 tang dé xe).
- Quy mo dan s6: 400 ngudi.

Nhu cau phat sinh:

- S6 lugng chuyén di: 1.400 chuyén di/ngay

- S6 chuyén xe: 1.150 chuyén xe/ngay

- S8 phuang tién/Gid cao diém: 700 xe/gid cao diém (bao gém ca xe may va
0 to).

Giai phap két néi va giam thiéu xung dét giao théng

- 1 céng ra/vao két néi tryc tié€p dudng Pham Van Déng.

- 2 nut giao dau néi tGi cong trinh: NUt giao Pham Van Déng - Nguyén Xi va
Pham Van Dong - Phan Van Tri.

- Kiém so04t, t6 chuc giao théng hop Iy ra/vao du an va két néi khu vuc.

- Cai thién chuong trinh diéu khién den tin hiéu tai nit giao Pham Van Béng
- Nguyén Xi: Kéo dai chu ky dén tir 75s 1&n 120s va thay d8i chuong trinh diéu
khién tir 2 pha thanh 3 pha.

Nghién ctiu st dung mé hinh PTV-VISUM dé danh gia tac dong cda du an téi mang ludi dudng xung quanh. Dua trén
quy md xay dung, nhu ciu thu hat/phét sinh dugc tinh toan theo huéng dan clia Vién Ky thuat giao thong Hoa Ky [7]. Qua
trinh phan bé nhu cu, lua chon phuong thiic va phan bé luu lugng giao théng dua trén mé hinh PTV-VISUM dugc phat
trién va quan ly bai Trung tdm Quan ly diéu hanh giao théng dé thi TP. H6 Chi Minh. M6 hinh PTV-VISIM dé danh gia chi tiét
hoat ddng giao théng trong pham vi du an va tac déng clia du an tdi nat giao théng lan can. Két qua danh gia tac dong
giao théng khi du &n di vao khai thac van hanh nam 2030 dugc thé hién & hinh duéi day:
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> Khong c¢6 dw | Khong c6 dw
: an an
Mit cit : .
2 Hé s6 Hé s6
i) LOS o) LOS
Nguyén Xi 0,53 C 0,53 C
Pham Vin Pong | 1,05 F 1,07 F
No Trang Long 0,38 B 0,39 B

Hinh 4.1: Danh gia hoat déng giao théng gio cao diém khi du dn di vao hoat déng nim 2030

K&t qua phan tich chira rang, hoat déng giao thong xung quanh du an dé xuat da gan dat nguéng UTGT & ndm tucng
lai ngay ca khi co s& ha tang giao thong quan Binh Thanh va cac quan lan can dugc hoan thién theo quy hoach. Két qua
phan tich hé s6 v/c cho thay, UTGT xay ra trén tuyén Pham Van Bong, do do, gidi phap nham tang cudng nang luc phuc vu
cho dudng Pham Van Déng doan di qua khu vuc dy an nay la can thiét.

Luu lugng phuang tién ra/vao du an la khoédng 700 xe/gi& cao diém nam 2030, xay ra xung dét tai I8i ra/vao nén can
xem xét tang cudng kiém soat phuong tién ra, vao du an, bé tri g& giam téc, bién bao dé ddm bao xe ra vao du an luu théng
an toan, tranh xung dét giao thong. Phan tich ciing chi ra rang nguy cg Un tac cao tai nut giao Pham Van Bong - Nguyén
Xi. Do d6, can cai thién diéu khién tin hiéu dén giao théng, nghién ctiu t6 chiic luu théng 6 t6, xe may tai cac thai diém cao
diém. Hiéu qua cua giai phap gidam thiéu tac dong dugc phan tich bang mé hinh PTV-VISIM (Hinh 4.2 va Bdng 4.2).

*® 3 ! (87

Vi tri dy an

UpperBound Color
MIN 1.000[] 255, 251,251, 25|
1.000 2.000[7 (255, 204,204, 25|
2000 40008 (255,183,183, 25
4000 80008 (255, 166, 165, 25
2000 16.000[7] (255,127,255, 19
16000 32,0007 255, 218,255, 12
32000 64.000[] 255, 76, 255, 0)
64,000 96000 (255, 255,216,0)
96000 1 255,106,0)
,255,0,0)
999,000 MAX M (255,0,0,0)

Hinh 4.2: Danh gia tic déng giao théng tai cac nit giao két néi chinh vao gio cao diém nam 2030
Bang 4.2. Két qua danh gia hiéu qua cda gidi phap gidm thiéu xung dét giao théng

Khéng c6 giai phap C6 giai phap Loi ich (%)
Nut giao Huén . . N . ,,
9 9 Chidudai |o o | o5 | Chiéudai | Potrd | | o | Chiéudai | Dotré
hang cho (m) : hang cha (m) (s) hang cho (m) (s)
Pham Van Déng - Lan hén hop
hudng san bay 80,08 93,53 F 5632 70.21 E & 42% & 33%
Pham Van Déng - Lan 6 té hudng
<ar bay 40,88 38,39 D 3313 3421| C S R I I
PhamVan | Phan Van Tri huéng Quan 1 71,07 80,13 E 7023| 7751 E ol Lo
bong -
PhanVan | pham van Déng - Lan hén hop
Tri hudng Tha Duc 4969 66,73 E 3526\ 5363 D @ 41% @ 24%
Pham Van Déng - Lan 6 t6 hudng
The D e 33,42 30,71 C 2612 2821 C G osol oo
Phan Van Tri hudng Go Vap 49,07 68,85 E 4823 6751 E ool U
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Pham Van Béng - Lan hén hgp
g <4m bay 52,50 78,84 E 4028| 6012| E 4 30% 4 31%
Pham Van Béng - Lan 6 té hudng
car. bay 40,92 52,07 D 3416| 4213 D R S R |
PhamVan | Nguyén Xi huong Quan 1 45,26 55,02 E 3921 5312| D R S R |
Bong- I mvs P6éng - Lan hén h
Nauvén Xi am Van Déng - Lan hén hop
gy e Xi | T B 56,79 75,00 E 4323| 6531 E d 31% 4 15%
Pham Van Béng - Lan 6 té hudng
e e 56,79 40,93 D 4753| 3621| D R S I |
Nguyén Xi huéng Go V4p 2535 25,41 C 2012 2126| C G oson | 200

K&t qua phan tich trudng hgp dién hinh cho thay vai
trd quan trong ctia TIA trong viéc lugng hda nhu cau giao
théng gia tang, danh gia tinh trang UTGT va cac rui ro tiém
an vé TNGT khi trién khai du &n. Phan tich cling chi ré hiéu
qua clia cac bién phap quan ly giao thong trong viéc cai
thién hoat dong giao théng va giam thiéu cac rdi ro TNGT.

5. KHUYEN NGHI MOT SO GIAI PHAP TANG CUONG
VAITRO CUATIA

Cac kinh nghiém vé TIA tai cac quéc gia trén thé gigi
clng cho thay cac tiéu chuan, cadc nguéng danh gia va
cac chi tiéu danh gia dugc xay dung phu thudc vao cac
diéu kién ctia mdi qudc gia, cu thé la theo cac quy dinh
luat phap vé quy hoach xay dung, phat trién st dung dat,
quan ly dé thi va dac diém dong giao thong. Tai Viét Nam,
van chua c6 nghién cudu, quy dinh, quy chuén, huéng dan
cu thé vé TIA trong qua lap quy hoach, dau tu, xay dung
cac cong trinh két cau ha tang giao thong va phat trién do
thi. Nham ddy manh vai trd ctia TIA nhdm ch dong phong
tranh UTGT va ngan ngtia TNGT, nghién ctru dé xuat mot
s6 giai phap nhu sau:

Thd nhdt, can xay dung va ban hanh cac van ban quy
pham phap luat c6 quy dinh, hudng dan cu thé vé thuc
hién TIA khi thuc hién quy hoach va thdm dinh va phé
duyét du &n dau tu xay dung cong trinh, du an phat trién
d6 thi. Biéu nay dam bao TIA dugc thuc hién theo ding
quy trinh, phuong phap va phan anh dung tac dong thuc
té cla tung du an. Quy dinh ciing can bao gém viéc xay
dung co s& di liéu, chia sé két qua TIA véi cac bén lién
quan dé kip thai diéu chinh, b6 sung céc gidi phap phu
hgp trong cac quy hoach xay dung. Diéu nay gép phan
dam bao tinh dong bo, kha thi va hiéu qua cta TIA, déng
thai ki€ém soat va ngan ngiia cac tac dong tiéu cuc do su
phat trién cac du an trong tuong lai.

Tha hai, can xay dung b tiéu chi, chi tiéu TIA nham
phuc vu cong tac quan ly va diéu phéi clia co quan quan
ly nha nudc. Viéc ban hanh tiéu chi, chi tiéu sé 1a co s& dé
danh gia va so sanh muiic d6 anh huéng ctia ting du an dén
hé théng giao théng xung quanh. Trén co s& do, yéu cau
cac giai phap nham han ché tac dong tiéu cuc, dam bao hé
théng giao théng hoat dong hiéu qua va an toan.

Tha ba, kip thai cap nhat cac két qua TIA vao cac quy
hoach phat trién ha tang giao théng va st dung dat dé thi.
TIA 6 vai trd quan trong trong viéc du bao nhu cau giao

thoéng, danh gia kha nang dap tng clia hé thong két cau ha
tang hién c6 va quy hoach. Két qua TIA cling sé cung cap
cd s& khoa hoc dé Iap va diéu chinh quy hoach. Muc tiéu
phat trién két cau ha tdng GTVT dong bé, hién dai da dugc
xac dinh trong cac van kién cia Bang cling nhu trong cac
Nghi quyét ctia Qudc héi va Chinh phi. Dac biét, trong béi
canh Chinh ph huéng t6i muc tiéu phat trién cac mé hinh
dé thi mai phu hgp véi thuc tién, chd trong mo hinh phat
trién dé thi theo dinh hudng giao théng (TOD), doi héi ha
tang giao thong va quy mé phai dép ting nhu cau két noi,
nhu cau giao théng, kha nang giai tda va giam thiéu UTGT
trén toan mang ludi. Vai trd ctia TIA cang dugc ddy manh
nham dam bao su phéi hop hap ly gilta phat trién do thi
va ha tang giao théng, dap tng hiéu qua yéu cau vé do thi
hién dai, théng minh.

6. KET LUAN

Gia tang luu lugng giao thong la mét trong nhiing
nguyén nhan gdy UTGT va mat ATGT. Dy bdo nguy co
UTGT ti cac du an phat trién sé gilip cac nha quan ly dua
ra cac giai phap diéu chinh kip thoi, ddm bao hé théng
giao thong hiéu qud va an toan. Khi d6, TIA la mot cong cu
h{u ich gitp cac nha quan ly va nha quy hoach xac dinh
rd nhiing tac déng tiém an ma mét du &n phat trién mai
c6 thé gay ra ddi v6i hé théng ha tang va mang lugi giao
thdng xung quanh.

Nghién ctu kinh nghiém quéc té cho thady, yéu cau
thuc hién TIA ngay ca d6i véi cac du an nho (co phat sinh tur
100 chuyén di hodc lugt xe va quy mo céng trinh tir 1.000
m? tr& 1én) dé han ché nhiing tac déng tiém &n ti nhu cau
giao thong gia tang, tir dé chd doéng phong tranh UTGT
va TNGT. Tuy nhién, & Viét Nam chua c6 nhiéu nghién ctu,
quy dinh rd rang v TIA, ngoai mét s6 yéu cau vé TIA déi vai
cac céng trinh 16n ¢6 nguy co gay UTGT. Nghién cdu thuc
hién TIA d6i véi mot cong trinh thi diém trén dia ban TP. HO
Chi Minh cho thay, du &n khéng chi tac dong dang ké téi
LOS trén tuyén dudng chinh ma con anh hudng téi cac nat
giao két ndi. Do do, can phai c6 cac gidi phap kiém soat
diéu tiét giao théng tai cac nat giao, I6i ra vao du an dé
kiém soat muic dé phuc vy, xung dot va ATGT. Thong qua
viéc thuc hién TIA d6i v6i du én, cac giai phap giam thiéu
phu hop da dugc dé xuat va da chiing minh tinh hiéu qua
cao trong viéc gidm thiéu UTGT cling nhu dam bao an toan
giao théng khi du an dugc dua vao hoat déng. Diéu nay
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thé hién tdm quan trong cuta TIA trong danh gia cac cong
trinh d6 thi, cdc du an 16n vé phat trién ha tang giao théng
dd thi, quy hoach dé thi. Do d6, can hoan thién huéng dan,
quy dinh r6 hon vé TIA tai Viét Nam, dac biét ap dung doi
véi cac du an cé quy mo vugt ngudng quy dinh lam anh
hudng dén giao théng xung quanh dy an.

Nghién ctu dé xuat mot sé gidi phap nhdm ddy manh
vai trd cda TIA trong viéc chd ddng phong tranh TNGT va
UTGT nhu sau: 1) Can xay dung b tiéu chi, chi tiéu TIA
nham phuc vu cong tac quan ly va diéu phoi clia co quan
quan ly nha nudc; 2) Can xay dung va ban hanh cac van
ban quy pham phép luat c6 quy dinh, hudng dan cu thé
vé viéc thuc hién TIA khi thuc hién quy hoach va dau tu xay
dung céng trinh, du &n va 3) Kip thoi cap nhat cac két qua
TIA vao cac quy hoach phat trién ha tang giao théng dé thi
va s dung dat dé thi d€ dam bao su phéi hop hap ly gitia
phat trién d6 thi va ha tang giao théng, dap (ng hiéu qua
yéu cau vé do thi hién dai, théng minh. Viéc thuc hién déng
bé cac gidi phap trén sé nang cao vai trd ctia TIA, gép phan
quan ly giao théng hiéu qua va ngan ngra UTGT va TNGT.
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detention of Vietnam vessels due to non-compliance
with solas 74 engine room safety requirements
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ABSTRACT: This study aims to identify and
address the common engine room deficiencies
on Vietnamese infernational ships that lead to
detentions under the International Convention
for the Safety of Life at Sea (SOLAS) 1974. The
research employs expert opinion and data analysis
to examine the current situation of ship inspections,
focusing on deficiencies related to SOLAS 74
requirements for engine room equipment. The
findings suggest that ship detentions due to
engine room deficiencies can be attributed to
various factors, including non-compliance with
SOLAS 74 regulations on main propulsion,
auxiliary machinery, and emergency systems. The
study highlights the most prevalent issues, such as
inadequate maintenance of essential machinery,
malfunctioning safety devices, and insufficient
crew familiarization with emergency procedures. To
address these problems, the study proposes a set
of common engine room deficiencies that Vietnam
ship need attention.

KEYWORDS: Engine room equipment, ship
inspections, international route, ship detentions,
maritime safety.

1. INTRODUCTION

The maritime industry is vital to the global economy,
with over 90% of world trade carried by sea [1]. Ensuring
the safety of maritime transportation is a top priority, and
compliance with the International Convention for the
Safety of Life at Sea (SOLAS) 1974 is crucial, particularly in
the engine room.

Vietnamese vessels have faced numerous detentions
due to deficiencies found during Port State Control (PSC)
inspections, with a significant portion attributed to engine
room deficiencies. In 2013, the Vietnamese fleet was
ranked in the “black list” of the Tokyo Memorandum of
Understanding (MoU) on PSC, indicating poor compliance
with international regulations [2].

To address this issue, the Viethamese government has
focused on enhancing engine room inspections. The Mari-
time Administration of Ho Chi Minh City plays a vital role in
ensuring the safety and compliance of Vietnamese ships,
as the engine room houses critical machinery and systems
essential for the vessel’s operation [3]. Non-compliance
with SOLAS 74 regulations in the engine room can lead to
serious safety hazards and operational disruptions.

According to the Tokyo MoU Annual Report 2022, 5%
of all deficiencies found during PSC inspections in the
Asia-Pacific region were related to propulsion and auxiliary
machinery[7].This highlights the need fora comprehensive
study on the current practices, challenges, and potential
solutions for improving compliance with SOLAS 74 engine
room safety requirements in the Vietnamese fleet.

This article uses the expertinterview method combined
with historical investigation to build a list of shortcomingsin
engine room safety according to the SOLAS 74 convention
that Vietnamese ships often suffer from.

2. SURVEY RESULTS OF COMMON SHORTCOMINGS
IN VIETNAMESE SHIP ENGINE ROOMS

Port State Control (PSC) is an international regime that
allows the inspection of foreign ships in national ports to
verify their compliance with international safety, security
and environmental standards [5]. PSC inspections aim to
identify and rectify substandard ships, ensuring that they
do not pose a threat to the safety of life at sea, the marine
environment, or the port infrastructure. The primary
responsibility for ensuring compliance with international
regulations lies with the flag state of the vessel. However,
PSC serves as a crucial safety net, providing a harmonized
and coordinated approach to the inspection of ships
across different regions [6].

A survey was conducted among a group of experts,
including 8 officials from the Maritime Safety and Security
Department of Maritime Administration of Ho Chi Minh
city and 7 Vietnamese chief engineers working on
international ships. The officials were trained and certified
in port security, and all participants had undergone
training in marine accident investigation both domestically
and abroad. The survey aimed to identify the main engine
room issues that lead to the detention of Vietnamese
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vessels during Port State Control inspections. The questionnaire focused on the participants’ experiences and insights
regarding common deficiencies, maintenance practices, crew competence, and compliance with international regulations.

Common engine room deficiencies that can lead to ship detentions include:
Table 2.1. Common Engine Room Deficiencies on Vietnamese Vessels According to SOLAS 74

Category

Deficiencies

Main and Auxiliary Machinery

- Inoperative or malfunctioning essential machinery - Improper arrangement and installation of electrical equipment.

Engine Room Cleanliness

- Unclean engine room - Excessive oil-water mixture in bilges - Oil-contaminated insulation on pipes, including exhaust
pipes- Improper arrangement and installation of bilge pumping systems.

Emergency Generator and
Lighting

- Deficiencies in the operation of the emergency generator, emergency lighting, batteries, and electrical switches.

Steering Gear

- Main and auxiliary steering gear not functioning according to regulations.

Life-Saving Appliances

- Missing, defective, insufficient, or severely damaged personal life-saving appliances, survival craft, and launching and
recovery equipment for survival craft.

Fire Detection and Firefighting
Equipment

- Missing, non-compliant, or significantly damaged fire detection, fire alarm, firefighting equipment, fixed firefighting
installations, ventilation valves, dampers, and quick-closing devices, rendering them unable to fulfill their intended
purpose.

Oil Tanker Deck Area
Firefighting

- Missing, significantly damaged, or improperly functioning firefighting systems in the cargo deck area of oil tankers.

Navigation Lights, Shapes, and
Sounds

- Missing, non-compliant, or severely damaged navigational lights, shapes, and sound signals.

Radio Communication
Equipment

- Missing or improperly functioning radio equipment for emergency and safety communication.

Navigational Equipment

- Missing or malfunctioning navigational equipment.

Nautical Charts and
Publications

- Missing up-to-date and corrected nautical charts and/or other necessary nautical publications for the intended voyage,
considering that electronic charts may be used as a substitute for paper charts.

Ventilation and Fire Dampers

- Missing ventilation and fire dampers for cargo pump rooms.

Cargo Operations Supervision

- Lack of supervision by deck officers and crew during cargo operations and failure to implement appropriate
precautionary measures for the type of cargo.

Familiarization with
Navigational Equipment

- Lack of awareness regarding the operation and limitations of navigational equipment or how to test such equipment
(including navigation lights) - Deck officers unable to demonstrate the operation of essential navigational equipment such
as ECDIS and integrated navigation systems, including testing and alarms.

Evidence of Unsafe Navigation
Practices

- Evidence of unsafe navigation practices, including: - Failure to monitor the ship’s position according to onboard
procedures - Inability to verify the accuracy of position fixing using multiple means to obtain corrected positions - Failure
to properly plan and assess the voyage - Navigating the vessel into danger or restricted areas.

Familiarization with Emergency
Equipment and Procedures

- Deck officers unfamiliar with the operation and testing of radio communication equipment and/or the provision of
maritime safety information to the ship - Relevant officers and crew members unfamiliar with the location or operation
of firefighting equipment such as the emergency fire pump or the discharge system for fixed firefighting systems -
Relevant officers and crew members lacking awareness of the location, operation and coverage of ventilation shutdowns
in accommodation spaces, machinery spaces, and other protected areas - Officers and crew members unaware of the
location of fire alarm call points in accommodation spaces and the engine room - Relevant officers and crew members
unfamiliar with the location and operation of quick-closing valves for fuel tanks - Relevant officers and crew unfamiliar
with the operation of life-saving appliances and how to effectively test such equipment - Relevant officers and crew
unfamiliar with the operation of equipment or procedures to prevent marine pollution.

Evidence of Unsafe Practices

- Evidence of unsafe practices posing risks to persons and the environment.

Manning

- Insufficient number, composition, or certification of crew members in relation to the ship’s safe manning document.

Enhanced Survey Program
(ESP)

- Failure to carry out or successfully complete the enhanced survey program as required by SOLAS 74 regulation XI-1/2
and the International Code on the Enhanced Programme of Inspections during Surveys of Bulk Carriers and Oil Tankers,
2011 (ESP Code 2011).

Voyage Data Recorder (VDR)

- Missing or defective voyage data recorder (VDR) when its use is mandatory.
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3. RESULTS AND DISCUSSION

The research aimed to identify the common engine
room deficiencies that lead to the detention of Viethamese
vessels under the International Convention for the Safety of
Life at Sea (SOLAS) 1974.Through interviews with maritime
experts and analysis of relevant data, a comprehensive list
of deficiencies was compiled, as presented in Table 2.1.

The identified deficiencies span a wide range of
categories, including main and auxiliary machinery,
engine room cleanliness, emergency equipment, fire
safety, navigation and crew familiarization with safety
procedures. The findings suggest that Vietnamese
vessels often struggle to maintain compliance with
SOLAS 74 regulations in these critical areas, leading to an
increased risk of detention during Port State Control (PSC)
inspections.

One of the most prominent issues identified is the
inoperative or malfunctioning essential machinery, such
as main engines, generators and steering gear. These
deficiencies can severely impact the safety and operational
efficiency of the vessel, as well as pose significant risks to
the crew and the environment. Additionally, the improper
arrangement and installation of electrical equipment in
the engine room can lead to potential fire hazards and
compromised safety.

Another significant area of concern is the lack of
cleanliness and proper maintenance in the engine room.
The presence of excessive oil-water mixtures in bilges,
oil-contaminated insulation on pipes and the improper
arrangement of bilge pumping systems can contribute to
an increased risk of fire, pollution and operational issues.

The research also highlights the importance of
functional emergency equipment, such as emergency
generators, lighting and fire detection and firefighting
systems. Deficiencies in these areas can severely
compromise the crew’s ability to respond effectively to
emergencies, putting lives and the vessel at risk.

Furthermore, the findings underscore the significance
of proper navigation and communication equipment,
as well as the crew’s familiarization with their operation
and testing. The lack of up-to-date nautical charts,
malfunctioning navigational equipment and the crew’s
unfamiliarity with emergency procedures can lead
to unsafe navigation practices and increased risks of
accidents and detentions.

The study also reveals issues related to crew manning
and certification, with some Vietnamese vessels failing to
comply with safe manning requirements as per SOLAS 74.
This can result in an insufficient number of qualified crew
members on board, potentially compromising the safe
operation of the vessel.

Lastly, the research identified deficiencies related
to the Enhanced Survey Program (ESP) and Voyage Data
Recorders (VDR), which are mandatory requirements
under SOLAS 74. Non-compliance with these regulations

can lead to detentions and raise concerns about the overall
safety and maintenance standards of Vietnamese vessels.

4, CONCLUSION

This study has identified the key factors contributing to
thedetention of Viethamese vessels due tonon-compliance
with SOLAS 74 engine room safety requirements. Through
expert interviews and data analysis, a comprehensive list
of common deficiencies was compiled, covering various
aspects of engine room operations, including machinery,
maintenance, emergency preparedness, navigation,
and crew competence. The insights gained from this
research can serve as a valuable guide for Vietnamese
maritime authorities, ship owners, and other stakeholders
in developing targeted strategies and policies to tackle
the identified issues. By collaborating and implementing
effective measures to address these deficiencies, the
Vietnamese maritime industry can enhance its reputation,
competitiveness, and sustainability in the global market.
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Nghién clu giai phdp nang cao hiéu qua
quan ly giao théng hang hai tai trung tam VTS:
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TOM TAT: Hé théng quan ly giao théng tau bién
(VTS) c6 nhiém vu gidm sat va tro giup hoat déng
giao théng cua cac tau thuyén nham nang cao hiéu
qua, an toan cua viéc khai thac cang bién. Muc dich
cla dich vu giao thong hang hai la nang cao an
toan va hiéu qua cla hoat déng hang hai, an toan
sinh mang trén bién, bao vé mai trudng bién. Cung
vai d6, viec quan ly giao théng hang hai can d&t
trong tam vao hanh trinh va s dung yéu 16 dé lam
yéu 16 cét 161 dé nang cao d6 an toan, t8i uu hoa
quy trinh cho cac bén lién quan va tuong tac vdi
cac bén lién quan. Nghién clu nay dé xudt mét sé
gidi phap nadng cao hiéu qua quan ly giao théng
hang hai fai trung tdm VTS dua trén co sd clia mo
hinh MONALISA nh3m dat nhing loi ich vé quan ly
hanh trinh, quan ly ludng va phéi hop tU cang bién.

TU KHOA: Quan ly giao théng, giao théng hang
hai, an toan hang hai, hé théng VTS, mé hinh
MONALISA.

ABSTRACT: Vessel traffic service (VTS) system
is responsible for monitoring and supporting
traffic activities of ships to improve the efficiency
and safety of seaport operations. The purpose of
maritime traffic services is tfo improve the safety
and efficiency of maritime activities, safety of life
at sea, and protection of the marine environment.
Along with that, maritime traffic management
needs to focus on the ruotes and use that as the
core factor to improve safety, optimize processes
for stakeholders and interact with related parties.
Our research proposed solutions to improve the
efficiency of maritime traffic management at the
VTS center based on the MONALISA model to
achieve benefits in itinerary management, flow
management and coordination from seaports.

KEYWORDS: Traffic management, maritime
traffic, risk analysis, maritime safety, VTS system,
MONALISA model.
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1. DAT VAN DE

Viéc ing dung céng nghé hién dai da giup cong tac
bao dam an toan, an ninh hang hai dugc tang cudng. Qua
do, s6 lugng céac vu tai nan hang hai cing giam ro rét &
cac khu vuc khai thac hé théng VTS. Bugc dua vao khai
thac, van hanh tuirthang 11/2015, téi nay, hé théng VTS Hai
Phong da phat huy t6t cac chic nang nhu diéu phéi giao
thong hang hai; cung cdp théng tin va dua ra cac canh bao,
hudng dan hanh hai déi véi tau thuyén hoat dong trong
vung VTS nhdam tang cudng bdo dam an toan hang hai, an
ninh hang hai, phong ngtia 6 nhiém méi truéng, nang cao
hiéu qua chay tau, ho trg cong tac tim kiém va ctu nan, ho
trg bao vé cac cong trinh hang hai trong khu vuc; luu tri
d liéu, thong tin phuc vu cong tac théng ké, diéu tra tai
nan hang hai... Tuy nhién, thdi gian qua, nhiéu cong trinh
thi cong va phuang tién tham gia thi cdng anh huéng dén
hoat dong hang hai trong khu vuc. Lugng phuong tién
tham gia thi cong cac céng trinh tang dét bién, luong tau
thuyén dén khu vuc cang bién Hai Phong khéng nging
tang trudng, song co sG ha tang luéng hang hai chua duoc
cai thién dang ké vé dé réng, do sau, ban kinh cong, viing
quay tré tau... [a thach thuc 16n véi don vi quan ly.

DPau nam 2010, Cuc Hang hai Thuy Dién da khai xuéng
du dn MONALISA mang lai lgi ich rdng |6n trong viéc quan
ly giao thdng hang hai. Muc tiéu ctia mé hinh nay la giup
cho van tai hang haian toan hon, than thién véi moi trugng
va hiéu qua hon vé thai gian va kinh té. Diéu nay da dugc
thuc hién thédng qua viéc phét trién va phé bién cac dich
vu dinh vi dién t mai trong nganh van tai bién, dat nén
tang cho viéc trién khai quéc té trong tuong lai théng qua
céc cdi tién vé tiéu chuén. Viéc ddm bao chat lugng dii liéu
thuay van cho cac khu vuc hang hai sé gop phan nang cao
d6 an toan va t6i uu hda cac tuyén dudng hang hai tir két
qua dat dugc ctia mé hinh nay [1]. Do thuc té€ la nhiéu cang
ngay nay khong biét khi nao tau cé thé rdi bén nén viéc du
dodn cac tau tiép can trd thanh mét thach thic [2]. Vi vay,
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viéc s6 hda cac thong tin nay theo mot tiéu chudn nhat
dinh va chia sé cho cac bén lién quan la rat quan trong.

Muc dich ctia nghién ctu nay la tim hiéu va hé théng
cac khai niém, chiic nang, dich vu cia mé hinh MONALISA,
tir d6 dua ra nhing gidi phap phu hgp vao thuc té cda
trung tdm VTS Hai Phong, mang lai nhing lgi ich thiét
thuc, cdi thién dugc hiéu qua céng viéc.

2. XU LY DU LIEU AIS

M6 hinh quan ly giao théng hang hai MONALISA cho
phép cac dich vu c6 thé tuong tac, tiéu chudn héa va cho
phép tau hoat ddng mét cach an toan va hiéu qua tu cdng
nay sang cang khac vdi tac dong téi thiéu dén moi trudng
hang hai. D€ dat dugc diéu nay can cé6 mot nén tang chia
sé thong tin dua trén dich vu va dugc quan ly. Logic co
ban ctia mé hinh MONALISA dugc xdy dung dua trén cac
nguyén tac sau:

- Mét hanh trinh dugc xac dinh va tat ca cac thong tin
cla no6 dugc két n6i théng qua mét ma dinh danh chuyén
di duy nhat;

-Théng tin lién quan dén hanh trinh la co s& dé chia sé,
dugc két noi thong qua ma nhan dang hanh trinh;

- K& hoach hoat ddng clia cac chd thé trén bién va dat
lién dugc cung cap trudc cho nhiing ngudi khac va dugc
cap nhat;

- Dich vu c6ng nghé théng tin ho trg lién lac;

- Thai d6 hgp tac dugc nang cao trong viéc chia sé
thong tin va ra quyét dinh;

- Mot diém bao cao duy nhat;

- Nhan thuc tinh huéng c6 nguén géc tir nhiéu ngudn
thong tin;

- Trién khai dich vu dugc Gy quyén va an toan;

- Viéc st dung va phan phéi dich vu dugc thuc hién
théng qua ca s& ha tdng dugc quan ly b&i mét té chiic [3].

Cac chiic nang ca ban ctia mé hinh MONALISA bao gém:

* Lap hanh trinh du tinh:

- T6i uu héa ké hoach hanh trinh ctia chuyén di bién
trudc khi khai hanh;

- Chi dinh va quan ly quyén truy cap vao cac dich vu va
théng tin lién quan dén hanh trinh.

* Quan ly hanh trinh déng:

- Lién tuc theo déi va diéu chinh ké hoach hanh trinh
dé van hanh tau & trang théi hoat dong t6i uu nhat, chi phi
hiéu qua, an toan va than thién véi moi truong;

- Cho phép cac dich vu thong tin cung cap toan canh
theo thdi gian thuc dé t8i uu héa.

*Quan ly lubng:

- T6i uu hoa mat do giao théng va tang cudng an toan
cho luéng giao théng dudng bién tai cac khu vuc tic nghén;

- Cung cap dich vu danh gia, cdnh bao tinh huéng cho
cac khu vuc dia ly cu thé;

- Tang cudng an toan & cac khu vuc cu thé théng qua
viéc tdng cudng giam sat giao théng;

- Cung cap théng tin dinh vi cdp nhat cho khu vuc dia
ly cu thé [4].

* Phéi hop tur cdng bién:

- Cung cép co sG cho su hgp tac gitia cac bén lién quan
trong cdng va véi khu vuc xung quanh dua trén nhan thuc
tinh huéng dugc chia sé dé tang kha niang du doan;

- Cho phép tau dén dung luc, hoat déng ding gio va
hon thé nia la tich hop dung ldc véi van tai noi dia dan
dén qua trinh quay vong dugc t6i uu hoa;

- Cho phép cai thién viéc sit dung tai nguyén cho tat ca
cac don vi tham gia c6 lién quan va t6i uu hoa hoat dong.

* Quan ly théng tin:

- Cung cap nén tang dich vu va chia sé théng tin dang
tin cay va an toan bao gém céc tiéu chuan chung, co sé ha
tang, quy trinh va quan tri [5].

C6 thé thay rang, viéc ap dung mét s tinh nang
phu hgp ctia mo hinh MONALISA vao trung tam VTS Hai
Phong sé gilp chia sé théng tin hang hai an toan, phu hgp
va kip thdi gilra cac co quan quan ly nha nudc, nha cung
cap dich vu va ngudi dung dugc Gy quyén, cling nhu dugc
h6 trg bai mét khudn khé va tiéu chuan chung vé quan ly
théng tin va quyén truy cap ciing nhu cac dich vu cé thé
tuong tac.

3. DE XUAT CAC GIAI PHAP NANG CAO HIEU QUA
QUAN LY TAU BIEN TAI TRUNG TAM VTS HAl PHONG

3.1.Tinh nang theo do6i, quan ly hanh trinh cia tau méi

Mot tau bat ky khi ti€p can khu vuc trong pham vi cla
hé théng VTS Hai Phong do Cang vu Hang hai Hai Phong
quan ly, khai thac, van hanh sé gti ké hoach hanh trinh toi
trung tam. Trung tam sé xac nhan hanh trinh nay can cu
theo d6 sau, chan hoa tiéu va khu vuc cdm. Hanh trinh nay
sau dé dugc thuyén trudng xac nhan thém mét lan nira va
tau du kién sé di theo tuyén dudng nay (trir trudng hop sai
léch r6 rang do tinh hinh giao thong). Khi tau hanh trinh,
tau sé dugc theo doi tu tram bd va sé nhan dugc |6i khuyén
vé tuyén dudng. Néu co bat ky thay d8i nao, yéu cau tuyén
dudng mai sé dugc thuc hién tu tau hoac tu ba. Viéc nang
cdp phat trién nay bao gém mot mé hinh quy hoach tuyén
dudng mai dya trén ECDIS hién ¢ nham hé trg quyét dinh
cho si quan hang hai va ngusi diéu phéi giao thong dé
trao d6i tuyén dudng va téi uu héa tuyén dudng (Hinh 3.1).
Thong tin vé téc do va tuyén dudng du tinh tot nhat sé
dugc théng nhat gilra thuyén trudng va hoa tiéu, nhiing
ngudi co kién thic vé hang hai trong khu vuc Hai Phong
cling nhu céc yéu t6 anh hudng dén thai gian hanh trinh
va muc tiéu thu nhién liéu nhu dong chdy, séng gio, d6 sau
va mat do giao théng, dong thai co tinh dén ca cang dén
va lich xép d& hang tai cang. Tuyén dudng du tinh cla tiing
tau sé duoc lén ké hoach trudc va hién ra trén man hinh
theo thai gian thuyc. Trung tam VTS va nhiing tau khac sé
ngay lap tiic phat hién xem tau do6 c6 di chéch khoi tuyén
dudng da dinh truéc hay khéng va cé thé hanh déng dé
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tranh va hodac tranh tdc nghén trong luéng. Chiic nang nay
sé giup giam viéc théng tin lién lac gilra bo va tau, tau va
tau khi khong can thiét hodc that su nguy cap.

Xay dung céac tuyén dusng téi uu cho tau la mét chiic
nang mdi, doi hdi yéu cau cao ca vé phan cing vé trang
thiét bi cling nhu phan mém phét trién. Cac di liéu can
thiét dé truyén tai va giao thuic truyén tai sé dugc xac dinh.
Cac yéu cau clia ngudi dung va yéu cau ky thuat déi vai cac
trung tam diéu khién va trén tau sé dugc danh gia. Cac tiéu
chudn cho cac loai tau khac nhau va chi tiét luéng hang
hai sé dugc xay dung cling vdi cac tiéu chi tinh toan tuyén
dudng va moé hinh téc dé tét nhat cho tung tau.

o 1 285.00 | STV [110.0/kn S0 |[285.0% | 59¢ 1 £10.0 kn

Hinh 3.1: Theo déi, quan Iy hanh trinh cuda tau bang ECDIS

3.2. Tich hgp hé théng xac minh chiing chi va théi
gian truc ca cia si quan hang hai

Day la mot hé théng tu dong dé giam sat va xac minh
cac gidy chiing nhan nang luc clia cac si quan hang hai
trén tau hanh trinh trong khu vuc quan ly. Dong thdi, hé
thong nay ciing c6 chiic ndng tu dong giam sat thai gian
truc ca cla cac si quan truc ca. Ching chi clia cac si quan
hang hai sé tu dong duoc kiém tra dua trén ca sé dir liéu
trén bd (théng qua giao thdc truyén tai dén tram bo) dé
dam bao tinh hgp 1é clia chiing chi. Chiic nang nay sé dam
bao nang luc can thiét va ngan nglia su mét mai von la
nguyén nhan phd bién gay ra tai nan trén bién.

Hé théng sé can c6 phan mém ti€p nhan di liéu, ma
héa va gidi ma, giam sat cac van dé vé chuing chi (Hinh
3.2). TAc dong clia hé théng d6i véi thuyén vién trén tau
sé dugc nghién ctru cling nhu'y kién cda thuyén vién vé hé
théng dugc thu thap. D& phat trién hé théng nay, mot s6
céng viéc can phai hoan thanh nhu sau:

-Thu thap va danh gid quy trinh truéc day cé lién quan
dén céng tac xac minh chung chi truc ca va giam sat thoi
gian truc ca trén bién;

-Danh gida muc d6 anh hudng ctia hoat dong xac minh
va giam sat dén tam ly cGia thuyén vién trén tau. Diéu nay
sé dugc thuc hién thong qua cac hoi thao, nghién cu dua
trén phong van truc ti€ép cac thuyén vién;

- Thit nghiém phan cing, phan mém va ca s& di liéu
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hién c6 dé so sanh, xac minh gidy chiing nhan nang luc cda
thuyén vién trén tram b& va moét s6 tau thuong mai.

Hé théng mai dugc dé xuat sé gép phan dam bao
nang luc clia thuyén vién va ngan ngla, hodc it nhat la
gidm thiéu su mét méi khi lam viéc, mot yéu té quan trong
gay ra tai nan trén bién phat sinh tir 16i cia con ngudi.
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Hinh 3.2: Hé théng xac minh ching chi va théi gian truc ca cda sT
quan hang hai

3.3. Giai phap cap nhat chat lugng dir liéu thay van
lién tuc

Mot trong nhiing yéu t6 can thiét va quan trong nhat
ctia mé hinh quy hoach tuyén dudng la cac hai d6 ENC mdi
dugc tao ra vdi cac bo dir liéu dd sdu dugc dam bao chat
lugng, nham dam bao rdng cac tuyén dudng déng cé thé
dugc quy hoach trén cac khu vuc, cho phép tau tranh hiéu
Ung squat, gidm téc d6 & nhirng viing nudc ndng va chay
téc do téi da tai cdc vung nudc sau. Théng tin vé do sau
cht yéu dugc cung cdp cho si quan hang hai théng qua
cac hai d6 dugc xay dung tu dir liéu thay van. Tuy nhién,
di lieu do do sau dugc ldy ti cac cudc do dac, chi yéu
dugc thuc hién bai cac tau chuyén dung hodc it phé bién
hon la tu ky thuat do d6 sau Lidar (Hinh 3.3). Vi lgi ich an
toan hang hai, viéc ddm bao chat lugng cla viéc do dac
thay van va dir liéu thu dugc la rat can thiét. Viec dam bao
chat lugng nhu vay da trg thanh mot nhu cau cép thiét do
s6 lugng tau c6 mén nudc Ién ngay cang tang, dac biét la
nhlng tau hoat déng trong ving nudc déng duc.

Hinh 3.3: Dit liéu thdy vén khéo sat bing Lidar
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Hé théng ECDIS tai trung tam VTS can dugc két ndi véi
cac trung tam do dac, du bao khi tuong thiy van dé cé thé
cap nhat mot cach lién tuc dé st quan diéu phdi giao théng
c6 phuong an hudng dan tau hanh trinh phu hogp.

3.4. Xay dung hé théng chia sé théng tin hang hai
vGi cac bén lién quan

Can phat trién mot hé théng déng bd ca vé mat ky
thuat va tha tuc; muc tiéu cudi cung la ma rong pham vi
thong tin hang hai dugc chia sé gilia cac co quan hang hai
phu hop véi nhu cdu cu thé clia ho. D& hoan thanh duoc
viéc nay, can trién khai théng qua cac hoat déng sau:

- Phan tich céc hé théng hién c6 dé chia sé théng tin
hang hai, danh gia nhu cau ctia ngudi dung va phat trién
théng s6 ky thuat chidc nang cho hé théng chia sé thong
tin hang hai;

- Lua chon va phat trién cac tiéu chudn ky thuat can
thiét va kiém soat qua trinh phat trién hé théng lam viéc.
Diéu nay sé dugc thuc hién thdng qua mot qua trinh 1ap
di lap lai;

- Két néi cang nhiéu co quan quéc gia cang tot véi hé
théng va thac ddy két qua gilta cac ca quan quan ly nganh/
chinh pha dé ddm bao sutham gia rong rai nhat c6 thé cla
cac bén lién quan.

Hinh 3.4: Chia sé théng tin giita cac bén lién quan

Céc d6i tac sé phat trién co s& ha tang can thiét dé cho
phép chia sé cac thong tin hang hai khac, tang cudng an
toan hang hai, van chuyén hiéu qua va bao vé mai trudng.
Mot hé théng chiic ndng dua trén cac tiéu chuan chung sé
dugc phat trién va dua vao st dung. Cac cdng nghé lién
lac m&i nhat trén tau dang dugc trién khai véi muc dich
cai thién su an toan bang cach giai quyét cac van dé lién
quan dén con ngudi thay vi lién quan dén thiét bi. Do su
san co cla truyén thong vé tinh bang théng rong hién tai,
mot cdng cu hd trg cdng nghé hoan thién dé nang cao an

toan van hanh ti phia tau dé ddm bao viéc chia sé dii liéu
la can thiét.

4. KET LUAN

Nghién ctu da dé xuat cac giai phap vao céng tac
quan ly tau bién tai trung tam VTS Hai Phong. Viéc ap dung
céc gidi phap nay c6 thé tiét kiem dang ké chi phi nhién
lieu, an toan hang hai c6 thé dugc nang cao va cé thé dat
dugc hiéu qua st dung cao cac nguén luc cla co s& vat
chat tai cdng vai muc dé an toan cao. Tang cudng chia sé
thong tin gilta tau véi tau, tau véi bg, bo véi tau va bo véi
b& cling la mot yéu t6 quan trong giup tang cudng an toan
trong van tai dudng bién. Piéu nay dat dugc bang cach
cho phép cht s& hitu thong tin chia sé thong tin theo thai
gian thyc véi cac bén lién quan cling nhu cho phép ngudi
dung thoéng tin truy cap cac luéng di liéu can thiét (dua
trén thai gian thuc) cho muc dich cda ho.

Tai liéu tham khao

[1]. Sergio Velasquez Correa, Francesc Xavier Martinez
de Osés, Marcel-la Castells, Cpt. Ulf Svedberg, MONALISA
2.0 and The Sea Traffic Management - a concept creating the
need for new maritime information standards and software
solutions, Conference: Maritime Transport 2014, Barcelona.

[2]. Watson R.T, Holm H. Lind M. (2015), Green
Steaming: A Methodology for Estimating Carbon Emissions
Avoided, Thirty Sixth International Conference on
Information Systems, Fort Worth.

[3]. Mikael Lind, Mikael Hagg, Ulf Siwe (2016), Sandra
Haraldson, Sea traffic management - beneficial for all
maritime stakeholders, 6th Transport Research Arena April
18-21.

[4]. Andersson, P, lvehammar, P. (2014), Economic
Impacts - Cost Benefit Analysis of Implementing Dynamic
Route Planning at Sea, Norrképing, Sweden: MONALISA
Project Bureau.

[5]. Mikael Lind, Anders Brodje, Richard Watson,
Sandra Haraldson, Per-Erik Holmberg5, Mikael Hagg,
Digital Infrastructures for enabling Sea Traffic Management,
The 10th International Symposium ISIS 2014 “Integrated
Ship’s Information.

Ngay nhan bai: 20/3/2024
Ngay nhan bai sia: 01/4/2024
Ngay chap nhan dang:15/4/2024

163



KHOA HOC CONG NGHE -=2:...0.,

Nghién c(u xay dung 16 trinh hoat dong quan ly
va thu phi str dung via hé phuc vu muc dich kinh doanh
hudng téi phat trién kinh t& via heé tai Viét Nam

B KS.VU TRONG ANH™; TS. DINH TRONG HUNG
Trudng Dai hoc Giao théng van tai
Email: “anhvt@utc.edu.vn

TOM TAT: Trong nhidu nim qua, via heé da bi 14n
chiém dé st dung vao nhiéu muc dich khac nhau.
Viéc quan ly via hé & cac dia phuong con gap nhiéu
van dé va khéng dem lai hiéu qud. Viéc thu phi st
dung via hé véi muc dich kinh doanh dem lai nhiéu
lgi ich cho viéc tai dau tu va ddm bao quyén loi cho
nguoi di bd. Bai bdo xay dung 16 trinh 4 giai doan
dé trién khai hoat déng quan ly va thu phi st dung
via hé cho muc dich kinh doanh. Déng thdi, bai bao
dé xuat 2 phuong an thu phi s& dung via hé cho
muc dich kinh doanh.

TU KHOA: Thu phi si dung via he, quan ly via he,
kinh té via hé.

ABSTRACT: Over the vyears, sidewalks have
been encroached upon for various purposes.
The management of sidewalks in localities faces
numerous challenges and remains ineffective. The
fees for using sidewalks for business purposes
bring many benefits for reinvestment and ensure
the rights of pedestrians. The article builds a
4-stage roadmap for sidewalk management and
fee for business purposes. From there, the article
proposes two options for collecting fees for using
sidewalks for business.

KEYWORDS: Fees for using sidewalk, sidewalk
management, sidewalk business.

1. DAT VAN BE

1.1. Khai quat vé via hé

Via hé déng vai trd quan trong trong viéc di chuyén
cla ngudi dan. N6 cung cap 16i di riéng cho ngudi di bo,
tach biét vé&i cac phuong tién co gidi khac. Via he giup dam
bdo an toan bdng cach gidm thiéu tuong tac gilta ngudi
di b va phuong tién giao thong. Ngoai viéc phuc vu di
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chuyén, via hé con la noi thuc hién cac hoat déng mua
ban, trao d&i hang hoa, chinh tri va giai tri.

1.2. Thuc trang quan ly va st dung via hé & nudc ta
thai gian qua

Nhiéu ndm qua, via hé da bi 1an chiém dé st dung vao
nhiéu muc dich khac nhau, gdy anh hudng dén ATGT khi
khach bé hanh phai di dugi long dudng chung véi xe co
gidi, can trd dong xe luu thong gay ra tinh trang un tac
trén nhiéu tuyén dudng; vé sinh moi trudng doc cac tuyén
dudng bi anh huéng do tinh trang xa rac, diéu nay gay mat
my quan do thi.

Hang loat tuyén dudng & TP. H6 Chi Minh, TP. Tha
Buc... (@udng Phé Buc Chinh, Huynh Thic Khang, D6 Xuan
Hop...) bi chiém dung via hé dé buén ban, gil xe.

Trudc thuc trang trén, nhiéu dia phuong da ban hanh
cac van ban hudng dan quan ly via he, nhu Quyét dinh s6
55/2007/QD-UBND vé viéc phan cap quan ly nha nudc vé
ha tang ky thuat dé thi theo Nghi quyét s6 08/2006/NQ-
HDND do UBND TP. Ha N6i ban hanh.

Tuy nhién, tinh trang 16n xon trén via hé van dién ra
trén dién rong & nhiéu d6 thi trén ca nudc.

2. NGHIEN CUU QUAN LY VA THU PHi SU DUNG ViA
HE CHO MUC DiCH KINH DOANH

a) Loi ich cua hoat déng thu phi st dung via he cho muc
dich kinh doanh

Kinh té via hé la mét nét dac trung, c6 dong gép cho nén
kinh t&. Nhu cau st dung via hé cho muc dich kinh doanh la
rat 16n, thé nhung chua c6 chinh sach cu thé vé viéc quan ly,
thu phi s& dung via hé dan dén van nan ndp cac khoan phi
khong chinh thic, lam that thu cho ngan sach. Co uéc tinh
cu thé rang: Vi 10 triéu km? via hé TP. H6 Chi Minh, chi can
thu 1/3 hay 1/4 muc phi gia dinh ma bdo chi tham do theo
gia thai diém trudc day (50.000 - 150.000 déng/m?/thang)
thi s6 tién thu méi nam la 4.000 - 5.000 ty dong.

b) Khé khdn khi quadn ly via he cho muc dich kinh doanh

Quan ly st dung via hé tai thai diém khéo sat cho thay
nhiéu diém tich cuc khi ty 1& trung binh tuan tha quy dinh
vé dién tich st dung kha cao. Tuy nhién, ty lé nay thay d&i
theo tling tuyén dudng, c6 nghia la c6 nhiing tuyén dudng
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dugc quan ly tét va cé nhiing tuyén dudng ty Ié vi pham
cao. Dia ban quan ly rong trong khi sé lugng nhan vién
quan ly han ché, kém theo thu nhap thap la cac nguyén
nhan chinh dan dén cong tac quan ly khong hiéu qua nhu
mong mudn.

¢) Co'sé phdp ly vé thu phi st dung via hé

Thu phi st dung via hé la néi dung dugc quy dinh
trong Luat Phi va |é phi (s6 97/2015/QH13) dugc Qudc hoi
thong qua ngay 25/11/2015.

Bén canh céac van ban ctia Quéc héi, cac dia phuong
cling ban hanh céc quy dinh nhu:

- Can Tho ban hanh Quyét dinh sé 15/2010/QbB-UBND
Ban hanh quy dinh vé quan ly, st dung via hé, long dudng,
bao vé my quan va trat tu d6 thi trén dia ban TP. Can Thg;

- Ha Néi ban hanh Quyét dinh s6 95/2006/QD-UBND
Ban hanh quy dinh thi diém phan cdp cho quan Hoan
Ki€m, quan Hai Ba Trung quan ly s&t dung, duy tu duy tri heé
phé trén dia ban quan.

d) Kinh nghiém trong nudc va quéc té vé quan ly va thu
phi'via hé phuc vu kinh doanh

- Kinh nghiém trong nuéc:

Ha Noéi va TP. H6 Chi Minh 13 2 don vi trién khai thi diém
hoat d6ng thu phi st dung via hé cho muc dich kinh doanh.

+ Nam 2021, UBND TP. Ha Néi da cho trién khai thi
diém cho 3 don vi thué via hé tai quan Hoan Kiém trong 6
thang clia ndm 2021 dé kinh doanh. Tién thu dugc tir cac
ho thué dugc nép vao ngan sach chung cda thanh pho
theo nhu quy dinh trong Luat Phi va |é phi.

+TU ndm 2022, Quan 3 (TP. H6 Chi Minh) d3 trién khai
hoat dong thu phi st dung long dudng, via hé trén moét s6
tuyén dudng nhu V6 Thi Sau, Ly Chinh Thang...

Qua két qua trién khai thi diém hoat dong thu phi sur
dung via hé cho muc dich kinh doanh cho thay:

+ Viéc thu phi st dung tam thdi via hé sé gitp tang thu
ngan sach va ti chinh nguén thu nay cé thé dau tu cai tao
lai cho chinh con dudng, via hé dé;

+ S dung via hé da muc dich gitp dap ing nhu cau
clia ngudi dan, tang thém tién ich cho cac d6 thi, dong thoi
cling tao sinh k&, nhat la cho nhiing nguai thu nhap thap,
von s6ng dua vao buén ban trén via he;

+ Viéc quan ly va thu phi via hé gitip cho viéc quy
hoach cac tuyén phé trd nén phu hgp hon, han ché dugc
tinh trang phan bé bai dé xe khong hgp ly. Theo “Dé an
nghién ctu, dé xuat giai phap khai thac va phat huy gia
tri via he, dudng trong khéng gian di bd khu vuc hé Hoan
Ki€m va hé moét s6 tuyén phé trén dia ban quan Hoan
Kiém” ctia UBND quan Hoan Kiém thi trén dia ban quan co
téng cong c6 199 bai db xe thi c6 dén 51 bai d6 xe ndm &
phudng Trang Tién, con phudng Clta Dong chi cé 5 bai do
xe, phudng Chuong Duong tham chi khéng cé bai d6 xe
nao. Diéu nay cho thay su bat hgp ly trong viéc phan bé
cac bai dé xe.

- Kinh nghiém quéc té:

Mot s6 thanh phé trén thé gidi ban hanh cac tiéu
chuén thiét ké via hé va hudng dan thiét ké quéan ca phé

trén via hé nham tao su phong phu trong st dung khéng
gian cong cdng, dong thoi dam bao thuan tién cho nguoi
di bo.

+ Chiéu réng via hé danh cho ngudi di bo sé tuy thuéc
vao tiing thanh phé. Vi du, Sydney quy dinh chiéu rong t6i
thiéu danh cho ngugi dibd 1a 1,5 m.

+ Cac thanh phé cla cac nudc phat trién trén thé gidi
nhu New York, Seoul thu phi s& dung via hé cho muc dich
kinh doanh. Ho quy hoach khu vuc via hé c6 thé cho phép
kinh doanh, ban hang c6 thu phi va khung gio dé thuc
hién viéc nay.

+ Trong khu vuc Dong Nam A, cac thanh phé 16n nhu
Bangkok, Singapore da tién hanh viéc thu phi st dung via
heé t rat 1au, hinh thanh nén khai niém “sidewalk business”
(Kinh té via he).

3. XAY DUNG LO TRINH THU PHIi SU DUNG ViA HE
CHO MUC PiCH KINH DOANH

a) Giai doan 1 (2024 - 2025):

- Xay dung hé théng van ban phap luat quy dinh viéc
thu va quan ly phistrdung via hé cho muc dich kinh doanh;

- Xay dung bo chi tiéu danh gia tuyén dudng dap ting
viéc kinh doanh trén via he;

- Xay dung tiéu chudn lién quan dén st dung khéng
gian via he vi muc dich kinh doanh;

- Xay dung danh muc cdc mdt hang, loai hinh kinh
doanh dugc phép kinh doanh trén via he.

b) Giai doan 2 (2025 - 2027):

- Ap dung thi diém véi cac tuyén dudng du diéu kién
va ¢ nhu cau thuc tién & Ha Noi va TP. H6 Chi Minh;

- Hoan thién co s& phép ly, quy dinh, tiéu chudn va cac
b6 chi tiéu dua theo két quéa thi diém & giai doan nay;

- Nghién clu, xay dung ca sé& phéap ly cho mé hinh hop
tac cong tu trong dau tu va quan ly hé théng via hé phuc
vu muc dich kinh doanh.

¢) Giai doan 3 (2027 - 2029):

- Ap dung thi diém thu phi st dung via hé dé kinh
doanh vai cac tuyén dudng du diéu kién va cé nhu cau
thuc té tai d6 thiloai 1 va loai dac biét (phan loai theo Nghi
quyét s6 1210/2016/UBTVQH13 va Nghi quyét s6 26/2022/
UBTVQH15).

- Hoan thién co s& phap ly, quy dinh, tiéu chuén va cac
b6 chi tiéu dua theo két qua thi diém & giai doan nay.

- Xay dung co sa dit liéu vé cac tuyén dudng thu phi st
dung via he cling nhu hoat dong thu phi va quan ly quy.
Nghién ctru mé hinh hgp tac cong tu trong dau tu va quan
ly hé théng via hé cho muc dich kinh doanh.

d) Giai dogn 4 (2029 - 2030):

- Trién khai thu phi st dung via hé dé€ kinh doanh trén
toan quéc véi cac tuyén dudng du diéu kién va cé nhu cau
thuc hién;

- Xay dung co s& dit liéu vé cac tuyén duong thu phi
st dung via hé cling nhu hoat dong thu phiva quan ly quy
trén toan qudc; danh gia hiéu qua hoat déng thu phi s
dung via hé mang lai;
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- Ap dung mé hinh hgp tac céng tu trong dau tu va
quan ly hé théng via hé cho muc dich kinh doanh.

Viéc trién khai thu phi st dung via hé véi muc dich
kinh doanh |a mét van dé phuc tap va can dugc trién khai
nghién ctu ky luéng. Khi xay dung tiéu chuén, quy chuan
cac co s& kinh doanh trén via hé can dam bao diéu kién luu
thong cho ngudi di bé trén via hé. Cac don vi kinh doanh
chi dugc phép thué via hé tai cac tuyén dudng dugc dia
phuong cap phép va st dung trong thai gian quy dinh.
Viéc cap phép st dung via hé dugc xem xét trén nguyén
tac khéng gay can trg giao théng cho ngudi di bo, dam
bao vé sinh méi trudng xung quanh va my quan dé thi.

4. CACYEU CAU CO BAN TRONG VIEC QUAN LY, THU
PHi SU DUNG ViA HE CHO MUC PiCH KINH DOANH

Viéc thu phi st dung via hé cho muc dich kinh doanh
phai ddm bado quyén lgi cho ngudi di bd cling nhu chat
lugng cua via hé trong sudt thdi gian khai thac. Cu thé, 16i
di cho ngudi di boé phai dam bao t6i thiéu 1,5 m, khéng
dugc anh hudng dén di chuyén clia ngudi dan. Trong
trudng hgp cht nha cé mat tién la doan via hé dady c6 nhu
cau thué thi sé dugc uu tién.

Do quy chudn via hé chua déng bo, con tén tai nhiéu
tuyén pho c6 via he ko du diéu kién kinh doanh. Céc khu
vuc ap dung thu phi st dung via hé cho muc dich kinh
doanh can phai dam béo chiéu réng via hé I6n hon 3 m,
mat dé ngudi dan qua lai, nhu cau thuc té.

Chat lugng via hé phai dugc dam bao trong suét thoi
gian cho thué, don vi thué phadi c6 trach nhiém don vé sinh,
sta chra cac hédng hoc nho, giltt nguyén hién trang via hé
trudc va sau khi kinh doanh. Déi véi cac via hé xuéng cap,
hu hdng hoac cé vat can cac hd kinh doanh bao cao dé dia
phuong cho kiém tra, dé xuat stra chira.

5. NGHIEN CUU BE XUAT MUC THU PHi SU DUNG
ViA HE VAO MUC PiCH KINH DOANH

Trong giai doan 1, ndi dung quan trong nhat la xay
dung muc thu phi st dung via hé phu hop cho tung dia
phuong. Khi xay dung muc thu phi can quan tam dén cac
yéu t6 nhu: Khu vuc cho thué, thai gian cho thué, muc
sOng cua dan cu, dién tich thué va mat hang kinh doanh.
Trong trudng hop can thiét, mdc thu phi can khao sat moi
dia ban khu vuc vay kién cia ngudi dan cho hop ly.

Theo nghién ctu clia tac gid Nguyén Mai Anh trong Dé
tai "Nghién ctiu quan ly, s dung via hé trén dia ban TP. H6
Chi Minh: Thuc trang va giai phap", khoang mét nla cha
clra hang va ngudi ban hang rong dong y chinh sach thu
phi stt dung via hé cho muc dich kinh doanh. Bén canh d¢,
nghién clu chi ra rang, da s6 ngudi dan chap nhan muc
thu phi la 50.000 dong/m?/thang.

Can cu vao két qua thi diém va cac quy dinh hién hanh
tai cac dia phuong, 2 phuong én thu phi st dung via he
cho muc dich kinh doanh dugc dé xuat nhu trong bang
dudi day:

Bang 5.1. Pé xuat cac phuong an thu phi st dung via hé cho muc dich kinh doanh

NGi dung thu

Muc thu theo thang

PHUONG AN 1

Strdung hé phé dé kinh doanh va cac hoat déng khac (1 budi/ngay)

Mic thu = dién tich dat dugc st dung (m?) x 0,035% x gia 1 m?
dat theo Bang gia dat hién hanh do UBND tinh quy dinh

St dung hé phé dé kinh doanh va cac hoat déng khac (tir 2 buéi trg
Ién/ngay).

Muc thu theo thang = dién tich dat dugc st dung (m?) x
0,07% x gid 1 m? dat theo Bang gia dat hién hanh do UBND
tinh quy dinh

PHUONG AN 2

Do thiloai 1 va loai dac biét

St dung hé phé dé kinh doanh va cac hoat déng khac (1 budi/ngay)

20.000 - 25.000 (d6ng/m?)

St dung hé phé dé kinh doanh va cac hoat déng khac (tir 2 budi tré
Ién/ngay).

40.000 - 50.000 (d6ng/m2)

Khu vuc con lai

Strdung hé phé dé kinh doanh va cac hoat déng khac (1 budi/ngay)

10.000 - 15.000 (d6ng/m2)

St dung hé phé dé kinh doanh va cac hoat déng khac (tir 2 budi trg
Ién/ngay).

20.000 - 30.000 (d6ng/m?)

khu vuc, tuyén phé/duding sé c6 hé sé diéu chinh tuong dng.

Ghi chu: Muc thu & phuong dn 2 la mic thu phi co sé, tiy thudc vao tiing
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Dé xuat phan loai cac khu vuc thanh 3 loai nhu sau:

- Loai 1: Khu vuc t6 chiic khéng gian phé di bo, khu vuc t6 chic chg dém (hé s diéu chinh = 2);
- Loai 2: Khu vuc c6 gia tri thuong mai cao, tap trung nhiéu clia hang, nha hang, khach san va cac co sé luu trid cho khéach
du lich ngoai cac tuyén phé/dudng loai 1 (hé s6 diéu chinh = 1,5);

- Loai 3: Khu vuc con lai (hé s6 diéu chinh = 1).

S dung s6 liéu vé gia dat thuang mai dich vu trong Dé an “Nghién ciu, dé xudt gidi phdp khai thdc va phdt huy gid tri
heé, ducing trong khéng gian di bo khu vuc hé Hoan Kiém va he mét s6 tuyén phd trén dia ban qudn Hoan Kiém” ca UBND quan
Hoan Kiém, muc thu phi s&r dung via hé tai mét sé tuyén phé trén dia ban quan Hoan Kiém - Ha Noi dugc xac dinh theo hai

phuong dn néu trén (Bdng 5.2 va Bdng 5.3).

Bdng 5.2. Murc thu phi ap dung theo phuong an 1

T Pudng/phé GiaastTmpy | MUe P:‘;;f":/‘::‘gtl::gi/ngév Mdc phi sudf;géj buditrglén/
(déng/m?/thang)
1 Phan Chu Trinh 64.064 22.422 44.845
3 Hang Gai 90.480 31.668 63.336
4 L&é Thai T6 122.148 42.752 85.504

Béng 5.3. Muc thu phi ap dung theo phuong én 2

(Nguén: Tac gia tinh toan)

n e Muic phi sit dung 1 bugi/ Muic phi sit dung 2 bugi tré l1én/
| v Hé so diéu . s
T Puong/phoé | Khu vuc “chinh ngay ngay
(d6ng/m?/thang) (d6ng/m?/thang)
1 Phan Chu Trinh | Loai 3 1 22.500 45.000
3 | Hang Gai Loai 2 1,5 33.750 67.500
4 |L&éThaiTé Loai 1 2 45.000 90.000

Ca 2 phuong an déu da phan loai dugc cac khu vuc
theo gid tri thuang mai. Mtic phi pht hop véilgi ich kinh té
mang lai va nguén thu déi véi ngan sach nha nuée. Phuong
an 2 c6 nhuoc diém la thiéu di su linh hoat trong nén kinh
té thi trudng. Phuong an 1 khic phuc dugc nhugc diém néi
trén clla phuong an 2, dé la su linh hoat theo gia tri thuong
mai ting khu vuc dua trén co s& gia dat do UBND tinh/
thanh phé céng bé.

L&i cdm on: Nhdm nghién ctu gli 16i cdm on chan
thanh va sau séc dén Vién Chién lugc va Phat trién GTVT
da phoi hgp, tao diéu kién va dong gop rat nhiéu y kién
quy bau trong suét thai gian nghién cdu.

Tai liéu tham khao
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Nghién c(u trién khai Du an

trong do thi “Xe xanh cling ban dén truong”

B TS. DINH QUANG TOAN
Trudng Dai hoc Cong nghé Giao théng van tai
Email: quangtoan.dhgt@gmail.com

TOM TAT: Ngay nay, finh trang 6 nhiém mbi
frudng, bién déi khi hau da lén dén muc bao déng,
chinh phti cac nudc trén thé gidi da co trach nhiém
nhém hop tai dién dan COP thudng nién hang ndm
(COP - la Hbi nghi cla cac bén tham gia Coéng
udc khung cda Lién hop quéc vé bién déi khi hau),
trong dé Viét Nam da dat ra 16 trinh gidm phat
thai dat Net zezo nam 2050 (gidm lugng khi thai
carbon vé muc t6i thiéu). M6t tfrong nhing ngudn
phat thai 1én |4 tU cac phuong tién van chuyén gay
nén tinh trang 6 nhiém méi tfruong khéng khi toan
ciu khién nhiéu quéc gia phai siét chat cac tiéu
chudn vé khi thai clia cac phuong tién co gidi, frong
d6 phai ké dén luong xe & 16 va xe may xang fruyén
théng - nhat |a déi véi hé théng giao théng cla cac
thanh phd 1on tai Viét Nam dang t6n tai nhiéu bat
cap, tr& thanh van dé kim ham su phat trién. Trén
co s& dé, tac gid dé xuat “Nghién clu trién khai Dy
an tfrong d6 thi - Xe xanh cung ban dén truong”,
nham t8i uu viéc di chuyén cla ngudi dan, dac biét
1a thé hé tré nhu hoc sinh, sinh vién dang chiém ty
trong 16n khi s&t dung xe dién (xe xanh) hai banh
dé dén trudng tai cac dé thi lén Viét Nam hién nay.

TU KHOA: Nhu ciu di chuyén xe xanh cla hoc
sinh, sinh vién trong dé thi.

ABSTRACT: Today, environmental pollution and
climate change have reached an alarming level.
Governments of countries around the world have
the responsibility of meeting at the annual COP
forum (COP - the Conference of the Nations).
party to the United Nations Framework Convention
on Climate Change), in which Vietnam has set a
roadmap to reduce emissions fto reach Net zero by
2050 (Reduce carbon emissions to a minimum
level). One of the major sources of emissions
is from tfransportation vehicles, causing global
air pollution, forcing many countries to tighten
emissions standards of motor vehicles, including:
To the number of traditional cars and gasoline
motorbikes - especially for the transportation
system of large cities in Vietnam, which has many
shortcomings, becoming a problem hindering
development. On that basis, the author proposes
"Research and implementation of Project in Urban
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- Green car with friends to school”, in order to
optimize the movement of people, especially the
young generation of students who are occupying
the city. A large proportion of two-wheeled electric
vehicles (green vehicles) are used to go to school in
large cities in Vietnam today.

KEYWORDS: Green vehicle transportation needs
of students in urban areas.

1. DAT VAN BE

Véi téc do dé thi hoa nhu hién nay tai Viét Nam - su
tang nhanh vé s& lugng va quy md cla cac diém dan cu
d6 thi, su tap trung dan cu trong d6 gia tang ca cac co s6
gido duc dao tao, nhat la cac thanh phé 16n kéo theo nhiéu
hé luy vé yéu t6 giao théng dé thi va méi trudng - Du an
trong dé thi “Xe xanh cling ban dén trudng” sé giai quyét
cac bat cap trén khi huy déng lugng xe tréng clia hoc sinh,
sinh vién tai cac co s& gido duc dao tao giai khdp dia ban
do thi hién nay.

2. GIAO THONG XANH TRONG DO THI VIET NAM

Giao thong xanh la cac phuong tién giao thong han
ché thai khi CO, va cac loai khi thai doc hai khac ra moi
truong. Giao théng xanh st dung stc ngudi, nang lugng
tai tao, dién, khi thién nhién nén... Viéc st dung xe dap,
xe may, 6 t6 dién, xe chay bang khi nén CNG; xe st dung
nang lugng mat trdi, ndang lugng gié... chinh la tham gia
giao thong xanh. & d6 thi,  nhiém do cac hoat dong GTVT
chiém khoang 70%. Vi vay, chinh quyén va ngusi dan
can nhan thuic dugc nhiing anh huéng cla viéc st dung
phuong tién giao théng cao gii dén chat lugng méi trudng.
Giao théng xanh la rat quan trong trong béi canh ngay nay
khi méi truong dang suy thodi tiing ngay va su phu thuéc
vao khi d6t va xang dau dang tang lén tling ngay, do dé
dat ra mot méi de doa cho trai dat, dong thai gidp giam
b&t ganh nang tur cadc nguén tai nguyén thién nhién cla
trai dat vé nhién liéu hoa thach nhu dau, khi tu nhién va
dau mé. Giao théng giup cho cudc séng con ngudi vuon xa
va phat trién réng hon, khién cho tdm nhin ctia con ngudi
ma& réng hon va su giao luu tré nén nhanh chéng, thuan
tién, an toan hon.



N 7/202TAC|[F7’4?3‘>1] KHOA Hoc GONG NGH[

3.THUC TRANG DI CHUYEN XANH - XE MAY DPIEN HAI BANH TRONG PO THI VIET NAM
& Viét Nam, xe mdy |a phuong tién di lai phd bién nhat chiém ti 1& 72,8% dan s6, do vay Viét Nam la thi trudng xe may
I6n thr 4 thé gidi va thi 2 khu vuc, sau Indonesia va doanh sé xe ban ra, mé ta & Hinh 3.1:

72 8/—) Percentage (%)

*
67.2

= MOTORBIKE USAGE
IN SOUTHEAST ASIA 2023

The percentage calculated by dividing the total number of
motorcycle users/owners by the total population of each country.

2 P
Source: Collected from various spurces sud
ASEANStats, and the respectivefgovern

(Nguén: Cong ty truyén théng Seasia “Jakarta, Indonesia”, 2023)
Hinh 3.1: Théng ké ti Ié st dung xe mdy & cac nuéc Déng Nam A

Thi trudng Viét cling cho thay su néi Ién cling nhu tiém nang cla xe dién hai banh, ndm 2020, cac nha san xudt xe may
xang tai Viét Nam ghi nhan doanh s6 sut gidm manh nhat trong vai nam tra lai day. Muic tang trudng am bao trum lén cac
héng xe trong ca nam vira qua (nguon s6 liéu tir Motorcycle Data va Hiép hoi cac Nha san xuat xe may Viét Nam - VAMM)
déu cho thay thi trudng xe hai banh tai Viét Nam tiéu thu khodng 2,84 triéu xe, gidm 14,4%. Trong khi thi trudng sut giam
manh thi cac hang xe dién van tang trudng tai Viét Nam, dac biét la trong dé thi. Vi sé liéu théng ké vé di liéu xe may va

lugng sinh vién trong cac co s& gido duc va dao tao hién nay tai 2 d6 thi l6n & Viét Nam cho tai Hinh 3.2 va Bdng 3.1:

Doanh sé thi trwrd'ng xe may Viét Nam

4.000.000

S8 3.254.964

3.003.160
3.000.000 2.712.615
2.492.372

2.000.000

1.000.000

2018 2019 2020 2021 2022

Hinh 3.2: Théng ké VAMM tdng cu xe mdy dang cé xu hudng suy gidm
Cé rat nhiéu phuang tién ca nhan di chuyén con tréng ché, néu cé cach nao dé két néi, chia sé nhiing ngudi co xe tréng
ché véi nhitng ngudi c6 nhu cau di chuyén ma trung tuyén dudng sé gitip giam dang ké phuong tién trén dudng, trudc tién
la hang van xe 6m; xe cdng nghé - nhiing ngudi khéng c6 nhu cau di chuyén ma chi chd khach 13y tién; sau d6 1a hang triéu
ngudi sé dé xe & nha hoac tir bd y dinh mua xe dé di xe ghép cho ré, hodc danh tién dau tu viéc khac. Su gidm phuang tién
d06 sé tao thong thoang cho lan dudng giao thong do thi, giup phuong tién luu théng tao diéu kién cho viéc két néi hiéu
qua cac loai hinh giao théng céng cong (tai diém diing/don cac tram dudng sét do thi; hé thdng mang ludi xe buyt; cac
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tram trung chuyén xe dién...) c6 nhu cau két néi tring tuyén, lam tang stic hdp dan véi khach hang, tao ra vong xody tich
cuc khi tring tuyén nham t6i uu nhu cau va 16 trinh di lai ciia hanh khach trong cac d6 thi 6 Viét Nam.

Cac co sG gido duc va dao tao la noi tap trung hang tram trudng trén dia ban Th d6 véi hang triéu sinh vién c6 nhu cau
di lai phuc vu hoc tap, lam thém, trong khi loai hinh phuong tién giao théng cong cong chua dap tng hitu hiéu. Theo thong
ké cla B0 Gido duc va Dao tao tinh dén nam 2020 lugng sinh vién tap trung tai hai d6 thi I6n cta Viét Nam (TP. Ha Néi, TP.
H6 Chi Minh) 1én dén gan triéu sinh vién - day la luc lugng rét tap trung, nhanh nhay véi cong nghé, hang ngay di chuyén
it nhat hai lugt gitta noi & - nha trudng - noi lam thém va cé nhu cau tiét kiém chi phi/gia tang thu nhap/két tinh ban than

trong qua trinh chia sé “di chung xe” (ghép xe).

Béng 3.1. Luong xe mdy va sinh vién trong cac co s& gido duc dao tao tai hai dé thi Ién

T Noi dung Dit liéu vé phuong tién xe may ca nhan trong dé thi
Tinh dén nam 2020 Nam 2025
Donvi
1 |Phuong tién xe may ca nhan Ha Noi TP. H6 Chi Minh Ha Néi TP. H6 Chi Minh
Triéu xe 6,14 7,51 9,5 12,0

Co' sé giao duc va dao tao
5 |vasinhvién

Dii liéu vé sé lugng co s& gido duc va dao tao va sinh vién trong dé thi

Pai hoc, hocvién Cao déng, trung cap Sinh vién
2.1 |TP.Ha Néi Gido Ducva D 93 33 800.000
2.2 |TP.H6 Chi Minh 61 36 600.000

Su thay d6i nhan thuc va théi quen tiéu dung dang
khién nhu cidu xe mdy dién tang nhanh trong thai gian
qua, dac biét & cac dé thi I6n nhu TP. Ha Noi va TP. H6 Chi
Minh. Tuy nhién, qué trinh nghién ctu thuyc té cho thay
viéc thd nghiém mo hinh giao thong xanh véi xe dién hai
banh con mét s6 han ché:

- Tha nhat, Han ché clia viéc két néi giao théng cong
cong dé phat huy xe dién 2 banh tham gia trung chuyén
déi vai van tai hanh khach ciing nhu két néi cac phuong
tién van chuyén hang hoa va diém trung chuyén hang hoa
déi vai xe dién danh riéng cho giao nhan hang héa.

-Th hai, Hanh lang phép ly cling chua c6 quy chuén,
tiéu chudn quéc gia vé xe dién hai banh, don gia dinh
muc, dinh hudng trong cong tac quan ly sau nay thi
chiing ta van dang trong qua trinh xay dung, chua dugc
hinh thanh.

- Thit ba, Han ché cac diém sac (ti€p nhién liéu xanh)
dam bao tinh co déng lién tuc va thuan tién trong qua
trinh luu théng trén tuyén. Bén canh do, xe dién hién nay
chua dam bao kha nang di chuyén dudng dai sau méi lan
sac, han ché& nang suat khai thac phuong tién. Do vay, vGi
nhiing xe tham gia van chuyén (hang hoa, hanh khach)
di lai thuong xuyén trong ngay vdi nang suat khai thac
phuong tién cao khodng 300 - 400 km/ngay thi phai c6 b6
tri ha tang sac hgp ly, hiéu qua.

-Thu tu, Ha tang ky thuat cho xe dién, can 2 ha tang (1
la hé théng sac, 1 1a hé théng bao dudng). Dau tu hé théng
giao théng xanh khéng chi cé phuang tién, nha dau tu can
ha tang sac dugc bé tri phu hop, dd thuan tién dé nap cho
cac xe dang van hanh trén tuyén trong ngay, dac biét la ha
tang bdo dudng stra chita depo, chuyén déi han vé két cau,
vé quy mo va tinh chat lam viéc. Can su dau tu nhat dinh
cho depot phuc vu cho sé lugng I16n phuong tién nhu hién
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nay va sap tdi.

-Thi ndm, Bén canh dé, gia cudc van chuyén hoi cao
so v&i cac déi thi canh tranh trén thi truong, day cling
la mot thach thic dé nhém nghién ciu dé xuat nhiing
chinh sach phu hgp, hé trg tao diéu kién hon nla, cé
thé la cai tién vé cdng nghé cling la diéu kién dé giam
gia thanh (vi gid thanh chinh la rao can dau tién véi cac
doanh nghiép dé mua sdm cac phuong tién nay dua vao
phuc vu kinh doanh).

4. KET NOI HE SINH THAI TRIEN KHAI DU AN TRONG
DO THI - XE XANH CUNG BAN DEN TRUONG

Trong cac d6 thi I6n hién nay, rat nhiéu co s& gido
duc va dao tao véi hang triéu hoc sinh, sinh vién trung
tuyén dudng va thdi gian, cé thé di chung xe, gép phan
tiét kiém dugc chi phi tao ra giao thong khong chi xanh
ma con giam un tac, trudng hoc khéng phai qua lo vé
chd dé xe trong béi canh “tdc dat tac vang” Cung vdi
phan tich thuc trang trén, cho thay day la thi trudng cuc
ky tiém ndng cho cac hang xe mdy dién két noi hé sinh
thai trién khai du &n trong dé thi - xe xanh cling ban dén
trudng; vira phu hop cha truong cda Chinh ph, xu thé
thai dai, vira gidm ap luc tai chinh cho gia dinh cta hoc
sinh, sinh vién so véi mua xe may xang; dap ung viéc thuc
hién Quyét dinh s6 876/QD-TTg ngay 22/7/2022 ctia Thu
tuéng Chinh phu phé duyét Chuong trinh hanh dong vé
chuyén d6i nang lugng xanh, gidm phat thai khi carbon
va khi mé-tan cia nganh GTVT. Trén co s& do, tac gia két
néi hé sinh thai nham thuc hién giai phap st dung xe hai
bénh dién thay thé cho xe hai banh xang trong GTVT d6
thi dé mang lai cac tiéu chi, thanh qua vdi nhiéu su khac
biét tich cuc cho tai Bdng 4.1:



Béng 4.1. Gidi phap trién khai Du dn trong dé thi - Xe xanh cing ban dén truong

T

Téi uu héa dé du an “Xe xanh cuing ban dén trudng”
(Xay dung App két ndi hanh khdch va phuong tién tréng)

Cac ung dung dat xe cong nghé hién nay

1 Ngudi di ghép thoai mai va cht dong lua chon xe, tai xé.

Khéng dugc lua chon.

Ngudi c6 phuang tién di chuyén tréng (xe) tu dua ra (cai dat) muc gid linh hoat ma minh mong

2 mudn dé tao sy canh tranh vé gia gitia cac phuong thiic van tai trong d6 thi. Gia khong linh hoat do (ing dung dp dat.
3 Nguol go phEIdng tién trong (xe) chi phai chiu muc chiét khau khi s&r dung App la 5% khi giao Thu phi cao ti: 20 - 25%.
dich thanh céng.
2 Ghép d6i 2 ngusi dang cung cé nhu cau di chuyén, tan dung phuong tién tréng trén dusng (xe), | Chi moét ngusi cé nhu cau di chuyén, lam

khong lam gia tang thém phuong tién trong khi ha tang giao théng dé thj chua dugc cai thién. | tang thém phuong tién trén dudng.

K&t nai hé sinh thai trién khai Du an trong D6 thi - Xe xanh
cung ban dén trudng, sé dat dugc céc tiéu chi, thanh qua:

-Dap ting nhu cau vé gidam un tac giao théng tai cac do
thi Viét Nam, qua dé thuc hién tot cha truong Tha tuéng
Chinh pht yéu cau TP. Ha Noi va TP. H6 Chi Minh phéi hop
vGi cac bd, nganh chic ndng thi diém déng bo cac giai
phédp nham gidm Un tac giao thong trong dé thi.

- M& ra xu huéng va céch tié€p can mai trong viéc danh
gid hiéu qua moé hinh giao thong xanh véi xe dién hai
banh, gép phan vao bao vé méi trudng va mang lai hiéu
qua cho kinh té - xa hoi;

- Hudéng dén chuyén giao thuong mai héa két qua
nghién ctu cho cac doanh nghiép van tai la dia chi ung
dung dé& quan ly van hanh hiéu qua phuong tién xanh khi
di vao khai thac;

-Thu hat sy quan tam tham gia déng hanh cda hé sinh
thai d6i mdi sang tao va khai nghiép, trong d6 dién hinh
nhu: Cac hang san xuat xe may dién tham gia trung bay
gidi thiéu va ban sdn phdm; cac co sé gido duc dao tao
danh khéng gian cho chuong trinh; cdc ngan hang tham
gia phat trién tai khoan va hé trg tai chinh cho cac em; cac
hang van chuyén hanh khach lién tinh, mi bao hiém tham
gia tai trg va quang ba thuong hiéu... theo mé ta Hinh 4.1.

1. Giam
phat thai CO,

28 Qiém
quy dat dau xe

7. Tang truong
du ng tin dung
ngan hang

. 6.Tang
s0 tai khodn NH
phat trien dwoc

3. Tang
doanh so0 ban xe

4. Ting
doanh so ban
mii bao hiem

5. Ting do nhin
biet thuong
hi€u nha xe

Hinh 4.1: Céc chi tiéu tiém ndng thu hdt su quan tdm cuda hé sinh
thai véi du an

5. KET LUAN

Phat trién giao thédng xanh gép phan gidi quyét un
tac giao thong, cai thién diéu kién giao théng, giam thoi
gian va chi phi di lai, @m bao ATGT, gidm thiéu 6 nhiém
moi trudng... 1a nhu cau can thiét d€ hudng téi phat trién
d6 thi xanh, d6 thi bén viing vé méi trudng. Véi gidi phap
két n6i hé sinh thai “Nghién ctu trién khai Du 4n trong dé
thi - Xe xanh cling ban dén truéng’, nham t6i uu viéc di
chuyén clia ngudi dan, dac biét 1a thé hé tré hoc sinh, sinh
vién trong cac dé thi Ién Viét Nam hién nay c6 tam quan
trong mang y nghia va gia tri thiét thuc vé kinh té - xa hoi
- cong dong.

Tai liéu tham khao

[1]. B6 GTVT (2013), Théng tu ban hanh quy chudn ky
thudt quéc gia vé xe dap dién s6 39/2013/TT-BGTVT ngady
01/11/2013.

[2]. Tap chi Cong thuong (2017), Thi trudng xe dién
hai bdnh Viét Nam: Nhu cdu, déic diém va thuc trang, Nhdm
tac gia Vién Kinh té va Quan ly, Trudng Dai hoc Bach khoa
Ha Noi.

[3]. Ndm 2030, xe mdy van la phuong tién chd dao tai
Viét Nam (https.//vietnamnet.vn/nam-2030-xe-may-van-la-
phuong-tien-chu-dao-tai-viet-nam-480405.html), 2018.

[4]. TS. Binh Quang Toan va Nhém du an tham gia
Cudc thi khai nghiép quéc gia do Bo Gido duc va Dao tao
chu tri (2022), Sinh vién di ghép - giam an tdc giao thdng.

[5]. TS. Binh Quang Toan va Nhém nghién ctiu Trudng
Pai hoc Céng nghé GTVT (2023), Bdnh gid hiéu qua tha
nghiém mé hinh giao théng xanh vdi xe dién hai bdnh, Dé
tai trong diém.

[6]. Vién DGi mdi sang tao va Kinh té s6 (2024), Ban
giao xe dién Honda CPX trién khai dé tai trong diém - Ddnh
gid hiéu qua thr nghiém mé hinh giao thong xanh vdi xe
dién hai bdnh (https.//iide.utt.edu.vn/le-ban-giao-xe-dien-
honda-pcx-trien-khai-de-tai-trong-diem.html).

Ngay nhan bai: 24/5/2024
Ngay nhan bai sira: 04/6/2024
Ngay chap nhan dang: 24/6/2024

171



KHOA HOC CONG NGHE -=2:...0.,

Pinh bién nhan su trong to chrc -
Giai phap nang cao chat luong ngudn nhan luc
cong chiic thanh tra B Giao thong van tai

B TS. NGUYEN MANH HUNG

Trudng Dai hoc Cong nghé Giao théng van tai
m ThS. CAN TAT LINH®

B¢ Giao théng van tai

Email: Dlinhct@mt.gov.vn

TOM TAT: Thiéu nhan luc cé thé lam gidm ning
suat, anh hudng dén tinh than va sic khoée cla
nhan vién, chat luong dich vu va su phat trién bén
ving. Nguoc lai, thra nhan luc gay lang phi tai
nguyén, gidm hiéu qud lam viéc, tdng mau thuan
ndi bod va gay kho khan trong quan ly. Viéc duy tri sé
lugng nhan vién phu hop va bé tri nhan su hop ly 1a
yéu 16 then chét dé t6i uu hoa hoat déng va phat
trién bén ving cla t6 chuic, frén co sd dé tac gid
lua chon phuong phap “Binh bién nhan su trong 8
chuc - Gidi phdp nang cao chat luong ngudn nhan
luc cdng chic thanh tra B6 GTVT". Théng qua Ung
dung phuong phap dinh bién nhan su dé ap dung
mdét s& phuong phap tinh fodn nhu cdu nhan su
cho mét don vi mét 18 chiie. Cac phuong phap nay
giup du bdo va xac dinh s& lugng nhan su can thiét,
U d6 t6i uu hda ngudn luc lao déng va chi phi cla
& chue. Trong trudng hop cu thé cta Thanh tra B
GTVT, bai bao Ung dung cac ly thuyét nay dé tinh
toadn sé luong nhan su can bd sung, ddm bao tinh
hop ly trong bé tri va sip xép nhan su nham nang
cao hiéu qua céng viéc va phat trién bén ving cla
t& chic. Cac gidi phap duoc gidi thiéu frong bai
bao hy vong sé& gilp cac don vi va 18 chic dp dung
hiéu qua trong thuc tién.

TU KHOA: Dinh bién nhan su va Ung dung nang
cao chat lugng ngudn nhan luc.

ABSTRACT: Lack of human resources can reduce
productivity, affecting employee morale and health,
service quality and sustainable development.
On the contrary, excess human resources waste
resources, reduce work efficiency, increase internal
conflicts and cause difficulties in management.
Maintaining an appropriate number of employees
and reasonable staffing is a key factor to optimize
operations and sustainable development of the
organization, on that basis the author chooses
the method "Determining human resources in the
organization - Solutions to improve the quality of
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human resources for civil servants and inspectors of
the Ministry of Transport”. Through the application
of the human resource planning method, we can
apply a number of methods to calculate human
resource needs for a unit or an organization.
These methods help forecast and determine the
required number of personnel, thereby optimizing
the organization's labor resources and costs.
In the specific case of the Inspectorate of the
Ministry of Transport, the article applies these
theories to calculate the number of additional
personnel needed, ensuring reasonableness in staff
placement and arrangement to improve efficiency.
work performance and sustainable development of
the organization. The solutions infroduced in the
article hope to help units and organizations apply
effectively in practice.

KEYWORDS: Strategic Staffing and Applications
to improve the quality of human resources.

1. DAT VAN DE

Thi€u nhan luc lam viéc khéng chi gay anh huéng tiéu
cuc dén nang suat va hiéu qua hoat déng ctia don vi ma
con anh hudng dén tinh than va sutic khoe clia nhan vién,
chat lugng dich vu va su phat trién bén viing cda té chuc.

- Nguac lai, Iang phi tai nguyén va chi phi; gidm hiéu
qua lam viéc; tang nguy co mau thuan noéi bo; khé khan
trong quan ly... Ia nhiing anh hudng rat tiéu cuc dén hoat
dong ctia mot don vi.

- Nhu vay, thiéu lao dong hay thura lao dong ciing
déu anh hudng rat khong tét dén hoat dong clia doanh
nghiép. Do d06, dé t6i uu héa hoat déng va chi phi, doanh
nghiép can duy tri s6 lugng nhan vién phu hgp véi khéi
lugng cong viéc.
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- Khong chi cé vay, ngay ca khi 6 vita du sé lugng lao
dong nhung bé tri sai vi tri viéc lam cla lao dong cling
anh hudng tiéu cuc dén hiéu qua hoat déng va chi phi cta
doanh nghiép.

- Tuyén dung du s6 lugng lao déng va bé tri viéc lam
hop ly t6 chic t6i uu hoa hiéu quéa cong viéc, nang cao
chét lugng san pham, dich vy, déng thdi tao diéu kién
phat trién va duy tri d6i ngl nhan vién chat lugng cao, gop
phan vao su phét trién bén vimng cda té chuc. Viéc sap xép
ddng ngudi vao dung vi tri 1a yéu t6 then chét dé€ dam bao
su phat trién bén viing va hiéu qua cta té chuc.

Khai niém Binh bién nhan su: Dinh bién la mét qua
trinh nham xac dinh va phan loai vai tro, nhiém vu, trach
nhiém va quyén han cda tiing ca nhan trong té chuc. Hiéu
moét cach don gian, dinh bién nhan su la qua trinh tinh
toan s6 lugng nhan su can cé trong mét té chiic dé dap
(ing nhu cau céng viéc theo vi tri viéc lam cuda té chic d6
trong tuong lai.

Vi vay, viéc tim kiém mot giai phap gidp tinh dung,
tinh &0 va c6 co s& dé sép x&p nhan su vao vi tri viéc lam
dung vaGi s& trudng, nang khiéu clia ngudi lao dong la hét
stic quan trong va cé y nghia déi véi bat ky don vi, t6 chuic
nao. Véi cach ti€p can nhu trén, bai bao sé gidi thiéu mot
phucng phap gitp cac don vi, cac t§ chiic ¢ co s& dé két
luan vé tinh hgp ly trong viéc bé tri, sdp xép nhan su trong
don vi minh. Bai bao cling tng dung ly thuyét da dua ra dé
tinh todn nhan su cho Thanh tra B GTVT. Nguon nhan luc
la su s6ng con ctia mbi don vi, mdi t6 chic. Chang téi hy
vong rang cung cap cho ngudi doc mét giai phap hitu hiéu
va c6 tinh Uing dung cao, c6 thé van dung ngay trong don
vi, t6 chiic ctia ban.

2. NGUON NHAN LU'C VA NGUYEN TAC DINH BIEN
NHAN SU CHO T6 CHUC

2.1.Nguén nhan luc

Cho dén nay, do xudt phat ti cac cach tiép can khac
nhau, nén van cé nhiéu cach hiéu khac nhau khi ban vé
khai niém nguén nhan luc, trong dé:

-Theo Lién hop qudc, “Ngudn nhan luc la tat ca nhimng
kién thuc, ky nang, kinh nghiém, nang luc va tinh sang tao
clia con ngudi ¢ quan hé téi su phat trién cla mbi ca nhan
va cla dat nudc”. Nhu vay, & day ngudn luc con ngusi dugc
coi nhu mét ngudn vén bén canh cac loai von vat chat
khac: Von tién té, cong nghé, tai nguyén thién nhién.

-Theo nghia réng, nguén nhan luc la nguén cung cap
stic lao ddng cho san xuat xa hoi, cung cdp nguédn luc con
ngudi cho su phat trién. Do d6, nhan luc bao gém toan bd
dan cu c6 thé phat trién binh thudng.

-Theo nghia hep, nguén nhan luc la kha nang lao déng
cta xa hoi, la nguédn luc cho su phat trién kinh té - xa hoi,
bao gébm cac nhdm dan cu trong do tudi lao ddng, c6 kha
nang tham gia vao lao dong, san xuat xa hoi, tuc la toan bo
céc ca nhan cu thé tham gia vao qua trinh lao dong, 1a téng
thé cac yéu t6 vé thé luc, tri luc clia ho dugc huy déng vao
qua trinh lao dong.

Nhu vay, du la & goc d6 nao, ngudn nhan luc déu déng
vai trd quan trong trong su phat trién va thanh céng ctia mot

quéc gia hodc t6 chuic. Viéc hiéu rd va tan dung téi da nguén

nhan luc sn c6 1a yéu t6 chd chét dé dam bao su phét trién

bén vimng va canh tranh ctia mét don vi hay t6 chiic.
2.2.Dinh bién nhan su va cach xac dinh vi tri viéc lam

Co cau cong chic hop ly sé gitip cho viéc xac dinh bién
ché trong Thanh tra B6 mot cach phtu hgp va hiéu qua tao
diéu kién cho can bod cong chiic 6n dinh, yén tam cong
tac, tao mdi trudng phat trién lanh manh trong co quan,
trong do:

- Viéc xac dinh vi tri viéc lam dé lam co s& va can cu
trong cong tac tuyén dung, st dung, danh gia, dao tao, béi
duéng, quy hoach va thuc hién ché do, chinh sach déi vai
doi ngl can b, cdng chiic ctia B6 GTVT ndi chung va cla
Thanh tra B4 nai riéng. Vi tri viéc lam ctia Thanh tra B6 dya
trén nguyén tac tuan tha cac quy dinh cla phap luat va
phu hgp véi chiic nang, nhiém vu ctia Thanh tra Bo; gén véi
tiéu chuan chic vu quan ly, chiic danh ngach céng chiic va
bao dam tinh khoa hoc, khach quan, phu hop véi thuc tién.

- Cd 8, phuong phép xac dinh vi tri viéc lam va co cau
cong chuic ctia Thanh tra B dugc xay dung trén ca sé chic
nang, nhiém vu cda Thanh tra Bo; muc do phuc tap, tinh
chét, dac diém, quy mé hoat doéng; pham vi, déi tuong
phuc vy; quy trinh quan ly chuyén mén nghiép vu theo
quy dinh.

- Phuong phap xac dinh cu thé timng vi tri viéc lam cda
Thanh tra Bo dugc dua trén co s& két hop gilia viéc phan
tich t8 chuc, phan tich céng viéc véi théng ké, danh gia
thuc trang d6i ngi cong chic ctia Thanh tra Bé.

- Vé danh muc vi tri viéc lam xay dung trén cag s6:

(i) Vi tri viéc lam lanh dao, quan ly dugc xay dung theo
hudng dan tai Phu luc |, Théng tu s6 12/2022/TT-BNV ngay
30/12/2022 clia B6 trudng Bo Noi vu déi véi Chanh Thanh
tra (Muc A.L7, Phu luc |, Thong tu s6 12/2022/TT-BNV ngay
30/12/2022), Phé Chanh Thanh tra (Muc A.L13, Phu luc |,
Thong tu s6 12/2022/TT-BNV ngay 30/12/2022), Truéng
phong (Muc A.1.28, Phu luc I, Théng tu s6 12/2022/TT-BNV
ngay 30/12/2022), Phé Trudng phong (Muc A.1.32, Phu luc
I, Théng tu s6 12/2022/TT-BNV ngay 30/12/2022).

(i) Vi tri viéc lam nghiép vu chuyén nganh dugc xay
dung theo huéng dan tai Phu luc |, Théng tu s6 01/2023/
TT-TTCP ngay 01/11/2023 cta Thanh tra Chinh phu d6i
véi cong tac: Thanh tra (Muc 1, 2, 3,4, 5,6 Phu luc |, Théong
tu s6 01/2023/TT-TTCP ngay 01/11/2023); Tiép cong dan
va xt ly don (Muc 7, 8,9, 10, 11, 12 Phu luc I, Thong tu s6
01/2022/TT-TTCP ngay 01/11/2023); Giai quyét khiéu nai,
té cdo (Muc 13, 14, 15,16, 17, 18 Phu luc |, Théng tu s6
01/2022/TT-TTCP ngay 01/11/2023); Phong chéng tham
nhadng, tiéu cuc (Muc 19, 20, 21, 22, 23, 24 Phu luc |, Théng
tu's6 01/2022/TT-TTCP ngay 01/11/2023). Riéng d6i véi vi
tri viéc lam Kiém toan noi bd dé xuat van gilr nguyén nhu
phé duyét ctia BO GTVT tai Quyét dinh sé 345/QD-BGTVT
ngay 29/3/2023.

(iii) Vi tri viéc lam chuyén mén dung chung dugc xay
dung theo hudng dan tai Phu luc Il, Théng tu s6 12/2022/
TT-BNV ngay 30/12/2022 clia B6 trudng Bo Noi vu d6i véi vi
tri viéc lam vé hanh chinh - van phong (cdc mucV.3;V.4,V.5
Phu luc I, Théng tu s6 12/2022/TT-BNV ngay 30/12/2022).
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3.TiNH TOAN NHAN SU TAI THANH TRA GIAO THONG BO GTVT

Thanh tra Bé la co quan ctia B, gitp Bo trudng quan ly nha nudc vé cong tac thanh tra, ti€p cong dan, giai quyét khiéu
nai, t6 cdo va phong, chéng tham nhiing, tiéu cuc; thuc hién nhiém vu thanh tra hanh chinh déi véi co quan, té chic, ca
nhan thudc quyén quan ly ctia Bo; thuc hién nhiém vu thanh tra chuyén nganh trong céc linh vuc thuéc pham vi quan ly
nha nudc ctia BO theo quy dinh clia Bo trudng, bdo dam khéng chéng chéo véi chiic nang, nhiém vu ctia Thanh tra Téng
cuc, Cuc va co quan khac thudc Bé dugc giao thuc hién chiic nang thanh tra chuyén nganh; thuc hién nhiém vu tiép cong
dan, giai quyét khiéu nai, t6 cdo va phong, chéng tham nhiing, tiéu cuc theo quy dinh cla phap luat.

3.1. Thuc trang va két qua hoat déng ctia Thanh tra B6 GTVT nam 2023

Hién tai, Thanh tra Bo dugc giao 42 chi tiéu bién ché (Quyét dinh sé 1706/QD-BGTVT ngay 23/12/2022 ctia Bo trudng
B6 GTVT); s6 lugng cdng chuc hién cé ctia Thanh tra bd dugc thé hién trong Bdng 3.1:

Bang 3.1. S6'luong nhan sur va phdn bé nhan su tai cac phong, ban chiic ndng cia TTB

1T Néi dung Sé lugng
1 S6 chi tiéu bién ché 42
Tién si 1
Thac si 26
CU nhan/ky su 15
2 Lanh dao Thanh tra B6 4
Chanh thanh tra 1
Pho6 Chanh thanh tra 3
3 Phong Ké hoach - Téng hap (Phong thanh tra 1) 7
4 Phong Hanh chinh (Phong thanh tra 2) 8
5 Phong Thanh tra chuyén nganh (Phong thanh tra 3) 8
6 | Phong Giai quyét khi€u nai (Phong thanh tra 4) 7
7 | Phong Giam sat, thdam dinh (Phong thanh tra 5) 8
8 | S6 lugng cong chic thuc té thuc hién nhiém vu thanh tra 22
9 | S6lugng cong chiic thuc té thuc hién nhiém vu tiép dan va xir ly don 1
10 | S6 lugng cdng chic thuc té thuc hién nhiém vu phong chéng tham nhing, tiéu cuc 1

(Nguén: Thanh tra B6 GTVT)
Mac du déi ngli rat méng, nhung trai dai & nhiéu khia canh khac nhau ctia nganh GTVT, nhung Thanh tra BO GTVT da
rat c6 gang va hoan thanh xuat sdc nhiém vu cia minh trong nhiing nam vira qua. Bdng 3.2 dudi day chi cho ching ta thay
ro diéu nay.
Béng 3.2. Téng s6 cudc thanh tra, kiém tra giai doan nam 2021 - 2023

Céc cudc thanh tra, kiém tra giai doan nam 2021 - 2023

Nam 2021 Nam 2022 Nam 2023
Téng s6
Téng Ké hoach Dot xuat Téng K& hoach Dot xuat Téng K& hoach | Dét xuat
77 24 22 02 30 17 13 23 16 7

(Nguén: Thanh tra B6 GTVT, 2023)
Céng tac thanh tra, kiém tra dugc thuc hién nghiém tuc, quyét liét, cht dong, c6 trong tam trong diém, gan lién vai
yéu ciu cong tac phong, chdng tham nhiing, tiéu cuc. Trong d6, Thanh tra BO va cac co quan lién quan trién khai nhiéu
cudc kiém tra dot xuat dién rong, van dé néng, du luan xa hdi quan tam véi tinh than “cht dong nhan dién dé phong ngtia
tr sém, tir xa; x4 ly kip thai; khédng co ving cdm”. Qua thanh tra, kiém tra phat hién nhiéu ton tai, han ché, bat cap, tiém an
nguy cd tiéu cuc; kién nghi xr ly nghiém cac tap thé, ca nhan c6 vi pham; tham muu nhiéu van ban chi dao thuc hién céc
bién phap nham tang cudng quan ly nha nudc trong cac linh vuc; chuyén thong tin vi pham ctia mot sé don vi dén co quan
cobng an dia phuang dé xur ly theo quy dinh, tap trung 8 mot s6 linh vuc:
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3.2.Tinh toan nhan su cho Thanh tra B6 GTVT

Bang céach st dung phuong phap “Quy tac ngon tay céi” va phuong phap phan tich hoi quy, tac gia da tinh toan duoc
con s6 cu thé can b sung vao déi ngli nhan su ctia Thanh tra B. K&t qua cu thé dugc thé hién trong Bdng 3.3 dudi day:
Béng 3.3. Két qua tinh todn sé luong nhan su can bé sung

T Vi tri viéeclam can bo S6 luogng bo Dién giai
sung sung
- Bam béo tinh 6n dinh cla té chiic (hién ty |é gilra Ianh dao va ngudi lam truc
1 Thanh tra 9 ti€p la 15/22, ty 1é khong dam bao tinh bén viing cla cdu tric).
- 56 lugng cbng viéc nhiéu, pham vi rong (cad dudng sat, hang khong, hang hai,
dudng thay 1an dudng bo).
Tiép cong dan va xu ly S8 lugng cong viéc hién tai qua I6n, 1 vién chic khdng thé dam duong (theo s6
2 1 li&u nd3m 2023 Thanh tra B6 da t& chdic ti€p 50 lugt véi 83 cong dan; té chiic tiép
don nhan 701 don cac loai).
Gidi quvét khidu nai t& Céng viéc mang tinh d3c thu doi hdi c6 su trao déi vé chuyén mén nghiép vu,
3 | e auy : 1 do vay 1 vién chuic nhu hién tai la khéng hop Iy va khéng dam bao nguyén tic t6
chiic nhu quy tdc“ngén tay cai”
- Cong viéc mang tinh dac thu doi héi cé su trao d6i vé chuyén mén nghiép vy,
do vay 1 vién chiic nhu hién tai la khéng hop ly va khéng dam bao nguyén tic té
4 Phong, chong tham 6 chic nhu quy tac “ngdn tay cai”
nhing, tiéu cuc - S8 lugng céng viéc nhiéu, pham vi réng (nam 2023, da té chiic xac minh tai san
thu nhap déi trén 50 ngudi, nam 2024 1a 84 ngudi, tir ndm 2025 khoang trén 100
ngudi theo ké hoach dugc phé duyét).
5 Kiém toan néi bod 2 - Dam bao theo dung quy dinh cta Nha nudc.
. . - Dam bdo tinh bén viing clia té chic (hién chua c6 cac nhan sy phu trach bod
6 Hanh chinh 4 phan van thu, luu tr, hanh chinh, téng hap).
4, KET LUAN Tai liéu tham khao

Viéc thi€u hoac thira nhan luc déu gay ra nhiing hau
qua nghiém trong déi véi hoat déng clia doanh nghiép.
Thiéu nhan luc c6 thé Iam gidm nang suat, anh hudng tiéu
cuc dén tinh than va stic khde clia nhan vién, ciing nhu chat
lugng dich vu va su phat trién bén ving cla t chiic. Ngugc
lai, thtra nhan luc gay lang phi tai nguyén va chi phi, giam
hiéu qua lam viéc, tang nguy co mau thuan néi bé va gay
kho khan trong quan ly. Do do, viéc duy tri s6 lugng nhan
vién phu hgp véi khéi lugng cong viéc la yéu té quan trong
dé t6i uu hda hoat déng va chi phi ctia doanh nghiép.

Ngoai ra, viéc bé tri ding ngusi vao ding vi tri la mét
yéu t6 then ch8t dé dam bao su phat trién bén ving va
hiéu qua cla t6 chuc; tuyén dung du sé luong lao dong
va bé tri viéc lam hgp ly giup t8 chuic t8i uu héa hiéu qua
cbng viéc, nang cao chat lugng san pham va dich vy, déng
thaoi tao diéu kién phat trién va duy tri déi ngi nhan vién
chat lugng cao. Diéu nay gép phan quan trong vao su phat
trién bén viing cla t6 chic.

Viéc tim ki€m mot gidi phap dé tinh toan chinh xac va
hop ly nhu cau nhan sy la vo cling can thiét. Bai bao da gidi
thiéu cac phuong phap gilp cac té chiic c6 co s& dé dua
ra két luan vé tinh hop ly trong viéc b tri, sdp x€p nhan su.
Dong thai, viec ting dung cac ly thuyét da dugc gidi thiéu
dé tinh todn nhan su cho Thanh tra B& GTVT cliing minh
chung cho tinh hitu ich va ing dung cao clia cac phuong
phap nay. Nguén nhan luc 1a yéu té séng con clia mbi t§
chtic, do d6, hy vong rang nhiing giadi phap dugc trinh bay
trong bai béo sé gilp cac don vi va té chiic van dung hiéu
qua trong thuc tién.
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Nang cao hiéu qua dau tu xay dung
cac cong trinh giao thong duong bd
trén dia ban tinh Dong Nai giai doan 2025 - 2030
theo hudng bén viing

W Ths.VO TAN PUC
Uy ban nhan dan tinh Dong Nai

B PGS.TS.TRAN QUANG PHU"; ThS.VO CONG HAU
Trudng Dai hoc Giao théng vén tai TP. H6 Chi Minh
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TOM TAT: Bai bao phan tich va danh giad tac déng
U viéc dau tu xay dung co sé ha tAdng giao théng
dudng bd dén tang trudng kinh té cla tinh Bbng
Nai trong giai doan tU ndm 2017 dén nam 2022.
Qua viéc phan tich vé tang trudng kinh t&, déng
goép ngan sach, van chuyén hanh khach va hang
héa, cing nhu dnh hudng clda khu céng nghiép
va cang bién, 1t &6 thay duoc dau tu vao ha tang
giao théng da dong gop tich cuc vao su phat trién
cla Dbdng Nai. TU co s& dé, bai bdo dua ra mét
s& dé xudt nhdm nang cao hiéu qud dau tu xay
dung céng trinh giao théng duong bd trén dia
ban tinh Ddng Nai giai doan 2025 - 2030 theo
hudng bén ving.

TU KHOA: Hiéu qua dau tu, dau tu xay dung, giao
théng duong bé, tinh Déng Nai.

ABSTRACT: The article analyzes and evaluates
the impact of investing in the construction of
road infrastructure on the economic growth of
Dong Nai Province during the period from 2017
to 2022. Through an examination of economic
growth, budget contributions, passenger and
cargo transportation, as well as the influence of
industrial zones and seaports, it is evident that
investment in transportation infrastructure has
positively contributed to the development of Dong
Nai. Building on this foundation, the article provides
recommendations to enhance the effectiveness of
road infrastructure investment in Dong Nai Province
from 2025 to 2030, with a focus on sustainability.

KEYWORDS: Investment efficiency, construction
investment, road infrastructure, Dong Nai Province.
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1. DAT VAN DE

Tinh Déng Nai vdi vi tri chién lugc ndm & trung tam
viing Péng Nam bd xac dinh uu tién phat trién ha tang,
dac biét 1a ha tang giao théng nhu moét budc dot pha quan
trong trong chién lugc phat trién kinh té - xa hoi clia tinh.

Dac diém chung clia hé théng giao théng ctia khu vuc
Bong Nam bd noi chung va tinh Bong Nai néi riéng bao
gom dudng b, dudng sat, duong thay va dusng hang
khong, trong d6 van tai bang giao thong dudng b la chi
yéu. Viéc dau tu xdy dung mdi cac tuyén dudng theo quy
hoach, dam béo chat lugng, ding tién dé sé tac dong tich
cuc va tao diéu kién cho phat trién kinh té - xa hoi, gép
phan nang cao hiéu qua dau tu.

Pau tu xay dung hé théng giao théong dudng bé co
vai trd va tdm anh hudng ddi vai phat trién kinh té - xa hoi,
diéu nay dang nhan dugc nhiéu quan tam ti cac cap chinh
quyén Trung uong dén dia phuong. Trong béi canh nguén
von dau tu con nhiéu han ché, viéc nang cao hiéu qua dau
tu giao thong dudng bo ndi chung va hiéu qua vé mat kinh
té - xa hoi ndi riéng rat quan trong va cap bach cho su phat
trién cia tinh Déng Nai va khu vuc Dong Nam bd.

2. PANH GIA HIEU QUA DPAU TU CAC CONG TRINH
GIAO THONG PUGNG BO TiNH DPONG NAI GIAI POAN
2017 - 2022

2.1. Tac déng cua dau tu xdy dung giao théng
dudng bé vao quy mé GRDP cuia tinh Déng Nai

Trong giai doan 2017 - 2022, dau tu vao ha tang giao
thong dudng bo tai Bong Nai da dong gop tich cuc vao
tang trudng kinh té cta tinh. Théng qua viéc ndng cap va
dau tu xay dung mdi cac du &n giao théng, quy moé GRDP
clia Bong Nai da cé nhiing bién dong dang ké vai téc do
tang trudng GRDP cla tinh thé hién su 6n dinh va tich cuc.
Tac dong cla viéc nang cap va dau tu xdy dung mai cac du
an giao thoéng dén tang trudng kinh té cda tinh dugc thé
hién & Bdng 2.1:
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Béng 2.1. Tang trudng kinh té€ va luu luong giao théng

Luu lugng
giao thong
Nam Téc do tang truéng kinh té (GRDP) trung binh (sé
phuong tién/
ngay)
Quy m6 GRDP ndm 2017 dat 279.646,1 ty
2017 déng; tang 7,65% so véi nam 2016 849.949
Quy m6 GRDP nam 2018 dat 315.763 ty
2018 déng; tang 8,10% so véi nam 2017 864.091
Quy mé GRDP nam 2019 dat 353.840 ty
2019 déng; tdng 9,09% so véi nam 2018 880.779
Quy m6 GRDP nam 2020 dat 372.952,6 ty
2020 déng; tang 4,44% so véi nam 2019 898.598
Quy mo6 GRDP nam 2021 dat 390.253,3 ty
2021 déng; tang 2,15% so véi nam 2020 908.000
Quy mé GRDP nam 2022 dat 434.990,1 ty
2022 déng; tang 9,22% so vai nam 2021 920.943

Ngudn: Nhém tac gid tong hop

Poéng gbp clia cdc du én giao thong vao GRDP cua tinh
Doéng Nai trong giai doan 2017 - 2022 da dat dugc nhiéu
thanh tyu dang chd y, thé hién su én dinh va tich cuc trong
qua trinh phét trién kinh té cla dia phuong. Su 6n dinh va
doéng déu trong tang trudng kinh té cung véi déng gép
quan trong clia cac du an giao théng da lam néi bat tam
quan trong cla viéc dau tu vao ha tang giao théng dudng
b6 trong viéc tao co s& cho su phat trién bén vimng cla tinh.

2.2.Tac ddéng dén ngan sach tai chinh va viéc lam

Trong giai doan 2017 - 2022, Béng Nai da dat uu tién
cao va tién hanh dau tu manh vao co sé ha tang kinh té - xa
hoi, dat nén mdng quan trong cho qua trinh cong nghiép
hoa va hién dai hda cua tinh. Téng s6 vén dau tu vao cac
du &n xay dung trong giai doan nay dat 75.908,05 ty dong,
vGi muc trung binh hang nam khoang 12.651,34 ty dong.
Trong d6, ha tang giao thong dudng bd chiém mot ty
trong quan trong véi 8.061,49 ty déng tap trung b&i nguon
ngan sach tinh.

Téng vén dau tu vao cac du an xay dung da gép phan
I6n vao su gia tang thu ngan sach. Ngan sach tinh trong
giai doan tir ndm 2017 - 2022 da tap trung dau tu & muc
cao va khéng ngling gia tang, ti 5.748,10 ty déng (2017)
lén dén 12.137,80 ty déng (2022). Chién lugc phan bé
ngan sach cho céc du an xay dung da dugc thuc hién moét
cach déu dan nham dam bao duy tri va nang cap cac cong
trinh giao théng hién c6 cling nhu mé réng va xay mai dé
dap ung nhu cau phat trién. Tang cudng co s& ha tang giao
thong khong chi gitp ma réng quy mé kinh té ma con tao
ra nhiéu co héi mai, thuan Igi cho hoat déng kinh doanh va
tang cudng nguén thu ngan sach cla tinh.

Qua qua trinh gidi ngan, k& hoach vén dau tu trong
giai doan thuc hién dat ty 1& 98,35%, cho thdy su hiéu qua
trong quan ly va st dung nguén luc. Dau tu vao ha tang
giao théng da tao ra mot luc luogng lao déng mdi, véi s6
lugng viéc lam tang tU 17 nghin ngudi (2017) 1én 44 nghin
ngudi (2022), déng gop vao giai quyét van dé that nghiép
va cdi thién muic séng cta cdéng déng.

Bang 2.2. S6'luong viéc 13m tao ra béi cac du an giao théng duong
bé tinh Péng Nai giai doan 2017 - 2022

Nam S& lugng viéc lam (nghin ngudi)
2017 17

2018 42

2019 45,5

2020 46

2021 47

2022 44

Ngudn: Nhdm téc gi t6ng hop

Chu trong dau tu vao ha tang giao théng dusng bo
khéng chi tang cudng kha nang két ndi ma con tao ra
nhiéu anh hudng tich cuc vé mat kinh té va xa héi cho tinh
Dong Nai. Nhimng con sé va théng ké trén dat ra nhiing co
s& dé danh gia su hiéu qua va chién lugc dau tu cla tinh
trong giai doan 2017 - 2022.

2.3. Tac dong cta dau tu giao théng dudng béd dén
tinh trang giao théng va lgi ich céng déng

Dong Nai véi dan sé trén 3 triéu ngudi, chiém 3,2% dan
sO ca nudc, la mot trong nhiing tinh c6 dan s6 cao tai Viét
Nam. Mc tdng truéng dan sé va sé lugng phuong tién ca
nhan dang ké da dat ra thach thic 16n cho mang ludi giao
thong dudng bo. Tinh hinh tang trudng nhu sau:

- Nam 2017: Téng dan s6 3,005 triéu ngudi, s6 lugng
phuaong tién cad nhan 2,12 triéu phuong tién.

- Nam 2022: Téng dan s6 tang Ién 3,256 triéu ngudi,
s6 luong phuong tién ca nhan dat 2,30 triéu phuong tién.

Vi su gia tang dan s6 va s6 lugng phuong tién, mot
sO tuyén dudng quan trong & Bong Nai thudng xuyén
gap tinh trang ket xe, dac biét 1a vao gi& cao diém va dip
nghi cudi tuan. Diéu nay gay anh hudng dang ké dén su
di chuyén clia ngudi dan va hang héa. T6ng hop danh gia
nang luc théng hanh trén mot s6 tuyén dudng dién hinh
nhu sau:

Bdng 2.3. Ket xe va nang luc théng thoang trong hién trang mang

Iudi giao théng dudng bé cua tinh Déng Nai giai doan 2017 - 2022

,, N Thoi gian ket Panh gia nang luc
Tuyén dutng xe (gid/ngay) théng hanh

Cac tuyén trong do thi
Bién Hoa nhu: Dudng 6 gis/nga Yéu (thudng xuyén un
Ha Huy Giap, Bong Khdi, 919Gy | t4c trong gi5 cao diém)
30/4
buong DT769;, DT767; 2 gid/naa Trung binh (d6i khi un
DT766; DT762; D768 919/ngaY | t4c trong gits cao diém)

. . S Yéu (thudng xuyén un
Budng QL5T; QL1 8gio/ngay téc trong gid cao diém)

R ) s Tét (hiém khi un téc
Pudng BT770; QL56 0 gid/ngay trong gid cao diém)
BuSna 258 3 gis/nad Yéu (thudng xuyén un

9 9io/ngay | ¢4 trong gid cao diém)

Ngudn: Nhdm tac gi t6ng hop

S6 lugng ngudi dan dugc hudng Igi va dau tu vao giao
théng céng cong dugc thé hién théng qua:

- Nam 2017: 1,803 triéu ngudi dugc hudng Igi ti viéc
cdi thién giao thong, dau tu 1,2 triéu USD.

- Nam 2022: 1,954 triéu ngudi dugc hudng loi, dau tu
5,2 triéu USD.

Nhimng con s8 trén thé hién sy can thiét va hiéu qua
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cla viéc dau tu vao hé théng giao thong dudng bo tai Pong Nai, déng thai dat ra thach thic vé quan ly va phat trién ha
tang giao thdng mot cach bén viing d€ dap (ng nhu cau ngay cang tang cla cong dong.
Béng 2.4. Mt sé du an giao théng duong bé va tac déng dén hién trang mang ludi giao théng tinh Péng Nai giai doan 2017 - 2022

Muic dau tu

dén huyén Vinh Ctiu)

huyén

Téndu an Loai du an | Ngay bat dau | Ngay hoan thanh (Triéu VND) Tacdong
Xay dung mai dudng cao téc o Néang cao kha nang két néi viing véi TP. H6
Déu Gidy - Phan Thiét Caotoc 9/2020 4/2023 18.100.000 Chi Minh va céc tinh lan can
Nang cip Buong tinh 768 | Nang cé 5/2019 12/2023 671200 | Nang caokhd nang théng thodng va giam
gcap 9 gcap ’ Un tac trén tuyén dudng nay
Xay dung Budng va Ke ven Xay dung A 2 s No o xe e .
s6ng Déng Nai (tif cdu Héa An | mai dusng 7/2019 12/2024 1954100 | Nang cao khd nang két ndi gitta cac huyén;

cdi tao canh quan do thi

Nguén: Nhém téc gid tong hop

2.4. Anh huéng cta dau tu giao thong duong bo déi véi khu cong nghiép va cang bién

Cac khu céng nghiép va cadng bién déng vai trd quan trong trong su phat trién kinh té ctia tinh Péng Nai. Dén thai
diém hién tai, Déng Nai da thu hit dau tu tir hon 43 quéc gia va vung lanh thé khac nhau, véi hon 2 ngan du an dau tu hoat
déng, téng gia tri dau tu dat trén 31 ty USD.

Su déng gop cuia cac khu cong nghiép khong chi tao ra co hoi viéc lam ma con dat ra thach thic doi vasi hé thong giao
thong dudng bé, dam bao di chuyén hiéu qua clia ngusi lao déng dén va tir noi lam viéc.
Bang 2.5. Téc déng cda cac khu céng nghiép d6i véi luu luong giao théng

Nam S6 lugng khu céng nghiép Luu lugng giao théng trong khu cdng nghiép (sé phuong tién/ngay)
2017 31 27.541
2018 31 27.999
2019 31 28.540
2020 31 28.949
2021 31 29.422
2022 31 29.841

Tac dong clia cdng bién lam tdng cudng nhu cau van chuyén va dat thach thic 16n vé quan ly va hiéu suat ctia hé théng
giao théng dudng bé. Diéu nay yéu cau su dong b va hiéu qua trong quan ly giao théng, dam bao su lién théng va khong
gian an toan cho phuong tién di chuyén hang héa va ngudi dan.
Bdng 2.6. Tdc déng cua cang bién Ién giao théng duong b

Luu lugng giao théng dudng bé di va tir cdng
Nam Sé lugng cadng bién | Téng luu lugng hang héa xt Iy tai cdng bién (s6 phuang tién/ngay)
2017 14 241.320 nghin tan 66.115
2018 14 249.961 nghin tan 68.482
2019 14 259.109 nghin tén 70.989
2020 14 255.050 nghin tan 69.877
2021 14 223.998 nghin tan 61.369
2022 14 283.157 nghin tan 77.577

Nguén: Nhdm téc gia tong hop

Céang bién cé vai tro quan trong trong hé théng van chuyén hang hoéa, déng thai dnh hudng dén luu lugng giao théng
dudng boé mét cach dang ké. Trong giai doan 2017 - 2022, tinh Ddng Nai ghi nhan 14 cang bién, déng gép vao téng luu
luong hang héa dat 283,157 nghin tan. S6 liéu luu lugng giao thong dudng bé lién quan déng quyét dinh vé co s& ha tang
va quan ly: Tong luu lugng hang héa tai cac cang bién gia tang tir 241,320 nghin tan (2017) 1én dén 283,157 nghin tan
(2022). S6 lugng phuong tién di chuyén gilta cdng bién va cac dia diém lién quan tang ti 66,115 phuong tién/ngay (2017)
|én dén 77,577 phuong tién/ngay (2022).

T nhimng théng tin chi tiét vé tang trudng kinh t&, dong gop vao ngan sach, van chuyén hanh khéach va hang héa, dén
anh hudng cda cang bién va khu céng nghiép, tinh D6ng Nai da ching kién mét su phat trién déng déu va tich cuc trong
[inh vuc giao thong dudng bo trong giai doan 2017 - 2022. Su dau tu déng bo vao ha tang giao thong dudng bo da gidp
Dong Nai khang dinh vi thé quan trong trong khu vuc kinh t& phia Nam, tao nén tang cho su phat trién bén viing va gop
phan vao su thinh vugng cda tinh 1an ca nudc.
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3.NHUNG THACH THU'C VA TON PONG

Sau khi danh gia cac anh huéng cla viéc dau tu xay
dung giao théng dudng bo tai tinh Dong Nai giai doan
2017 - 2022. Nhém tac gia rat ra dugc cac thach thic va
tén dong sau:

Thi nhat, du 6 su déng gép dang ké ti nganh giao
thong dudng bo, nhung can dac biét cha y dén sy déng
déu cla tang trudng gilra cac linh vuc kinh t& dé tranh tinh
trang phu thudc qua muc vao mot nganh.

Thu hai, ngan sach dau tu vao ha tang giao théng can
duy tri va tang cudng trong diéu kién ngudn thu ngan sach
c6 thé bién déng. Thach thiic vé quan ly chat ché nguén
vén dé dam bao hiéu qua cao.

Th ba, tdng cudng nhu cau van chuyén doi hai giai
phap hiéu qua hon dé giam ket xe va t6i uu hda mang Iugi
giao thong.

Thi tu, su tang trudng nhanh chéng cta khu cong
nghiép va cang bién dat ra thach thuc vé quan ly giao
théng dé dam bao an toan va hiéu qua.

Tém lai, viéc duy tri sy can bang gilla sy phat trién
kinh t&, dau tu ha tang, quan ly giao théng va su d6i mai la
théach thiic quan trong cho Péng Nai trong viéc bao dam
bén viing va phat trién toan dién.

4, MOT SO PE XUAT NANG CAO HIEU QUA PTXD
CAC CONG TRINH GIAO THONG DUONG BO TiNH PONG
NAI GIAI DOAN 2025 - 2030 THEO HUGNG BEN VUNG

Mét la, t6i uu hoa quy trinh dau tu: Mot trong nhing
giai phap quan trong la t6i uu hda quy trinh dau tu. Bao
gém viéc ra soat cac budc tir 1ap k& hoach, thiét ké, dau
thau, dén giam sat thi cdng. Bang cach cat giam thai gian
va t8i uu chi phi trong qua trinh nay, tinh Déng Nai c6 thé
dam bao rang cac du an xay dung dugc trién khai mot cach
hiéu qua va kip thoi.

Hai 13, tich cuc trién khai hop tac déi tac cdng tu: Tao
diéu kién thuan lgi cho cac déi tac cong tu tham gia dau
tu va xay dung céc cong trinh giao théng gitp gidm ap luc
tai chinh cho ngén sach céng va nang cao hiéu suat cla
cacduan.

Ba la, xay dung va cdi thién cédc khu vuc dich vu va giao
théng xung quanh cang bién va khu céng nghiép dé giam
ap luc luu lugng giao théng dudng bo; thuc ddy hop tac
gilta cac bén lién quan dé quan ly va diéu chinh giao théng
linh hoat va hiéu qua.

Bén la, quan ly tai nguyén hiéu qua: St dung tai
nguyén, bao gém dat dai va ngudn nhan luc, mot cach
hiéu qua la mét phan quan trong trong viéc téi uu hoa du
an; diéu nay doi héi lap ké hoach théng minh va st dung
dat dai mot cach bén viing, ddm bao rang khéng gay lang
phi tai nguyén quy bau.

Ndm la, an toan giao théng: Cai thién ATGT la mot
trong nhitng muc tiéu quan trong cla cac du an giao
théng dudng bé. Bang viéc dau tu vao ha tang an toan,
tinh Péng Nai c6 thé gidm thiéu TNGT va ddm bdo an
toan cho ngudi dan va ngudi tham gia giao thong.

Sdu la, phat trién ké hoach quy hoach dé thi va giao

théng phu hgp véi du bao tang trudng dan sé va sé lugng
phuong tién cd nhan; uu tién cac gidi phap giao théng
cbng cdng, xanh hda dé thi va hé théng van chuyén théng
minh; khuyén khich st dung cac phuong tién giao théng
céng cong va diéu hanh théng suét.

Bdy la, s&t dung c6ng nghé théng tin dé t6i uu hda
quan ly giao théng, van tdi va du bdo tinh trang dudng.
Coéng nghé thong tin déong mot vai trdo quan trong trong
quan ly va gidm sat giao thong. St dung cong nghé théng
tin giup theo doi luu lugng giao théng, cai thién quan ly
doi xe va ddm bao théng tin lién lac hiéu qua.

Tdm la, phat trién du an quy hoach bén ving, dam
bédo cac du an dau tu xay dung giao théng dudng bo dugc
thiét ké véi tu duy bén viing, bao gém bao vé moi trudng,
quan ly tai nguyén tu nhién va tao ra gid tri dai han cho
cédng déng.

5. KET LUAN

Hiéu qua tich cuc ti nhitng du 4n giao théng da tao ra
su thay déi dang ké trong tang trudng kinh t&, dong gop
ngan sach va cai thién kha nang van chuyén. Tuy nhién, v6i
su gia tang dan s6 va tang trudng nhanh chéng cla cac
nganh cong nghiép, xuat hién nhiéu thach thic vé giao
thong va quan ly nguén luc.

Nhom tac gia da dua ra mot s6 dé xudt nham nang cao
hiéu qua dau tu trong giai doan tiép theo (2025 - 2030).
Nhng y ki€n nay khéng chi huéng dén viéc giai quyét cac
thach thuic hién tai ma con tao ra co hdi cho su phat trién
bén viing va dong thuan cta céng déng.
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TOM TAT: Cha truong nang cao nang luc lam viéc
cho sinh vién sau khi ra truong giup tung budc
hoan thién chudn dau ra chuong trinh dao tao thich
Ung vdi thi truong lao déng xa héi. Bai bao trinh bay
thuc trang van dé day va hoc thuc hanh thuc tap
d8i véi sinh vién Khoa Céng trinh trong cac trudong
dai hoc, cao ddng hién nay va mot sé gidi phap
nang cao hiéu qua.

TU KHOA: Chuin dau ra, chuong trinh dao tao,
thuc hanh, thuc tap, day - hoc.

ABSTRACT: Implementing the guideline to
enhance the working capacity of students after
graduation, gradually improving the expected
learning outcomes of fraining programs to adapt to
the requirements of the labor market. The current
situation of teaching and learning of the practice
or internship subjects for the Civil Engineering
students at universities and colleges and some
solutions to improve effectiveness.

KEYWORDS: Expected learning  outcome,
training program, practice subject, internship,
teaching-learning.

1.DAT VAN DE

DaGi véi nganh ky thuat xay dung céng trinh néi chung,
van dé thuc hanh thuc tap 1a néi dung khéng thé thiéu va
tach rai vai kién thuc han 1am trong chuang trinh dao tao
chuén dau ra clia méi trudng. Vi ly thuyét 1a co s& ly luan,
thuc hanh thuc tap la husng dan thuc hién cach lam va chi
tiét cu thé. Gidng day néi dung ly thuyét sé cung cap kién
thiic nén tang réi dén huéng dan thuc hanh thuc tap cho
ngudi hoc. Hai linh vuc nay thudng la song hanh bé trg
cho nhau.

Pac thu cac nganh hoc cldia Khoa Cong trinh, viéc chi
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gidng day ndi dung ly thuyét trén gidng dudng cé thé noi
la rat tritu tugng, kho khan, khé mudng tuong van dé va
tiép thu kién thurc; lugng kién thic mang tinh han 1am trai
réng, hoc xong rdi gap sach dé dé khéng co thuc té, khong
dugc thuc hanh va trdi nghiém thi khé ap dung.

Muén giai quyét dugc nhing van dé phuc tap, nay sinh
trong thuc tién dai thudng phai cé kién thdc han lam la nén
tang. Sau khi da viing vé ly thuyét, sinh vién can thuc hanh
nhiéu dé trai nghiém va bg sung kinh nghiém linh vuc nghé
nghiép. Mot s6 van dé sé khong bao gid cé trong ly thuyét
hay trong chuong trinh dao tao ma chi cé trai nghiém thuc
tién va can co thai gian mdi tich lay dugc.

2.COSOLY LUAN

2.1. Muc dich ctia thuc hanh thuc tap

Thuc hanh, thuc tap hudng téi cdc muc tiéu:

-Theo nguyén ly gido duc“Hoc di d6i véi hanh, gan ly
thuyét véi thuc hanh, ly luan véi thuc tién” trong dao tao
nguén nhan luc cho xa héi;

- Giup sinh vién nang cao nhan thic vé vai tro cla
gido duc trong sy nghiép coéng nghiép hda, hién dai hoa
dat nudc. Nhan thuc dugc trach nhiém va nghia vu clia ca
nhan trong su phét trién cla xa hoi, ti d6 hinh thanh y
thiic va tinh cdm véi nghé nghiép;

- Tao diéu kién dé sinh vién van dung kién thuc ly
thuyét da hoc vao thuc tién, tir d6 hinh thanh cac ky nang
nghé nghiép chuyén sau;

- Két qua thuc hanh thuc tap la mot trong nhimng diéu
kién dé danh gia kha nang va nang luc clia ngudi hoc.

2.2, Co' s ly luan cua thuc hanh thuc tap

DPao tao ky su cong trinh can c6 pham chat dao duc
nghé nghiép, c6 trinh dé chuyén mén va ky nang thuc
hanh, dap Ung yéu cau clia nghé, doi hoi sinh vién phai
c6 mét hé théng cac ky nang xt ly céng viéc. Cac ky nang
nay dugc hinh thanh phan Ién trong qua trinh thuc hanh,
thuc tap. Can tién hanh mét cach hiéu qua nodi dung céac
bai thuc hanh thuc tap vi mét sé ly do nhu sau:

- Thuc hanh thuc tap la nguén goc, xuat xu cta kién
thic. Qua thuc té trién khai va quan sat, sinh vién thay dugc
hién tuong, tur dé rat ra két luan van dé dang nghién cuu,
tuc la ti thuc tién di dén tu duy logic c6 ca s& khoa hoc;
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- Thuc hanh thyc tap gitp sinh vién hing thu hoc tap,
nang cao long yéu nghé, yéu khoa hoc, phat huy dugc tinh
sang tao, tinh td mo, ham hoc héi, 6n tap lai kién thic trén
giang dudng;

- Thuc hanh thuc tap lam séng td méi lién hé gila
cac su vat, giai thich dugc ban chat clia cac qua trinh xay
ra trong tu nhién, trong thuc tién san xuat. Co hoi tiép
can tién bd khoa hoc céng nghé mgi trén nhiéu linh vuc
chuyén nganh;

- Thuc hanh thuc tap c6 tac dung phat trién tu duy,
giao duc thé gidi quan duy vat bién ching, cing ¢ niém
tin vao khoa hoc cta sinh vién; gitp sinh vién hinh thanh
nhimng duic tinh con ngudi mai thai dai chuyén d8i s6: Lam
viéc khoa hoc, tu chu, than trong, ngan nép, gon gang, cé
kha nang doc lap gidi quyét mot van dé cu thé [4].

3. THUC TRANG VA GIAI PHAP DAY - HOC THUC
HANH THUC TAP XAY DUNG CONG TRINH CACTRUONG
PAI HOC CAO PANG HIEN NAY

3.1. Nhiing yéu cau va thuc trang thuc hanh thuc tap

- Sinh vién phai dugc thuc hién day du cac noi dung
cla céc bai thuc hanh thuc tap trong dé cuong hoc phan
duéi su hudng dan, chi dao clia gidng vién va can bo co sé
nai bé tri thuc hanh, thuc tap;

- Bia ban d4p uUng ndi dung sinh vién thuc hanh thuc
tap dat dugc mét so tiéu chi nhat dinh;

- Sinh vién phai nghiém tuc va nhan thuc dugc y nghia,
vai trd cta thuc hanh thuc tap tai xuédng cdng trinh va co sé
nha trudng lién hé thuc hanh, thuc tap trai nghiém thuc té;

- Can c6 ky ndang mém, giao tiép trong moi trudng lam
viéc thuc t&; gido vién hudng dan thuc hanh thuc tap can
kha ndng chiu ap luc trong méi trudng lam viéc khac nhau,
tham chi khdc nghiét, doc hai va c6 ca nhimng rui ro;

- Quy thdi gian cho viéc thuc hanh thuc tap khong
nhiéu, st dung hiéu qua thai gian cho thuc hanh thuc tap
dé sinh vién thu nhan dugc nhiéu kién thuc, ky nang va
tir d6 nang cao dugc chat lugng va hiéu qua dao tao la
van dé rat khé. Trong khi d6, sinh vién ra trudng rat can
phai nhanh chéng nhap cudc, rat ngan thoi gian tap su
ban dau, c6 nhu thé mai dap tng dugc nhu cau lao dong
xa hoi thdi cong nghé 4.0;

- Thuc t€ hién nay la xa héi chua c6 su nhin nhan dang
dan va coi trong vi thé clia ngudi giang vién hudng dan
thuc hanh. Ho phai d6i mat véi stic ép vé khoi lugng cong
viéc, ap luc vé thdi gian, phuong tién di chuyén.

3.2. Nhiing thun Igi vé thuc hanh thuc tap tai cc
don vi co sé

- Hau hét cac truong déu da quan tam va hé trg mot
phan kinh phi, dau tu xe dé ché sinh vién di thuc hanh thuc
tap tai co'so...;

-Doi ngli gidng vién ca hiu huéng dan thuc hanh ding
chuyén mon, chuyén nganh dao tao; dap Ging tay nghé du
chuén @& huéng dan thuc hanh thuc tap cho sinh vién;

- Cac don vi, co sd san xudt sén sang tng hd nha trudng

don nhan, tao diéu kién thuan loi cho doan dén thuc hanh,
thuc tap, bén canh dé con chia sé nhiing kinh nghiém
trong qua trinh thuc t&€ lam viéc véi sinh vién va giang vién.

3.3. Nhiing khé khan vé thuc hanh thuc tap tai cac
don vi co s&

- Thi€u bo phan chuyén trach vé hgp tac dao tao linh
vuc thuc hanh, vi vay dan dén: Viéc tao lap dia ban thuc
hanh thuc tap con mang tinh chat st dung maéi quan hé
gita cd nhan gidng vién véi don vi co s& ma chua didng
trén goc do hogp tac gitta nha trudng hop dong véi co s&
thuc hanh thuc tap;

- Gidng vién, sinh vién, nha trudng va don vi hop tac
chua xac dinh dugc hét trach nhiém, nghia vu va quyén
lgi khi thuc hanh thuc tap tai co s&; giang vién va sinh vién
con ling tung trong ho sa gidy to khi dua sinh vién dén cac
cd s& thuc hanh thuc tap;

- C6 nhiing hoc phan néi dung cac bai thuc hanh thuc
tap mang tinh chat dan trai, khéng tap trung, do vay gay
khé khan trong viéc di lai, an & va xép lich hoc ly thuyét &
truong. C6 nhiing néi dung thuc hanh thuc tap tai don vi
€0 s& sé khé khan trong chi dong sap xép, con phu thudc
nhiéu vao ké hoach san xuat cla cac dan vi;

- Sinh vién con gap kho khan khi thuc hién nhiing noi
dung thuc hanh thuc tap lién quan dén nhiéu déi tuong
khéac nhau tai don vi san xuat; ti trinh d6 nhan thic, phong
tuc tap quan, sinh hoat, n6i quy tiing ca quan, don vi cling
khac nhau;

- Sinh vién chua manh dan & méi trudng mdi, ngai hoc
héi khi va cham thuc té€, van dang xem nhe va chua chu
trong nhiéu dén viéc thuc hanh thuc tap tai don vi co sé.

4. DE XUAT GIAI PHAP

4.1. Déi véi nha trudng, Khoa Céng trinh

- Nha trudng hang nam can té chuc dién dan phéi hop
dao tao gilra nha trudng va cac doanh nghiép, cac cong
trudng xay dung, cac du an dé hop tac gan két xay dung
maoi quan hé nham tao diéu kién cho sinh vién, giang vién
vé viéc trién khai thuc hanh thuc tap & co sé. Khoa Céng
trinh bé tri can bo chuyén trach theo déi thuc hanh thuc
tap cta sinh vién trong linh vuc dao tao;

- Kinh phi chéng xuéng cap co s& vat chat nha truong
hang nam c6 thé duing cho tap thé gido vién va sinh vién thuc
hanh, thuc tap két hgp san xuat trong khuon vién nha trudng;

- Xay dung mang ludi co s& thuc tap, thuc hanh dé sinh
vién dang ky ngay tu khi méi vao trudng va thong béo cho
sinh vién tir dau nam hog;

- Nha trudng can hé trg kinh phi cho giang vién khi di
hoc tdp nang cao trinh dé chuyén mon, tham quan, tri
nghiém thuc t€ & cac co s& hoac cac doanh nghiép co uy tin;

- Nha truding cho phép giang vién linh déng bé tri xép
lich khi di thuc hanh thuc té tai cac don vi co 8, dac biét
uu tién cho nhitng ndi dung thuc hanh thuc tdp mang tinh
thdi vu, phu thudc nhiéu vao ké hoach thuc hién cta cac
don vi;
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-Tang cudng han nira d6i véi viéc trang bi cho ca gidng
vién va sinh vién vé ky ndang mém trong giao tiép, ky nang
lam viéc nhém, ky nang thuyét trinh...;

- Can ban hanh quy trinh, quy ché vé thuc hanh thuc
tap; hang nam c6 thé nghién cuu, chinh stia cho phu hop
vGi yéu cau thuc tién;

- Can phai thay thé nhiing thiét bi, mé hinh hoc cu da
lac hau hét nién han st dung; dau tu thiét bi mai phu hgp
céng nghé hién hanh trong hoat déng nghé nghiép GTVT
ngay nay.

4.2. Péi v6i gidng vién

- Gidng vién phai chuén bi t6t cong viéc 1ap ké hoach,
xay dung ndi dung, xac dinh thai gian va phan céng nhiém
vu dén tling ca nhan khi dén thuc thanh thuc tap tai don
Vi €O sG;

- Gidng vién phai gitt méi lién hé tot vai don vi co s& dé
duy tri dia ban thuc hanh thuc tap cho sinh vién dugc bén
lau; phai phéi hgp tot véi cac don vi noi thuc hanh thuc tap
dé sdp xép dugc phu hgp va chi déng ndi dung cac bai
thuc hanh thuc tap;

- Giang vién phai co trach nhiém cao trong qua trinh
dao tao, tdng cudng y thuc trach nhiém tham gia hudng
dan thuc hanh thuc tap. Sau méi dot thuc hanh thuc tap
can trién khai viéc viét bao cao thuc hanh thuc tap ding
quy dinh, dung thai gian; cham bao cao thuc hanh thuc
tap khach quan, cong bang;

- Khuyén khich hang say, nhiét huyét tudi tré va tinh
yéu nghé nghiép cla sinh vién déi véi Khoa Cong trinh da
lua chon va theo hoc, tao dong luc vugt qua dugc nhiing
khé khan va vat va trudc mat dé tién t6i hanh trinh su
nghiép lau dai;

- Phong Dao tao can chd ddng sap xép xen gitra lich
hoc ly thuyét vai lich hoc thuc hanh; phéi hop véi van
phong khoa sdp xép linh hoat, hgp ly, dac biét thudng
xuyén phai lién hé véi cac don vi co s& dé bé tri dua sinh
vién di dé€ dugc trai nghiém, két hgp san xuat thuc té lam
ra sdn pham;

- Nang cao trach nhiém quan ly sinh vién va phéi hop
chét ché véi don vi co s& vé viéc theo doi, nam bét tinh
hinh hoc tap cla sinh vién; thudng xuyén hudng dan,
dong vién, nhac nhd ngudi hoc trong sudt qua trinh thuc
hanh thuc tap.

4.3. D4i véi sinh vién

- Sinh vién phai viing vang vé ly thuyét; biét van dung
mot cach linh hoat trong thuc hanh thuc tap két hgp san
xuat thuc té;

- Phadi coi trong y nghia ctia thuc hanh thyc tap ky
thuat thi cong ca ban tai co s&, bai day la tién dé dé ban
than cac em budc vao méi trudng cong viéc thuc té sau
khi ra truong;

- Can chu dong trang bi cho ban than nhing ky nédng
mém quan hé déng nghiép, té d6i hap tac lam ra san pham;

- Phai chiu kho hoc hoi, dam mé khat vong lam giau va
thanh cong, s8n sang lam viéc khi dugc phan cong du vat
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va; biét phéi hop, chia sé va biét Iang nghe moi su gép y.

4.4. Pdi véi cac don vi co sé

- Co'sG san xudt bo tri lién két véi nha trudng trong linh
vuc thuc hanh thuc tap cho sinh vién phai ddm bdo mét s6
tiéu chi nhat dinh. Ngoai van dé co s vat chat day dua con
phai quan tam dén linh vuc an toan trong san xuat, canh
quan moi trudng than thién..,;

- Cd s@ thuc tap phai dap Uing dugc yéu cau ndi dung
dao tao chuyén moén nghé nghiép, kién thic chuyén
nganh, ky nang bé trg can thiét cho sinh vién dé hoan
thanh chudn dau ra chuong trinh dao tao;

- Co s6 thuc tap bé tri can bo co trinh d6 chuyén mon
va c6 cd s& vat chat hién dai dé€ phuc vu cho cac hoat dong
thuc tap, thuc té€ cla sinh vién; hé trg va tao diéu kién cho
cén b, sinh vién tham gia hoc tap, thuc tap thuc té c6 thé
tham gia két hop san xuat cung don vi;

- Co s&thuctap chia sé cosa dirliéu khoa hoc cong nghé
lién quan dén hoat déng thuc tap thuc té cda sinh vién;

- Co s thuc tap phdi hgp xay dung va trién khai cac
chuong trinh hop tac dao tao két hop san xuat mét cach
phu hgp va thiét thuc, hiéu qua gitta nha trudng - sinh vién
-don vi co sG;

- Sinh vién hoan thanh hoat déng thuc hanh thuc tap
tai cac don vi c6 ky két thoa thuan hgp tac vai don vi dao
tao dugc cap gidy chiing nhan tham gia qua trinh thuc tap
(néu co yéu cau).

5. KET LUAN

Noi dung thuc hanh thuc tap sinh vién Khoa Cong
trinh rat da dang, phong phu va nhiéu van dé dugc bé trg
tur thuc tién san xuat ¢ cac cap dé khac nhau. Viéc danh
gia hiéu qua cua viéc t6 chiic day va hoc thuc hanh, thuc
tap & co sd la nhing van dé thiét thuc dé tiing buéc nang
cao chit lugng dao tao va dap Uing dugc nhu cau thuc tién
trong qua trinh hoi nhap. Lam t6t hoat dong nay déng
nghia vai viéc nang cao chat luong dao tao, tling budc
khang dinh dugc thuong hiéu cia méi trudng dai hoc.
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0 td nhiap khau the nao trude “ci hich”
giam phi trwrac ba lan 4 xe lap rap trong nrdc?

25 AN NHI

Kim ngach nhap khdu 6 t6
nguyén chiéc tiép tuc téng
truéng trong bdi canh cdc
loai xe Ic|p rap trong nuéc
sdp c6 1an thi 4 dugc gidm
1é phi truéc ba.

NGUGI VIET CHI HON 1,5 TY
USD NHAP KHAU O TO

Bdo cdo so bd cla Téng cuc
Théng ké cho biét, kim ngach nhap
khdu 6 t6 nguyén chiéc dy kién sé cd
thang thi hai lién tiép tang trudng ca
vé s6 luong lan gia tri.

Cu thé, tinh riéng trong thang
6/2024, lugng 6 t6 nguyén chiéc
(CBU) dugc md ta khai hai quan udc
dat khodng 16.000 xe, tuong Ung la
muc gia tri kim ngach 307 triéu USD.

Nhu vay, lugng 6 t6 CBU vé nudc
trong thang 6 tang trudng 7% so vai
thang lién trudc trong khi gia tri kim
ngach gidam nhe 1,3%. Theo d liéu
théng ké day di cla Téng cuc Hai
quan, kim ngach nhap khau 6 t6 CBU
thang 5/2024 dat 14.941 chiéc vé
lugng va 311 triéu USD vé gia tri.

Nh¢& cd tang toc lién tiép trong 2
thang cudi cung cdia quy II, téng kim
ngach nhap khdu & t& CBU nlia dau
nam 2024 da dugc kéo vé tuong ducng
50 VGi thai diém nay clia nam 2023.

Cling theo bdo cao so bo cla
Téng cuc Théng ké, téng lugng 6
té CBU nhap khdu vé nudc trong 6
thang dau nam udc dat 74.716 chiéc,
tuong Ung la muc gia tri 1,547 ty USD,
tang trudng 5,3% vé lugng mac du
van bi sut giam 6,7% vé gia tri so véi
cung ky nam ngoai.

Day 1a nhiing con s6 rat dang
khich 1& trong béi canh thi trudng 6
t6 Viét Nam van dang chim trong am
dam, stic mua lién tiép duy tri & muc
rat thap bat chap nhimg né luc giam

o
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o T
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Céc loai 6 t6 Trung Quéc nhap khau vao Viét Nam dang ting manh

gia, khuyén mai clia cac hang xe va hé
thong phan phai.

TRANH THU TRUGC NGA RE

Nguyén nhan can ban giup kim
ngach nhap khiu 6 t6 CBU lién tiép
phuc hoi dén tir nhimg du bao c6
nhiéu gam mau tuoi sang cla nén
kinh t& vi mé.

Nhin riéng vao nganh 6 t6, su hoi
phuc clia xe nhap khau cling dén tu
mo&t nguyén nhan ndi tai nira la chinh
sach giam 50% muic thu lé phi trudc
ba d6i vai cac loai xe san xuat, 13p rap
trong nudc (CKD) du kién dugc ap
dung tu ngay 1/8/2024.

Méc du dén thai diém nay, chinh
sach giam 50% lé phi trudc ba 6 t6
CKD van chua dugc ban hanh song
ngay tu giai doan cudi quy |, cac dé
xudt cing da dugc dua ra va Chinh
pht da c6 nhiing chi dao sat sao
nham hé trg cac doanh nghiép 6 t6
trong nudc. Do dé, viéc cdc nha nhap
khdu 6 t6 chinh hang “tranh thd”
chiém linh thi trudng trudc khi gép
bat lgi so véi xe CKD cling la dé hiéu.

Thuc té cho thay, trong khi doanh
s xe lap rap trong nudc tut lai chg &
phi trudc ba thi 6 t& nhap khiu da
tranh thua vuot Ién.

D liéu cta Hiép hoi cac Nha san
xuat 6 té Viét Nam (VAMA) cho biét,
da c6 25.794 6 t6 dugc ban ra trén
toan thj trudng trong thang 5/2024
vUa qua, tang nhe 6% so véi thang
lién trudc va tang 24% so vai cling ky
nam ngoai.

Péng chu y la san lugng béan
hang cla cac loai 6 t6 CKD chi dat
11.985 chiéc, chiém gan 46,5% téng
dung lugng thi trudng thang 5, hau
nhu dding yén so véi thang lién trudc.
Trong khi d6, cac loai xe CBU dugc
nhap khdu vé nudc dat 13.809 chiéc,
tang trudng dén 12%.

Theo théng ké ctia Téng cuc Hai
quan, lugng 6 t&é nhap khiu trong
15 ngay dau thang 6/2024 dat 8.038
chiéc, tuong Ung muc gia tri 154 triéu
USD. Con s6 nay cao hon déng ké so
vdi cung giai doan cla thang 5 (dat
6.952 chiéc va 151 triéu USD). Du béo
trong thang 6 va thang 7, kim ngach
nhap khau 6 t6 CBU ti€p tuc duy tri &
muic cao, vugt qua san lugng tiéu thu
clia 6 t6 CKD.

Tuy nhién, thi trudng 6 t6 nhap
khau dugc nhan dinh sé sém di vao
giai doan kho khan khi cac loai xe
CKD bat dau dugc giam 50% mdic thu
Ié phi truéc ba 4
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Kinh nghiém quan Iy, van hanh,
khai thac he thong dwrong cao toc trén the gioi

Chii trong dau tu ‘mang luGi
dudng cao téc gop phan
phat trién kinh 1€ - xa héi,
tham chi c6 nhiing nudc hé
thdng dudng cao t5c da

mé ra cao hoi, huéng di méi,
tao nén budc hgoat than ky
trong phq'r trién dat nuéc. Pé
quan ly, vén hanh, khai thac
hiéu qua hé th6ng dudng
cao téc, cac nudc da dua

ra nhu’ng quy dinh rleng phu
hop vdl dieu kién va co sé
ha tqng Du6i day la mét s
kinh nghlem dé Vviét Nam cé
thé hoc héi, tham khdo trong
viéc qudn ly, van héanh an
toan hé théng dudng cao téc.

NHAT BAN: YEU TO AN TOAN
TREN CAO T6C PUGC GIAM SAT
CHAT CHE

Hién nay, hé théng cao téc cua
Nhat Ban c6 téng chiéu dai 9.145
km, két n6i hau hét cac khu vuc, dé
thi I6n trén toan dat nudc. Diéu quan
trong nhat trong viéc khai thac, quan
ly dudng cao toc la dam bao giao
thong thong sudt va an toan cho cac
phuong tién.

Véi lugng phuang tién luu théng
téc do rat cao nén du chi mot chénh
léch nho vé cao d6 hoadc cé chudng
ngai vat trén dudng cling c6 thé gay
ra tai nan nghiém trong. Vi vay, viéc
quan ly, khai thac dudng cao toc doi
hoi su chd y cao nhat va can nhiéu
bién phdp dadm bdo an toan hon so
véi dudng bo thong thudng.

Dé phat hién nhiing phuong
tién gap su c6 hodc tai nan, don vi
quan ly van hanh cao téc lap dat cac
camera gidm sét va té chuc tuan tra
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trén tuyén vdi tan suat cao, c6 thé
[én dén hon 10 lan/ngay. Khi phat
hién sy c6 thi lap tuc clr xe xi ly su
c6 dén hién trudng, tién hanh han
ché giao thong, hop tac véi CSGT dé
giai quyét trong thdi gian ngan nhat.
Truong hop camera gidm sat, ngudi
di dudng hoac déi tuan dudng phat
hién cé vat roi trén dudng, don vi
quan ly phai lap tdc thu héi nhanh
chéng. PE canh bao cac phuaong tién
trong trudng hop doan dudng dang
xU ly su ¢ hodc stia chira, cac cong
ty quan ly dudng cao toc Nhat Ban
da sang ché ra nhing thiét bi ngan
chan cac xe lao vao khu vuyc dang tac
nghiép va sang ché ra ca nhiing xe
tac nghiép ma ban than chiéc xe do
c6 thé trd thanh vanh dai bdo vé cho
nhan vién tac nghiép trén dudng.

Hién nay, hon 90% phuong tién
tai Nhat Ban da st dung ETC, nhg dé
tinh trang Un tac trén cao téc dugc cai
thién dang ké. Ngoai ra, trong nhiing
ngay thai tiét xau nhu béo, tuyét roi
nhiéu, bang dién ti trén cao toc sé
hién thi canh bao, c6 trudng hgp sé
yéu cau giam téc d6 t6i da hodc thong
bdo sém trén cac phuong tién truyén
thong dé t6 chuc déng dudng c6 ké
hoach, dé phong tinh trang nguy
hiém hodc un & do thién tai. Bén canh
do, trén cac tuyén cao téc Nhat Ban ¢
phat séng radio cung cdp théng tin
vé tai nan, thai tiét, tinh trang Un tac
cho ngui lai, giup ngudi ldi nang cao
chdy ciing nhu lya chon tuyén dudng
khéc khi can thiét.

PUC: AP DUNG NHIEU PIEU
LUAT KHAT KHE NANG CAO Y
THUC CUA TAI XE

Hé thong dudng cao téc & Duc
goi la Autobahn dai khoang 13.000
km. Budng cao téc & Duc that su

khac biét bdi n6 khong co6 tram thu
phi va mét s6 doan khong gidi han
téc dé. Tuy nhién, diéu nay khong ap
dung véi toan bo dudng cao téc. C6
nhiing doan Autobahn bi gidi han,
nhung c6 doan cho phép tai x&€ duac
nhan ga thoai mai, khéng can quan
tam tdi toc doé tdi da.

Ly do cé doan dudng khéng ap
dung han ché téc dé la bai dusng
cao t6c Autobahn da ap dung céng
nghé hién dai trong viéc ché tao mat
dudng, dong thoi dp dung nhiéu
diéu luat khat khe nham dam bao y
thiic clia cac tai xé. P& c6 dugc chat
lugng mdt dudng, hang ngay, nhan
vién bao dudng lai xe chuyén dung di
kiém tra tiing khu vuc dé khac phuc
cac van dé phét sinh. Bién bao, mat
dudng sach sé, thoang dang gilp tai
xé€ dé quan sat. Tham chi, cong nhan
slfa dudng lién tuc d6 thém 16p nhua
m&i nham gidp Autobahn luén &tinh
trang hoan hao.

Mét trong nhiing quy dinh dac
biét trén hé théng dudng cao téc la
cac phuong tién dugc hé théng hang
nghin radar giam sat. Nhg cac d liéu
thu thap gidp tai x&€ nhan théng tin
vé nhiét do, diéu kién mat duong,
lugng mua, canh bao vé tac dudng
hay TNGT.

Nham nang cao cong tac quan
ly, Buc phan loai cac loai dudng
thanh dudng lién bang, dudng bang,
dudng huyén... Pudng lién bang
bao gobm dudng cao téc va dudng
khac. Su phan loai nay da thé hién
sy phan quyén trong ciu chuyén
duong sa gilia lién bang va cac bang.
Co nghia la, dudng cao téc va cac
dudng lién bang khac thudc tham
quyén cua lién bang. N6i dung quan
ly bao gém lap ké hoach, xay dung,
duy tu, bdo dudng dudng cao tdc,
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Puong cao téc & Puc (Anh: Internet)

duong khac tU ngan sach lién bang.
Mac du la viéc thudc trach nhiém cla
lién bang, nhung tir ndm 2020 trg vé
trudce, Buc thuc hién Gy quyén cho
cac bang trong viéc xay dung, duy
tu va bao duéng duong lién bang,
trong d6 c6 dudng cao téc. Cac bang
lam thay lién bang vai tién chi ti lién
bang. Trén cg s& phan cap d6, moi
bang sé c6 luc lugng chuyén lo cong
viéc ké hoach, xay dung mdi, m&
rong cho dén stia chira, bao duéng
duong lién bang, dudng cao t6c ma
minh da nhan Gy quyén ti lién bang.

MY: CHINH PHU VA TU NHAN
CUNG VAN HANH, KHAI THAC,
BAO TRI BUONG CAO TOC

Tiéu chuén két cau ha tang giao
thong dudng bé cao téc tai My cho
phép phuang tién luu théng vai toc
d6 cao (t6i thiéu 80 km/h va t6i da
dén 120 km/h hodc c6 thé cao han),
théng suét va bao dam an toan, giam
thai gian di lai. Quy moé ky thuat cac
tuyén dudng bé cao téc t6i thiéu la 4
lan xe d6i vai tat ca cac cao téc bang
va lién bang.

Viéc xac dinh quy mo két cau ha
tang giao théng dudng bd cao téc
trong dai han, lam co s& git dat va
giai phong mat bang dam bao thuan
Igi trong quan ly, trién khai thuc hién
quy hoach. Day dugc cho la yéu té

gilp cho My thanh céng trong xay
dung, phat trién két cau ha tang giao
théng dudng bo cao tée.

Chinh pht Hoa Ky s& hitu va chju
trach nhiém dau tu xay dung phat
trién két cdu ha tadng giao théng
dudng bd cao téc va té chic dau
thau. Tu nhan chiu trdch nhiém trong
viéc bao tri, thu phi va van hanh khai
thac trén cac tuyén dudng do lién
bang dau tu xay dung théng qua
hinh thic hgp tac nhugng quyén
trong khodng thai gian tir 5 nam dén
15 nam.

HAN QUOC: PHAT HUY HIEU
QUA TU HE THONG GIAO THONG
THONG MINH

DPat nudc xi sé kim chi co khoang
trén 4.800 km dudng cao téc, phan b
hgp ly trén cac vung mién va thuan
lgi két néi t6i cac chum d6 thi, cang
bién, san bay, khu cong nghiép. Téng
cong ty Budng bd la doanh nghiép
nha nudc, co quan chuyén nganh
vé ky thuat giao thong, cé nhiém vu
lap ké hoach thuc hién duy tu, bao
dudng céac tuyén dudng bo, quan ly
cac tram nghi, cdy xang, két néi cac
tuyén dudng b cao téc va diéu hanh
co quan nghién cliu vé giao thong.

TU nhirng nam 2011, Han Quéc
da hoan thanh viéc lap dat cap quang
Internet t6c dd cao trén 3.500 km
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dudng cao toc, tir d6 tao nén mang
lugi giao théong thong minh quéc
gia (ITS - Intelligent Transportation
Systems). Bén canh d¢, tat ca théng
tin vé cac phuong tién tham gia giao
thong clia Han Quéc déu dugc s6
héa, tao thuan Igi trong viéc quan ly
va kiém soét dit liéu. Nhiing thay déi
do da gop phan nang cap hé théng
giao théng nudc nay [én mét tam cao
mai, thay d6i béd mat giao théng Han
Quéc néi riéng va hinh anh quéc gia
noi chung.

Hé théng xt phat & Han Quéc rat
nghiém minh, vGi hé théng camera
hoat déng t6c d6 cao, dugc bé tri
day dac, hoat déng lién tuc 24/7
nham giam sat moi tinh huéng giao
thong trén cac tuyén cao toc. Bat
ky vi pham nao déu dugc hé thong
ghi lai hinh anh lam bang ching. T
nhiing théng tin so bd vé ching loai
phuong tién, bién s6, hé théng quén
ly phuong tién sé 13p tuc truy xuat
ra dugc tén, dia chi, s6 thé can cudc
clia chd s& hGu phuong tién hay
tham chi la s6 khung, s6 may, ngay
dang ky, mau san, ngay sang tén
gan nhat... Sau dé, hé thong sé tién
hanh gti théng bao n6p phat téinha
clia cac chl xe theo hinh thuc xt ly
phat“nguéi”d

CHAU THANH
(Dich va téng hop)
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Canh bao & nhiém kim loai néng
lI'IIII!] bui durdmg giao thong & Vigt Nam

45 T5.NGO QUANG DU - ThS. DOAN DANH CUGNG - KS. NGUYEN TUAN KIET

Trudng Bai hoc Giao théng van tdi

Véi qua trinh dé thi héa nhanh chong, viéc phat trién cong nghiép va su gia tcmg
mat doé perdng hen van tdi é nhiéu khu vuc tai Vlei Nam dang lam tdang tuong Gng

muc do o nhlem moi truén

, trong dé cé van dé 6 nhiém bui dudng. Bui dudng

chia nhiéu chét gay o nhlem nhu kim loaqi ncmg va céc hydrocacbon thom da
vong (PAHSs) co nguon gdc tir phuong tién van tai nhu: Khi thai, I6p xe, phanh, mat
dudng bé tong nhua, son ké dudng...

TONG QUAN VE O NHIEM DO
BUI DUGNG

Khi troi mua hay rifa dudng, cac
chat 6 nhiém bi cuén tr6i vao ngudn
nudc dan dén 6 nhiém nguén nudc,
gay doc hai d6i véi cac sinh vat thay
sinh. Cling véi d6, bui dudng rat dé bi
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khudy déng boi cac hoat déng giao
théng dé trd thanh bui Io Iting, tir d6
xam nhap vao ca thé ngudi qua dudng
h6 hap hoac tiéu hoa. Thai gian gan
day, ha tang giao thong dugc dau tu
manh mé, kéo theo dé la sutang nhanh
s6 lugng phuong tién, tuy nhién van dé

6 nhiém bui dudng chua dugc nghién
cliu va dau tu bai ban.

Cac phan ti chat rdn thé rai rac
(vun) c6 thé dugc tao ra trong céac
qua trinh nghién, ngung két va cac
phan Uing hdéa hoc khac nhau. Dudi
tac dung cla cac dong khi hodc
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khéng khi, ching chuyén thanh
trang thai lo Ittng va trong nhiing
diéu kién nhat dinh chidng tao thanh
tha vat chat ma ngudi ta goi la bui.
“Bui la mét hé thong gom hai pha:
Pha khi va pha ran r&i rac - cac hat
6 kich thudc nam trong khoang tu
kich thudc nguyén ti dén kich thuéc
nhin thdy dugc bang mat thudng,
c6 kha nang tén tai & dang lo ling
trong thai gian dai, ngén khac nhau”.

Trong cac hoat dong giao théng
duong b, hang khong, duong thuy,
dudng sat thi hoat dong giao théng
dudng bo mai la nguén phat phai
bui nhiéu nhat va anh huéng truc
ti€p dén stic khoe con ngudi.

O nhiém bui gay ra nhiéu tac
dong anh hudng suic khde con nguai,
anh huéng ctia hat bui con phu thuéc
vao thanh phan héa hoc ctia né. Hon
nita, 6 nhiém bui gay ra nhiing anh
hudng nhat dinh, vi khi cac hat bui sa
lang sé di vao moi trudng dat hodc
nudc, do d6 cac chat 6 nhiém chua
trong cac hat bui sé luu gitt & cac
moi trudng do, gay 6 nhiém cho moi
trudng dat va nudc. Lugng vét cac
kim loai ndng déng gop mdét phan
khong nho vao 6 nhiém méi trudng,
ching c6 anh hudng nghiém trong
lén chat lugng clia hé sinh thai. Cac
kim loai nang cé khd nédng tich lay
trong cd thé sinh vat gay ra rat nhiéu
tac dung va bénh tat. Trong nhiing
nam gan day, c6 rat nhiéu nghién
ctu vé maéi lién hé gita stic khde con
ngudi véi lugng vét clia cac kim loai
doc chua trong hat bui. Mot vai kim
loai nhu Cu, Zn & ham luong vét thi
can thiét cho co thé, tuy nhién mot
s6 kim loai khac nhu Pb, Cd thi gay
déc ngay & ham lugng vét.

PHUONG PHAP DANH GIA MUC
PO ANH HUGNG CUA BUI PUONG

Co nhiéu phuong phap danh gia
muc d6é anh huédng cla bui dudng,
trong dé phuong phdp danh gid
théong qua hé sé lam giau EF dé
nhan dang nguén géc cac nguyén té
trong mau phan tich tu tu nhién hay
nhan tao. Néu EF cla 1 nguyén t6
nhd hon 1 chiing té cé su pha loang
so v&i mau nén. Néu EF 16n hon 1

chiing t6 ¢6 su lam giau nguyén té
do ngudn nhan tao so véi mau nén.

Péanh gia anh hudng cta kim
loai nang trong bui dén con ngudi
thong qua liéu lugng tiép xuc va kha
nang gay ung thu. C6 ba dudng tiép
xuc cha yéu d6i véi kim loai trong
bui dudng cho con ngudi, bao gém
hit phai, nu6t phai va ti€p xdc da,
liéu lugng ti€p xtc phu thudc néng
do6 kim loai, tan suat va thoi gian
ti€p xuc cling nhu dé tudi khac nhau
clia déi tugng tiép xuc. Udc tinh liéu
lugng tiép xtc d6i vGi ngudi I6n va
tré em dugc dua trén phuong phap
dugc cung cap boi Co quan Bao vé
moi trudng Hoa Ky.

NGHIEN cU'U VE 6 NHIEM BUI
DUGNG G QUANG NINH

Sulang dong kim loai nang trong
bui dudng la nguy co dnh huéng I6n
dén stc khée con ngusi do ching dé
bi khudy déng bdi cac phuong tién
giao thdng. Nhém tac gia da lay mau
va danh gia ham lugng kim loai ndng
Pb, As, Zn, Cr trong mot s6 mau bui
dudng tai cadc khu vuyc ven dudng
c6 hoat dong méd than, nha may xi
mang, nha may nhiét dién tai Mao
Khé, Ubng Bi, C&m Pha (Quéang Ninh)
(Iay mau bui dudng tai 20 vi tri, trong
d6 10 vi tri gan mo than, nha may xi
mang tai Mao Khé; 5 vi tri gan nha
may nhiét dién tai Ubng Bi; 4 vi tri
trén truc dudng QL18 tai CAm Ph3; 1
vi tri Idy mau nén trén 1 thiia ruéng
canh QL18 lam m&u nén). Su tich tu
kim loai ndng dugc danh gia thong
qua hé s6 lam giau EF; kha ndng anh
hudng dén stc khde con ngudi dugc
danh gia qua chi s6 nguy co HI .

- Ddnh gid hé sé lam giau EF: Cac
chi s6 EF,, cho thdy c6 su lam giau
Pb trong cac mau bui dudng tai
cac vi tri gan nha may xi mang. Cac
chi s6 EF,_ hau hét déu nam trong
khoadng 2 - 5, cao nhat c6 EF = 7,8.
Nhu vay cé sy lam giau As déng
ké so v&i mau nén. Noi cach khac,
nguyén nhan lam tang Asen tai cac
vi tri nay c6 nguén géc nhan tao. Chi
s6 EF, trung binh la 2,3. Nhu vay,
thanh phan Zn trong cdc mau phan
tich c6 su lam giau dang ké, hay

néi cach khac cac nguén géc kém
trong cac mau c6 sy dong gop l6n
tlr cdc ngudn nhan tao. EF cao nhat
= 10,7; 8,6; 6,4; chi s6 EF  da phéan
nam trong khoang 1 - 2, gia tri EF
I16n nhat 13 4,2.

- Bdnh gid kha ndng phoi nhiém
HI_: Tat ca cac chi s6 HI_ déi véi Pb,
As, Cr, Zn tinh todn déu nhd hon 1
(nguy co khong phai la ung thu).
Nhu vay, nguy co do kim loai ndng
trong bui tai cac dia diém nghién
ctu 1a nhé. Tuy nhién, tai mot s6 vi
tri co HIAS =0,7; HIAS = 0,96; HIAS=O,9
déi véi tré em, cho thdy can quan
tam déi v6i anh hudng cta As doi
véi tré em tai day.

CAN NHUNG NGHIEN cUv,
DANH GIA PAY PU TAC HAI CUA
BUI KIM LOAI NANG

VGi t6c d6 do thi hoa, phat
trién kinh té€ - xa hoi nhanh chéng,
sU gia tang phuong tién van tai thi
6 nhiém kim loai ndng trong bui
dudng la mét van dé can dugc quan
tam ngién ctu. Ham lugng kim loai
nang trong bui da phan tap trung
trén cac loai bui nho (<75 pum), ham
lugng giam déi vai cac hat I6n hon.
Diéu nay c6 thé giai thich do kha
nang hdp phu kim loai nang clia céc
hat bui nhé 16n hon do dién tich tiép
xuc bé mat I6n. Diéu nay dan tGi kha
nang nhiém kim loai nang déi vai
ngudi dan tang lén do cac bui co
kich thudc cang nho cang dé bi phat
tan va hit phai.

D& c6 danh gia day du can co
nhiing nghién cdu sau haon, quy
moé hon d6i vSi 6 nhiém kim loai
nang trong bui dudng tai cac khu
vuc khac tai Viéet Nam. Truéc nam
2023, Viét Nam da ban hanh QCVN
05:2013 - Quy chuan ky thuat Quéc
gia vé chat lugng khéng khi xung
quanh. Quy chuan nay mdi chi dé
cap dén thong s6 Pb; QCVN 06:2009
- Quy chuén ky thuat Quéc gia vé
moét s6 chat doc hai trong khéng
khi xung quanh. Quy chudn nay mai
chi dé cap dén thong sé As, bui cé
chua oxit silic; Cd, Cr (VI); Mn, Hg va
Ni (hién nay, hai QCVN nay da dugc
hop nhat thanh QCVN 05:2023) O
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Loai bd thudc |4 moi
ra khoi doi song xa hoi

B Y t€ dang trinh Chinh
phi va Quéc hdi vé viéc
cdm sdn xudt, kinh doanh,
nh&p khdu va tang tri,
qudng cdo cac san pham
thudc 1 méi (thudc 1a dién
t, thudc 1a nung néng)
nhdm ngdn chdn hé luy
ma ngudi st dung thuéc la
mdéi phdi ganh chiu.
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NHAP VIEN KHI DA NGUY KICH

Nhing ndm qua, Trung tam
Chéng déc (Bénh vién Bach Mai) da
tung ti€p nhan, cdp clu rat nhiéu
truong hop ngd doc cap sau khidung
thuéc 14 dién ti. Cac biéu hién nhe
thi lo mag, réi loan y thc, kich dong,
la hét, o giac, khong kiém soat dugc
hanh vi... Mét s6 trudng hgp nang
roi vao hén mé, co giat, tén thuang
tim, sOc, suy than, dét quy nao...

TS. Nguyén Trung Nguyén, Giam
d6c Trung tam Chéng déc (Bénh vién
Bach Mai) canh bao, thanh phan héa
chat, ma tuy cta thuéc 13 dién ta
phtc tap hon rat nhiéu so vai thuéc
la truyén théng. Thong ké méi nhat
€6 t6i 700 loai ma tdy can sa téng hgp
nhung hién tai & Viét Nam chung ta

mdi xac dinh dugc khoang 200 chat.
Daéng lo ngai hon niia la su xuat hién
cac chat can thiép co ché tu bao vé
clia co thé, lam tang tac dung ma tay
clia can sa téng hap.

Chuyén gia chéng doc khang
dinh, thuéc 1a dién td, thudc 1a nung
nong va cac loai thudc la maéi khac
chdc chan ¢ hai cho stc khoe. N6
ma dau xu hudng lam dung, nghién,
phoi nhiém cac héa chat téng hop
clia con ngudi khong thé kiém soat
va hang loat bénh tat méi, van dé y té
khac, déng thai lam nang, phuc tap
hon thuéc la thong thudng, ma tuy.
Vi vay, tuyét d6i khong can danh gia,
nghién cttu hay cho dung thir cac san
pham nay.

Hién nhiéu nudc da cam thudc
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la dién t& nhu Trung Qudc, Thai Lan,
Singapore... Dién hinh, Trung Qudc la
quéc gia phat minh, san xuat thudc
la dién t& nhiéu nhat trén thé gidi
nhung da cdm cac loai thudc 1a dién
t’ c6 huong thom tur thang 10/2022
(gan nhutoan bé cac san pham thudc
la dién tu).

“Can ngay lap ttc cam luu hanh
thuéc 14 dién td, thudc 1a nung nong
va thuéc 1a méi khac & Viét Nam. Can
cdm hoan toan, khong th nghiém,
khong can danh gia, theo déi. .. vi tac
hai clia n6 qua rd rang’, TS. Nguyén
Trung Nguyén néu rd quan diém.

CAN SOM NGAN CHAN
THUOGC LABIENTU

Theo TS. Nguyén Trong Khoa,
Phoé Cuc trudng Cuc Quan ly kham
chlta bénh (B6 Y té), cac san pham
thuéc 1a dién td, thudc 1a nung nong
la san pham gy nghién vi lam ngudi
st dung lé thudc chat gay nghién la
nicotine. Khéng co loai thuéc la nao
la sdn pham an toan cho stc khoe.
Vi mau ma da dang, cac loai thudc 14
mdi rat hdp dan thanh thiéu nién, tao
ra thé hé tré nghién nicotine va cac
chat gay nghién khac. Viéc st dung
céc loai thudc 14 nay con c6 nguy co
cao phat sinh cac té nan xa hoi, nhat
la s&r dung ma tdy va cac chat gay
nghién khac, anh huédng xau dén stc
khoe, moi trudng, 16i s6ng, hanh vi
cla gidi tré va an ninh trat tu xa hoi.

Cing theo TS. Nguyén Trong
Khoa, cac san pham thuéc 1a mai anh
hudng 16n t6i suc khde clia nguai su
dung do st dung nhiéu huong liéu,
hoa chat. Nhiéu bang ching cho thay
ching khong chi gay bénh man tinh
déi vai ngudi sir dung nhu thuéc 14
diéu thong thudng ma con gay ra cac
bénh cap tinh va nhiéu bénh khac...

Péng quan diém, ThS. Nguyén
Tuan Lam, dai dién TS chiic Y t& Thé
gi¢i (WHO) tai Viet Nam néu r6, cac
san pham thudéc 14 mdi rat doc hai, ca
tac hai lau dai va ngay trudc mat. Néu
khong dugc ngan chdn hiéu qua sé
€6 nguy co cao tao ra mot thé hé tré
nghién nicotine va "nhan chim" nhimng
két qua phong, chéng tac hai cua

thuéc la trong nhimng nam gan day.

Hién tai, cadc sdn phdm thudc 13
thé hé mdai khong ducc phép nhap
khdu, quang cdo va ban & Viét Nam.
Tuy nhién, cac san pham lau duogc
ban kha tran lan va viéc thuc thi phap
luat rat yéu. Viéc duy tri tinh trang
nhu hién nay sé dan téi su gia tang st
dung thudéc la méi trong gidi tré.

Chinh vi vay, WHO khuyén nghi
Quéc héi can ban hanh Nghi quyét
cdm nhap khau, san xuat, phan phdoi
va ban cac san phdm nicotine, hé
thong phan phéi dién tir khéng chia
nicotine va cac san pham thudc 13
nung nong, ciing nhu cdm quang cdo
va khuyén mai cac san pham nay &
Viét Nam, dong thai quy dinh ré trach
nhiém thuc thi va ché tai.

Vé lau dai, cdn chuyén va hoan
thién ti€ép cac quy dinh cdm tur Nghi
quyét vao trong Luat stia déi Luat
Phong, chéng tac hai ctia thudc la.

ThS. Binh Thi Thu Thuy, Phé Vu
truéng Vu Phap ché (B6 Y té) cho
biét, thudc la mdi la van dé dang rat
"néng", du luan cuc ky quan tam va
can khan truong cé bién phap dé
ngan chan kip thai. Diéu nay sé tranh
cho cad mét thé hé tuong lai nghién
nicotine, anh hudng nghiém trong
dén suic khde thé chat, tinh than cla
tré em va thanh, thiéu nién.

DPé kip thai cé bién phap ngan
chan thuéc 1d mdi, B Y té da co Bao
cdo s6 626/BC-BYT trinh Chinh pha
vé thuc trang, tac hai, kinh nghiém
quéc té va dé xuat bién phap cam
san xuat, kinh doanh, nhap khiu,
quang cao thudc I dién tl, thudc la
nung néng va cac san pham thudc
& md&i khac dé bdo vé suc khoe
cdng déng. Trong dé, BO Y té dé
xudt Chinh pha trinh Quéc héi ban
hanh Nghi quyét cadm san xuat, kinh
doanh, nhap khiu, quang cao thudc
I4 dién td, thuéc la nung ndng va cac
san pham thudc 14 mai khéac c6 thé
sé xuat hién trong tuong lai. Vé lau
dai, BO Y té sé stra d6i, b6 sung Luat
Phong, chéng tac hai cla thuéc la
dé b6 sung quy dinh nay vao Luat,
bdo dam tinh 6n dinh trong trién
khai thuc hién.

Vé ho so, trinh tu, thd tuc ban
hanh Nghi quyét, theo ThS. Thay,
trong trudng hgp trinh Nghi quyét
clia Quéc hoi theo quy dinh tai diém
e khoan 2 Diéu 15 Luat Ban hanh van
ban quy pham phap luat thi khong
phai c6 budc lap hé so dé nghi xay
dung vdn ban quy pham phap luat,
rat ngan dugc thai gian xay dung va
ban hanh van ban, dap ung kip thoi
tinh cap thiét ngan chan san pham
déc hai nay trong thuc té Q PV
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Buyjt Ha Nii véi vai tr két noi
gia tang gia tri cho Thu do

Xe buyt Ha Ndi dang né luc
dé xay dung hinh &nh théan
thién, tién ich d&i véi moi
ngudi dan, dong thai khong
ngiing mé réng luéng tuyén,
két ndi 18i cac trung tam van
héa, dia diém du lich, danh
thang lich s, trudng hoc,
bénh vién, déng thdi khong
ngiing vuon xa t6i cac khu
vuc ngoai thanh nham tgo
diéu kién thuan Igi nhéat cho
ngudi dan trong viéc di lai va
hoat déng hang ngdy.

LEN XE BUYT PE THUGNG
NGOAN DANH THANG THU PO

Trong nhiing ndm qua, Ha Noi
da phat trién hé théng xe buyt véi da
dang hoa cac loai hinh. Bén canh céc
tuyén xe buyt t&i san bay, nha ga, cac
dia diém trung tdm con c6 cac tuyén
xe buyt tir ndi d6 két néi vai cac khu
du lich, dia danh ndi tiéng cda Tha
dé nhu: Chuia Huong, Lang ¢6 Budng
Lam, Lang van héa du lich cac dan téc
Viét Nam, Lang nghé Bat Trang... Cac
tuyén buyt nay da gilp ngudi dan
ti€p can cac diém du lich, danh thing
thuén loi hon rat nhiéu so véi viéc
phai s dung phuong tién ca nhan.

VGi t6c d6 phu song xe buyt
nhanh t&i khap 30 quan, huyén, thi
xa cho thdy su nd luc I6n cla chinh
quyén Thanh phé trong viéc quyét liét
thuc hién chu truong gidam phuong
tién ca nhan, gidm Un tac giao thong,
co ban dap ung dugc nhu cau di lai
cla nhiéu tang I6p nhan dan, dac biét
la ngudi gia va hoc sinh, sinh vién, du
khach trong va ngoai nuéc khi dén véi
Tha dé.
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BUYT HO TRG CHO PUONG
SAT PO THI PHAT HUY TOI PA
HIEU QUA VAN HANH

Ha Noi hién dang van hanh tuyén
dudng sat do thi (metro) Cat Linh - Ha
DPong va chudn bi dua vao khai thac
tuyén Nhén - Ga Ha Néi - loai hinh
van tai khoi lugng 16n, hién dai, van
minh cla van tai hanh khach cong
cdng. Trong bdi canh dé, vai tro cla
xe buyt lai cang trd nén quan trong,
ho trg cho dudng sat dé thi phat huy
t6i da hiéu qua van hanh. Su két hop
giia xe buyt va dudng sat dé thi dang
dan tao nén moét hé théng van tai
hanh khach céng cong hoan chinh
cho Thu d6, huéng t6i muc tiéu thay
thé& phuong tién ca nhan, gop phan
gidm Un tac giao théng va 6 nhiém
moi trudng.

Theo du bao, nang lucvan chuyén
clia hé théng van tai hanh khach cong
cong cla Ha Noi sé tang lén trong
thoi gian t6i, dac biét la dudng sat do
thi. Khi do, thay vi st dung cac loai
phuong tién nhu taxi, grab thi ngudi
dan sé c6 xu hudng st dung xe buyt

Céc tuyén buyt chat luong cao cda Thu dé gidp ngudi dén cé nhiing trdi nghiém tha vi

dén cac nha ga dudng st do thi dé
trung chuyén do c6 chi phi di lai thap,
tiét kiém thaoi gian va it bi tac dong bai
viéc Un tac giao thong.

Dé hanh khach dé dang tiép
can cac nha ga dudng sat, trén doc
hanh trinh cta tuyén dudng sat do
thi s6 2A Cét Linh - Ha Dong, ngoai
cac diém dung da cd, Trung tam
Quan ly va Biéu hanh giao théong TP.
Ha Noéi da lén phuong an két néi cac
tuyén buyt véi dudng sit dé thi, dién
hinh nhu viéc 13p dat cac diém ding
xe buyt sat chan cau thang lén nha
ga dudng sat do thi, déng thai cac
tuyén va diém ding xe buyt dugc bo
tri hgp ly dé béo dam thuan lgi cho
hanh khach di lai.

Ngoai ra, vé ha tang két nGi tuyén
dudng sat do thi Nhén - Ga Ha Noi,
hién S& GTVT Ha Noi da di chuyén 21
diém dung, nha chd xe buyt. Cac vi
tri nay déu cach cac nha ga ctia tuyén
dudng sit do thi Nhén - Ga Ha Noi
dudi 50 m.

DGi véi tuyén dudng sat do thi
Nhén - Cau Gidy, s6 lugng xe buyt
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dang hoat dong trén truc dudng
tuong déi I6n, chiém gan 22% toan
mang ludi buyt. Do d6, khu vuc chan
ga tau ca hai chiéu déu dugc bo tri
diém dung xe buyt theo hudng
lién théng, gitp hanh khach c6 thé
don dugc xe buyt ngay khi di tu tau
xuéng chan ga. S6 lugng xe buyt sé
dugc tap trung nhiéu tai ga Cau Gidy
dé gidi tdéa nhanh hanh khach cho
tuyé&n metro Nhén - Ga Ha Néi.

Ong Thai H6 Phuong, Giam déc
Trung tam Quan ly va Diéu hanh giao
théng TP. Ha Noi cho biét, hién mang
luGi xe buyt két néi vai tuyén dudng
sat dé thi s6 3 doan trén cao Nhén
- Cau Gidy c6 36 tuyén dang hoat
déng, trong dé co6 33 tuyén trg gia
va 3 tuyén khéng trg gia véi nhu
cau di lai trung binh 1 ngay khoang
hon 135.000 lugt hanh khéach. Ong
Phuang nhan manh, mang luéi xe
buyt trén tuyén da dugc diéu chinh
theo hudng két ngi vai cac ga di tau.

Theo céc chuyén gia giao théng,
dé tuyén metro Cat Linh - Ha Déng
va Nhén - Ga Ha Néi van hanh hiéu
qua thi vai tro cia xe buyt la rat quan
trong. Néu khéng c6 xe buyt gom
khach, metro sé khé hoat dong hiéu
qua, tir d6 ngan sach nha nudc phai
bu 16 nhiéu. Do dé, viéc tang két noi
xe buyt cho cac tuyén metro, dac
biét I3 metro Nhén - Ga Ha Néi la rat
can thiét.

DA DANG CAC LOAI HINH VAN
TAI BUYT PHU HOP VGI HA TANG
THU PO

Nhiéu nam qua, Ha Noéi da nd
lyc nghién ctu va mé thém nhing
chuyén buyt mini ¢ céng suat
van tai nho (khoang 20 - 30 hanh
khach) c6 thé di vao cac khu phé
nho, khong gay Un tac giao théng
va ddm bao dung gid. Vai uu diém la
tinh co déng cao, xe buyt mini sé la
chat xtc tac quan trong dé phét trién
hé thong xe buyt 16n va hé théng
dudng sat trén cao.

Ong Nguyén Hoang Hai, Phé Chu
tich Hiép hoi Van tai cong cong TP. Ha
NOi danh gia: "Du d6 thi phat trién
dén dau thi xe buyt van dong vai

Su két hop gitra xe buyt va dudng sit dé thi

dang dan tao nén mét hé théng van tai hanh khach céng céng hoan chinh cho Thd dé

s

Duang, Hoa Binh va Vinh Phuc.

.

Dén nay, mang ludi xe buyt ti€p can dén 30/30 quan, huyén, thi xa
(dat ty 1é 100%), 510/579 s6 xa, phudng thi tran (88%), 65/75 bénh vién
(87%), 192/286 s6 trudng dai hoc, cao ddng, trung hoc phé théng (67%).
Xe buyt cling phti 27/27 khu cdng nghiép 16n (100%), 33/37 khu do thi
(89%), 22/24 lang nghé (91,6%), 23/25 khu di tich lich st van héa, khu
du lich (92%). Hé théng van tai cong cdng xe buyt két néi Ha Noi véi cac
tinh, thanh lan can nhu: Hung Yén, Ha Nam, Bac Ninh, Bic Giang, Hai

trd quan trong trong hé théng giao
thong cong cdng. Dac biét, khi cac
tuyén metro di vao van hanh thanh
mang ludi thi vai tro clia xe buyt mini
tdng dang k&, gitp ngusi dan tiép
can dugc t6i da dich vu xe buyt. Mini
buyt sé la phuong an hiéu qua cho
giao thong két nGi clia Ha Noi".

Ngoai cac tuyén buyt truyén
théng, cac tuyén buyt chat lugng cao
ti trung tdm TP. Ha N&i dén san bay
Noi Bai dang ngay cang thu hut hanh
khach, gép phan tao thuan Igi cho di
chuyén cla ngudi dan.

Theo bdo cdo clia TGng cong ty
Van tai Ha Noéi (Transerco), tuyén
buyt chat lugng cao s6 hiéu 86 (San
bay Noi Bai - Ga Ha Noi) dugc dua vao
van hanh tu dip 1é 30/4 - 1/5/2016
va dén thang 6/2019 c6 thém tuyén
buyt 68 (Ha Béng - San bay Noéi Bai).
Dén nay, hai tuyén buyt nay da van
chuyén hang triéu hanh khach gita

cac dia diém ctia Thanh phé.

Cac tuyén buyt chat lugng cao
vGi tan sudt tir 30 - 45 phut/lugt,
phuc vu ti 5h30 dén 22h30 hang
ngay. Tuy theo lich trinh cac chuyén
bay méi ngay va nhu cau cta hanh
khéch, don vi sé diéu hanh linh hoat
nham dap Ging t6t nhu cau di lai cla
hanh khach.

Cé nudc san mau cam ddc trung,
khac biét so véi cac tuyén buyt thong
thudng, tuyén buyt 86 (stic chia téi
da 80 ngudi) va tuyén buyt 68 (suc
chua téi da 60 ngudi) c6 chd dé hanh
ly 16n, mat san réng thoang dap
Ung nhu cau dé€ hanh ly ctia hanh
khach. Trén xe clng trang bi day du
hé thdng dén LED hién thi théng tin
tuyén duong va loa théong béao hién
dai, camera giam sat va wifi mién phi
cho khéach hang dé dang truy cap va
strdung 4
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Thudc la dién 1, thudc 1a nung néng dang
dugc gidi tré uva dung, kéo theo dé la ti 1é
bénh nhan nhép vién do st dung thudc la
néi chung dang bi tré héa, vi vay can cém
tuyét déi thudc 1a dién i, thuéc 1a nung
néng dé bdo vé giéng ndi.

BENH NHAN NGAY CANG TREHOA

Theo PGS. TS. Luong Ngoc Khué, thudc 14 dién tu,
thudc 1d nung néng la cac sdn pham mai xuat hién tréi ndi
tai Viét Nam bang nhiéu cach khac nhau trong gan 10 nam
tra lai day. Cac loai thuéc la nay c6 st dung nhiéu huong
liéu, nguyén liéu, héa chat khac nhau. Théng qua viéc phoi
trén, ngudi st dung c6 thé tuy tang ty & nicotine qua mic
hodc thém ma tly va cac chat gay nghién khac dé st dung
ma kho b phat hién.

Vi vdy, thuéc |a dién tir ¢ thanh phan nicotin sé nhanh
chong gay nghién va gia tang s6 ngudgi sir dung theo thoi
gian. Khi d¢, thuéc la méi sé de doa nhimng thanh qua budc
dau trong cong cudc phong, chéng tac hai thuéc la tai Viét
Nam - mét van dé da va dang gay ganh nang I6n vé suic
khoe, kinh té va can nhiéu thdi gian, nguén luc dé giai quyét.

Theo bao cdo ctia BO Y t€, trong nam 2023 da c6 1.224
ca nhap vién do st dung thudc 14 dién td, thudc 1a nung
néng, trong dé tré dudi 18 tudi ghi nhan 71 ca. Qua phan
loai, nhém duéi 16 tudi nhap vién do sir dung thuéc 14 dién
tdr, thudc 1d nung néng 1a 27 ngudi; nhém tir 16 - 18 tudi la
44 ngudi; tUr 19 - 24 13 58 ngudi; tur 25 - 44 tudi la 138 ngudi;
tUr 45 - 64 tudi la 580 ngudi; tir 65 tudi trd 1én 1a 580 ngudi.
Cac bénh nhan nay bao gém ca nam va n(.

Clng theo PGS. TS. Luong Ngoc Khué, véi toc d6 gia
tang ti 1&é ngudi st dung thudc 14 dién tl, thuéc 1d nung
ndéng nhu hién nay thi nhiing thanh qua 10 nam thyc hién
Luat Phong, chéng tac hai ctia thudc la dang bi de doa. Bao
céo téng két 10 nam (2013 - 2023) thi hanh Luat Phong,
cho6ng tac hai thudc 14 6 nudc ta cho thay, nha cé nhiéu nd
lyc trong cong tac phong, chéng tac hai thudc 13, ty 1é su
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dung thuéc la di€éu théng thudng trong nam gidi trudng
thanh giam trung binh 0,5% m&i nam (tu 47,4% nam 2010
xudng con 38,9% nam 2023). Ty lé hut thuéc | di€u théng
thudng & thanh, thi€u nién cing gidm, trong dé 8 nhom
13 - 17 tudi da gidm tur 5,36% nam 2013 xudng con 2,78%
nam 2019; nhém 13 - 15 tudi gidm tu 2,5% nam 2014
xudng con 1,9% nam 2022. Dong thai, ty 1é phai nhiém vai
khoi thudc thu déng cling gidm dang ké & cac ho gia dinh,
noi céng cdng va nai lam viéc.

CAMTHUOC LAPIENTU VA THUOC LA NUNG NONG

Theo T8 chic Y t€ Thé giGi (WHO), trén thé gidi da co it
nhat 39 quéc gia va vung lanh thé cdm hoan toan céc san
pham thuéc 14 dién td. Trong khu vuc ASEAN da c6 5 quéc
gia cdm hoan toan, gobm: Thai Lan, Singapore, Lao, Brunei
va Campuchia. C6 3 quéc gia ban thudc 14 dién ta dudi
dang dugc phdm dugc cdp phép va thudc ké don diéu
tri theo phac dé la Chile, Australia va Nhat Ban. 88 quéc
gia dua thudéc 14 dién tr vao dién quan ly, trong d6 c6 27
qudc gia thudc khéi lien minh chau Au. Viéc quan Iy nay
dugc tién hanh chat ché theo cac bién phap ctia Cong udc
Khung (WHO FCTC).

Tai HGi nghi cac bén tham gia Céng udc Khung cla
WHO vé kiém soat thuéc 1a (COP 8), WHO da khuyén cao
viéc cho phép céac san phadm thuéc 1a mai sé lam tang
nhanh ty 1& s dung cac san phdm nay, dan téi nghién
nicotine & gidi tré. Do do, cac bén tham gia can can nhac
uu tién ap dung cac bién phap dé ngan chan su bat dau st
dung cac san phdm thudc 1a mai, bao gém & cap dé cao
nhat la ban hanh quy dinh cam.

Theo quan diém clia B& Y t&, thudc 13 dién tu, thubc
la nung néng la cac san pham méi va khéng thudc pham
vi diéu chinh clia Luat Phong, chéng tac hai ctia thudéc |a.
Viéc stra d6i, b6 sung Luat Phong, chéng tac hai thudc 13 1a
rat can thiét dé quy dinh cdm céc sdn pham thudc 1a mai.
Trong khi d6, thuéc la mdéi la van dé dang rat“néng’, cac san
phdm cé kha nang gay nghién nhanh, dac biét la déi tugng
hoc sinh, sinh vién. Do d4, can phai khan truang cé bién
phap dé ngan chan kip thdi, tranh c6 thém nhiéu ngudi
trong tuong lai nghién nicotine va nguy hai dén stic khée.

BO Y té€ cho biét, tru6c mat B6 dang nghién ciu dé
xuat Chinh pha trinh Quéc hoi ban hanh Nghi quyét cam
san xudt, kinh doanh, nhap khau, quang cao thuéc I dién
tl, thudc 14 nung ndng va cac sdn pham thuéc méi khac
cb thé sé xuat hién trong tuong lai. V€ 1au dai, B6 sé trinh
Chinh pht, Quéc hoi xem xét stia d6i, b6 sung Luat Phong,
chdéng tac hai thuéc la dé bé sung quy dinh nay vao Luat,
nham bao dam tinh én dinh trong trién khai thuc hién.

PGS. TS. Luong Ngoc Khué ciing cho hay, song song
VvGi viéc xay dung chinh sach cdm, BO Y té cling can day
manh truyén théng vé tac hai ctia thuéc la mai O
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