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Tap chi GTUT lan toa manh nhimg gia tri
khoa hoc cong nghe nganh GTUT

425 HOANG THACH

Tap chi GTVT Iuon khang
dinh vi tri 1a moét an pham
khoa hgc uy tin, chét lugng
cua nganh GTVT, dudc cdc
nha khoa hoc, nha quan ly
va ban doc danh gia cao.
Nhing cong trinh dugc
dding tdi da lan téa cac

gia tri khoa hoc cong nghé
(KHCN) tu trong giai doan
nghién citu cho dén khi ap
dung thuc 1€ san xuat. Nhan
Ky niém 99 ndm ngay Bao
chi Cach mang Viét Nam
(21/6/1925 - 21/6/2024),
Tap chi GTVT tran trong gidi
thiéu nhiing cdm nght, y kién
cua cac nha khoa hoc, nha
quan Iy trong linh vuc GTVT
dé thay ducc nhUng dong
gop, su lan téa cua Tap chi
GTVT d4i véi linh vuc KHCN
cua nganh GTVT.

PGS. TS. Téng Tran Tung:
“Bé do” cho cac cong
trinh khoa hoc

PGS TS. Tong Trén Tung Phé T6 trudng
T6 C6'van cda Bé trudng B6 GTVT

L

DU THAO LUAT DUONG BO
i c6 GIMOI?

TU nhiing s6 ra dau tién vao nam 60 cla thé ky trudc, véi tén goi Tap
san Ky thuat Giao thong, sau déi tén a Tap chi Kinh té& - Ky thuat GTVT, cho
dén nay, Tap chi GTVT luén dugc coi la tai liéu quy déi véi déi ngl can bd
nghién clu, gidng day, ky su, cong nhan ky thuat... trong nganh GTVT va la
mat kénh théng tin ¢6 d6 tin cdy cao dé lanh dao cac cap trong Nganh “tiép
nhan dugc cac thong tin bé ich, kip thdi c6 nhing diéu chinh chinh sach,
giai phap quan ly nham khac phuc han ché, thic ddy Nganh phét trién” nhu
nguyén Bo trudng Bé GTVT Nguyén Van Thé da ting danh gia.

C6 thé khdng dinh rang, Tap chi GTVT da tré thanh nai lan tda gia tri KHCN
tirtrong giai doan nghién ctiu cho dén khi dugc trién khai ap dung thuc té san
xudt ctia Nganh & moi linh vuc.

C6 mot diéu kha déc biét ma it ngudi chd y dén la trudc khi Viét Nam chinh
thiic dugc UNESCO chap nhén la quéc gia thanh vién ctia mang ludi ISSN quéc
té vao ngay 11/3/2015 thi Tap chi Kinh té - Ky thuat GTVT (tién than cta Tap chi
GTVT) da dugc cdp ma s6 chuadn quéc té (ISSN - International Standard Serial
Number) ISSN 0866-7012 tir nam 1988.

Hién nay, Tap chi GTVT la mot trong nhiing tap chi khoa hoc Viét Nam
dugc cdp ma s6 chuan quéc té day du cho c& 2 &n pham, d6 1a ISSN 2354-0818
cho tap chiin va e-ISSN 2615-9791 cho tap chi dién td.

Ma s6 chuan quéc té€ ISSN chinh la“Gidy théng hanh” clia xuat ban phdm
trén mang théng tin toan cau. Do la yéu cau bat budc dé xudt ban pham cé
thé gia nhap hé théng dit liéu qudc té dinh ky. C6 nhu vay, cac xuat ban pham
trong nudc mdi ¢ thé quang b4, giao luu théng tin, gidi thiéu nhing thanh
tuu nghién ctu ra thé gidi.

Trén méi chang dudng lich st, méi linh vuc nghién clu, trién khai cong
nghé mdi, vat liéu méi, két cau mai, phuong thiic van tai méi... luén co su
déng hanh cda Tap chi GTVT vdi vai trd 1a ngudn luu tr(, 1a phuong tién phé
bién, la tai liéu tham khao, “bé d&” cho cac cong trinh khoa hoc dugc cong bo,
la ddu &n ghi cong, dong vién cac thé hé dé nhiing gia tri, thanh tuu KHCN
dugc lan tda trong toan Nganh.
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PGS. TS. Hoang Ha: _
Pua khoa hoc cong nghé vao thuc tién

KHCN dang phét trién vadi téc dé rat nhanh
trong hau hét cac linh vuc, dugc thé hién bang
nhing thanh qua but pha vé thanh tuu nhu:
Phuong tién giao thong siéu cao toc cung vdi
tinh nang an toan, cau c6 khau doé vugt nhip
ky luc, ham giao théng xuyén day dai duang,
tuyén dudng bé cao téc bang qua nhimng vung
dia hinh ma mdéi truéc day vai chuc nam lam
dudng di bo con khé khan...

DGi v6i nhitng ngudi lam cong tac KHCN
déu hiéu rat rd: Moi tién bé KHCN, du 1a mot
budc tién rat nhd déu phai trai qua nhiéu quy
trinh va muén van khé khan, théng qua kiém
nghiém thuc té, cong bo rong réi, tham khao
y kién cCa nhiéu nha khoa hoc cé trinh do
chuyén sau, chuyén gia kinh nghiém va cac co quan quan ly dé c6 thé ra soét,
b6 sung, chinh stra, hoan thién.

Nhiéu khi dé tai nghién ctu chi & trong goc d6 hoi dong dugc nghe,
nhung khi dugc dang tai trén tap chi khoa hoc, nhat 1a Tap chi GTVT - tap chi
c6 bé day truyén théng va uy tin cao thi nhiing céng nghé mdéi, céng trinh
khoa hoc méi dugc gidi khoa hoc, doanh nghiép, xa héi ti€p can mot cach dé
dang va gia tri thuc cia sdn phdm khoa hoc d6 mgi dugc khdng dinh va dinh
vi 1 rang han. C6 thé noi, Tap chi GTVT da dong goép va cong hién tham lang
cho su nghiép khoa hoc néi chung va linh vuc KHCN GTVT néi riéng.

Thoéng qua Tap chi, cac két qua nghién ctiu KHCN da dugc thong tin rong
rai, cing trao déi, danh gia, gép y, khéng it nhiing y ki€n phan bién, “mé xé” vaéi
muc tiéu lam ré cac van dé con tén tai, vuéng mac dé dat tdi su chinh xéc va
hiéu qua cao nhat. Nhu vay c6 thé thdy rang, bén canh cac phong thi nghiém,
cac hdi thao khoa hoc, vién nghién ctu, truong dai hoc..., Tap chi GTVT chinh la
cac”hdi thdo” mé, 1a budc khong thé thiéu gilip cho cacy tudng sang tao, tién
bo KHCN dugc danh gia chinh xac, khach quan, lam co s& cho viéc hoan thién,
dua vao ng dung va lan tda, nhan réng vao thuc t€, mang lai hiéu qua cao,
phuc vu dac luc cong tac quan ly, san xuat, bao vé moi trudng clia nganh GTVT.

Néu vat liéu thép dugc téi luyén trong |0 cao thi cac tap chi khoa hoc
chuyén nganh chinh Ia “I6 cao” clia cac cong trinh KHCN. Hang ndm, Tap chi
GTVT déu thudng xuyén dang tai, cong b6 khoang hon 350 bai bao, cong
trinh nghién clu trong cac linh vuc hoat dong ctia nganh GTVT.

Tap chi GTVT da khdng dinh vi tri [a mét an phdm khoa hoc uy tin, chat
lugng clia nganh GTVT, dugc cac nha khoa hoc, nha quan ly va ban doc danh
gia cao vé tinh nghiém tdc, han 1am, thé hién qua cac bai nghién ctu, phan
bién va cong bé cac cong trinh khoa hoc. Véi nhiing c6 gang, nd luc trong
hoat déng, bam sat ton chi muc dich, phan anh sau réng vé KHCN, Tap chi
GTVT khong chi trg thanh mét an pham KHCN uy tin hang dau ctia nganh
GTVT ma con c6 stic anh huéng, lan toa t6i nhiéu nganh, linh vuc khac. Diéu
nay dugc chiing minh bang viéc Tap chi tiép tuc dugc Héi déng Gido sunganh
GTVT phé duyét 1.0 diém cong trinh khoa hoc.

Riu 2% adnnan
PGS. TS. Hoang Ha
Nguyén Vu truéng

Vu Khoa hoc va Céng nghé
(B6 GTVT)

PGS. TS. Nguyén Thanh Son:
Can lién két xudt ban véi cac tap chi khoa hoc
c6 uy tin trong khu vuc va trén thé& gidi

Trai qua 65 nam xay dung va phat trién, Tap chi GTVT ludn giit viing ton
chi, muc dich va cac gia tri c6t 16i, gop phan lan toa gia tri KHCN nganh GTVT,
la cau nai gitra ly luan va thuc tién, san chaoi ctia nha khoa hoc, nha quan ly.

Tap chi la
dién dan hiu
ich va dia chi
tin cay cho cac
nha khoa hoc,
chuyén gia
trong  nudc,
quéc té trao
déi va cong
bé cac két qua
nghién cdu vé

PGS. Ts. ghién
Nguyén Thanh Son cac linh vuc

Phé Hiéu trudng KHCN, nhat 13
Truong Dai hoc trong linh vuc
Hang hai Viét Nam B

GTVT nhu: Xay
dung cau, dudng b, dudng sat, dudng
thay, bén cang, san bay, két cau, vat liéu,
nén méng cong trinh; t6 chic va quan
ly GTVT; diéu khién trong GTVT; bao
dam hang hai, duong thay; khai thac
van tai dudng sat, dudng bo, dusng
thay, dudng bién, hang khong; may xay
dung - xép da, ky thuat phuong tién van
tai 6 t6, dau mdy, toa xe, tau thay; bao
vé cong trinh GTVT...

Tap chi GTVT thudc danh muc tap
chi quéc gia uy tin dugc Hoi déng Gido
su Nha nudc tinh diém, dac biét dugc
Ho6i déng Gido su nganh GTVT tinh téi
da 1.0 diém tU nam 2020. Vi viéc xuat
ban dinh ky 1 thang/s6, trong d6 trung
binh c6 khoang 10 bai viét vé cac van
dé thai sy cia nganh GTVT (chiém ty lé
20%) va 30 - 40 bai bao khoa hoc (chiém
ty lé 80%), Tap chi da truyén tai nhiéu
bai bao chat lugng, chuyén sau, chuyén
nganh, gop suic dua tiéng ndi thuc té da
chiéu vé cac van dé ctia nganh GTVT.

DPé nang cao chat lugng, trén tap chi
dién ti can xay dung, bé sung thém céc
trang dién t& quan ly dang bai bao khoa
hoc va quy trinh phan bién, chap thuan
dang bai cta tap chi. Déng thdai, Tap chi
nghién ctiu xdy dung xuat ban s6 dac
san bang tiéng Anh, tir d6 tién téi lién két
xudt ban vai cac tap chikhoa hoc c6 uy tin
trong khu vuc va trén thé gidi, nham tiing
budc nang cao chat lugng Tap chi GTVT.

Ngoai ra, Tap chinghién ctiu luachon
cac bai béo xudt sic dé dang Chuyén san
riéng vao dip dac biét/ky niém trong
nam. Diéu nay sé tao dong luc cho céc
tac giad dau tu nang cao chat lugng bai
viét dang trén tap chi, gép phan nang
diém uy tin khoa hoc ctia Tap chi d6i vi
ban doc trong va ngoai nudc, dac biét la
cac chuyén gia, nha khoa hoc 4
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Thir trudng Bé GTVT Nguyén Danh Huy phét biéu chi dao tai Héi nghi trién khai
nhiém vu ndm 2024 cda Tap chi GTVT danh gia Tap chi @3 phat huy t6t loi thé,
canh tranh manh mé trong méi truéng truyén théng ngay cang khac nghiét

25 VO THANH VU

Nguy tur khi buéc vao 1hap
ky dét pha phut trién cua
ngdanh GTVT dén nay, Tap
chi GTVT da dinh hinh va

hién thuc héa quyet tam
thanh hanh dong ddi méi
manh mé, goép stic vao su

"but t6¢" cua todn Ngénh.

KIEN TAO NEN TANG

La co quan bdo chi ra doi sém
nhat ctia B6 GTVT, Tap chi GTVT xuat
ban s6 dau tién vao thang 1/1960.
Trong 64 nam truéng thanh va phat
trién, Tap chi GTVT dugc Pang, Nha
nudc, B6 GTVT tang thudng nhiéu
danh hiéu cao quy, trong dé c6 1
Huan chuong Lao déng hang Ba, 1
Huan chuong Lao dong hang Nhi va

6

dugc Hoi dong Gido su Nha nudc cho
diém khoa hoc t6i da (1.0 diém).

Trong nhip dét pha phat trién
cGa nganh GTVT thdi gian gan day,
Tap chi GTVT vach ré ké hoach ting
tuan, tiing thang dé lién tuc bam sat
cac dinh hudéng cta Nganh. Vi viéc
tang hon gap do6i doi ngl phong
vién, Tap chi GTVT ngay cang di sau
vao tling van dé ngdc ngach, bam sat
tUng hoi thd clia nganh GTVT.

Trén &n phdm tap chi dién t,
mdi tuan, méi thang déu cé nhiing
tuyén bai thdi sy chuyén nganh,
chuyén sau. Trén an phdm tap chi
in hang thang, méi s6 tap trung lam
sang ré mot tieu diém cha dé “néng”
clia nganh GTVT, gbm moét tap hop
cac bai viét phan tich chuyén sau
dugc thuc hién céng phu, dudi goc
nhin da chiéu, lam tan cung van dé.
Nhimng tuyén bai nay duoc trién khai
duéi géc nhin khoa hoc nhung van
dam bao tinh thoi sy da khai quat,
néu bat nhiing van dé tén tai, vudng

mac ctia Nganh, déng thai tré thanh
dién dan quy tu tri tué khoa hoc giai
quyét nhiing van dé kho ctia Nganh
va dat nudc. Dién hinh nhu cac
tuyén bai: Nha thdu cao téc cam két
bdo hanh 10 ndm hay chiéu trd “lam
mau”?; “D3& khdc, dé cuoi” voi hoc Idi
xe theo DAT; Co sé dao tao Idi xe “ding
ngéi khéng yén” vi cabin tdp ldi; “Ddnh
thac” cédng bién Viét Nam; Nhiéu bdt
cdp trong qudn ly dudng ngang qua
duong sdt; Sdp ¢6 “thudc tri” xe hop
déng trd hinh tuyén c6 dinh; Bdt cap
hoat déng du thuyén & Viét Nam; Bat
cdp don gid, dinh murc trong xdy dung
céng trinh giao théng...

Cac tuyén bai dai ky nay da giup
Tap chi GTVT m6i nam déu tich Idy vao
b6 suu tap s6 lugng I6n giai thudng
bédo chi vé ATGT va nganh GTVT. Chi
xét riéng trong nam qua, Tap chi GTVT
da doat 6 giai thudng Bao chi viét vé
ATGT nam 2023 do Uy ban ATGT Quéc
gia phat dong, 1 giai thudng Bao chi
viét vé nganh GTVT lan th( IV.

HOI TU TRi TUE KHOA HOC,
LAN TOA THUONG HIEU

Vui mling trudc nhing két qua,
dau an ma Tap chi GTVT dat dugc
nhirng nam qua, dén tham va chuc
mung Tap chi GTVT nhan ky niém
98 nam ngay Bdo chi Cach mang
Viét Nam (21/6/2023), Thu trudng
B6 GTVT Nguyén Xuan Sang cho
rang day that sy la diéu ma lanh dao
BO GTVT mong mudn, ky vong. “Toi
khang dinh rang, Ban Can su Dang,
lanh dao B6 GTVT danh rat nhiéu su
quan tam daéi véi Tap chi GTVT. Phéng
vién cla Tap chi GTVT da day cong, di
sau phan tich, néi 1én nhiing van dé
tén tai, vuéng mac ctia nganh GTVT,
tlr do gop suic hiéu qua cho qua trinh
thao g& nhiing kho khan, gidi quyét
nhing thach thic dé nganh GTVT
hoan thanh nhiém vu’, Tha trudng
Nguyén Xuan Sang chia sé.
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Thi trudéng B6 GTVT Nguyén Xuén Sang chdc mimg Tap chi GTVT nhan ky niém
98 ndm Bdo chi Cich mang Viét Nam (21/6/2023) vui mimg trudc nhing két qua,
d3u 8n ma Tap chi GTVT dat duoc trong nhiing ndm qua

-

la minh chiing s6ng déng nhat.

San choi két néi ngudi lao déng nganh GTVT

Du luén phai“géng” minh vugt kho song Tap chi GTVT van dugc lanh
dao B6 GTVT danh gia rat cao trong viéc tich cuc tham gia cac hoat dong
xa héi, nhat 1a lan téa, gép suc cho su I6n manh phong trao thé thao
nganh GTVT, ma hai mua Giai bong da Cup Tap chi GTVT nam 2022, 2023

Nam 2022, Gidi bong da Cup Tap chi GTVT lan dau tién dugc té chiic
quy tu 9 do6i béng manh dén ti cac co quan, don vi, doanh nghiép trong
linh vuc GTVT. Véi viéc t6 chiic bai ban, chuyén nghiép, tao san choi gén
két, tang cudng rén luyén stc khoe cho ngudi lao déng nganh GTVT, gidi
nhanh chéng nhan dugc su ¢d v, khich 1é rat 16n.

Nam ti€p theo, quy mé gidi ddu dugc nang Ién tur 9 [én 16 doi bong,
tao su lan tda manh mé trong toan Nganh. Ong Pham Hoai Phuang, Cha
tich Cong doan GTVT Viét Nam khdng dinh: “Hai gidi bong da nay da thé
hién ré nd luc rat dang khich 1é ctia Tap chi GTVT trong viéc xay dung cac
phong trao cham lo cho ddi s6ng ngudi lao déng nganh GTVT”.

Con theo Thua truang B6 GTVT
Nguyén Danh Huy, hoa chung vao
nhiing thanh tich dét pha an tugng
clia toan nganh GTVT trong nhiing
nam gan day, Tap chi GTVT da phat
huy t6t lgi thé, canh tranh manh mé
trong moi trudng truyén théng ngay
cang khac nghiét. Minh chiing cu thé
la Tap chi GTVT dat diém khoa hoc t8i
da (1.0) ma rat it tap chi cla céac bg,
nganh dat dugc. “Manh la phai manh
tU tung phoéng vién, bién tap vién.
Phai nang cao trinh do, nang luc cla
tiing ca nhan, tap thé... Toéi hoan toan
tin tudng Tap chi GTVT sé phat trién

hon nia’, Tha truéng Nguyén Danh
Huy bay to.

Xét vé suic lan toa cua Tap chi
GTVT thi Cudc thi viét “Ung dung
khoa hoc céng nghé, y tudng trong
cong tac bao dam trat tu ATGT” do
Tap chi GTVT phat dong dugc lanh
dao B6 GTVT danh gia rat cao va coi
la mot trong nhiting “diém sang”.

Trong 3 ndm phat dong (2020
- 2022), cudc thi viét da ti€p nhan
dugc hang tram tac phdm chat lugng
cao cla cac tac gia trong va ngoai
nudc. Trong d6, rat nhiéu tac pham
phat hién va hién ké céc y tudng,

sang kién, Ung dung céac thanh tuu
khoa hoc cdng nghé, gidi phap hdu
hiéu trong céng tac bao dam trat tu
ATGT, g6p phan ddy Iui TNGT va un
tac giao thong.

Nhiéu baiviét disdu phantich va
dé ra gidi phap mang tinh ting dung
cao, c6 thé ap dung ngay vao thuc
tién &Viét Nam, nhu:"ATGT trong quy
hoach va thiét ké TOD: Giai phdp cho
phdt trién d@é thi” (Trudng Dai hoc
GTVT); “Pé xudt ung dung hoc mdy
du bdo TNGT tai Viét Nam” (TruGng
Pai hoc Cong nghé Nagaoka, Nhat
Ban); “Phan tich SWOT vé chuyén déi
s6 nhdam ndng cao ATGT hang hdai
Viét Nam” (Trudng Dai hoc Hang hai
Viét Nam)...

Phat biéu tai Hoi nghi H6i déng
bién tap Tap chi GTVT nam 2023,
GS. TSKH. La Ngoc Khué, nguyén
Tha trudng Bé GTVT da nhan manh,
Tap chi GTVT la tiéng ndi “tram”
nhung “chac” va “sac”; la tiéng noi
quan trong va cé stiic manh. Con
theo GS. TS. Pham Huy Khang, Chu
tich H6i déng Gido su nganh GTVT,
Tap chi GTVT cé nén tang viing
chdc, co ban dat dugc tat ca cac
tiéu chi danh gia ctia Hoi déng Gido
su Nha nudc. Cac linh vuc chuyén
sau clia nganh GTVT déu dugc dé
cap trong Tap chi GTVT.

N6i vé dudng dai phia trudc,
PGS. TS. T6ng Tran Tung, Phé T6
truéng T6 C6 van Bo truéng B GTVT
nhin nhan, van dé dau tu cong hién
chua dugc quan tam dung mduc,
trong khi chu truong vé khoa hoc ky
thuat lai rat dugc uu &i. Do d6, déi
vGi cac van dé “nong” clia Nganh,
Tap chi GTVT cén t8 chuic cac dién
dan, hoi nghi, hoi thao, toa dam dé
lam sang té van dé; phan ddu tro
thanh nguén tu liéu quan trong, la
cd s& dé xay dung chinh séch, tiéu
chudn ky thuat sé thuc ddy phat
trién nganh GTVT phat trién.

Con theo TS. Khuat Viét Hung,
Vién trudng Vién Chién lugc va Phat
trién GTVT, Tap chi GTVT la “mat
tién” khoa hoc cong nghé clia nganh
GTVT. Vi vay, Tap chi GTVT can phan
dau dé thanh dién dan sinh hoat vé
hoc thuat khoa hoc cong nghé ngang
tam khu vuc, la tai liéu quy, dong gop
vao su phat trién ctia nganh GTVT O

7
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Chuyén nghe trén dwrong tac nghiép

Nghé béo la nghe vat vé, nhung lam béo nganh GTVT ccmg gian kho hon. Vi dé cb
nhiing tdc pham bdo chi du la chuyen sdu, dai ky hay chi Id mét ban tin ngan PV
Tap chi GTVT luén phal IGn 16n dén nhiing coéng trinh, hién trudng thudng la xa xo6i bdi
stc hdp dan va nguén cam hUng nghe "Pi tru6c mé dudng". Bén canh dé, ciing cé
khdng it cau chuyén thi vi dé khéc, dé cudi ndng budc hanh trinh tac nghiép.

Nha bao Minh Thanh: i
Chuyén “gdanh ca thé gigi”
8 hdi ddng Ha Mai

Nhén vién tram dén Ha Mai ganh d3u
trén quang dudng gan 1 km,
déc hon 30 dé, qua 345 bic thang

Hom do, dat chan lén dao Ha Mai
(xa dao Ngoc Viing, huyén Van Don, tinh
Quéng Ninh) trgi da t6i han. Trén dao
khong dién ludi, khong dan. Tu chan nui,
sat mat bién, chiing téi cing mét s6 can
b6 Xi nghiép Bao dam An toan hang hai
Doéng Bac Bo cudec b 1én tram dén.

Quang dudng dai gan 1 km véi do
déc hon 30 do, xuyén qua canh riing
nguyén sinh l1a 345 bac thang. Nhu yéu
pham tiép té déu phai tap két & chan
nui, sau d6 chia nho roi mai duge mang
vac, ganh géng lén tram. Tat ca déu
cdng bang stic ngudi...

Canh mép nudc chung chuc mét,
chung t6i thay c6 mét nha kho, ngi anh
em tap két nhu yéu phdm va dic biét la
nhiing can, thung dau diesel dé chay
mdy phat dién trén tram, phuc vu quan
ly, van hanh dén va dai séng anh em. §
do ¢6 su hién dién cila mot dé vat rat
dac biét - chiéc don ganh. Dé dua luong
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thuc, thuc phdm, dau diesel tir chan ndi, vugt qua 345 bac thang, déc, chiéc
don ganh la vat bat ly than ctia anh em tram dén Ha Mai.

Nhiing can dau 20 lit dugc anh em can chinh lam sao chi sang chiét
vao do chiing 10 lit méi bén, sau dé mdi ganh 1én tram. Luong thuc, thuc
pham cling thé&, 10 kg nhu la mét cai méc dinh s8n, cho vira stic ngudi, vira
quang dudng dai va déc.

Tr&i chuyén vé dém, con dudng nhd vai hang tram bac thang dan
sau hun hut, xuyén qua khu riing tinh ldng, chi con nghe tiéng budc
chan, con trung. Dat chan Ién dao rét la thé ma doc dudng téi va may
anh em Xi nghiép ch6c chéc lai phai dung lai nghi, chan méi nhii, dau
g6i nhu muoén khuyu xuéng. Mé hoi bat dau toat ra, nhiing I8p do khoac
lan lugt phai coi bo.

Clng may, trén ngudi ching t6i khi d6 chi cé chiéc ba 16 nho, vai tap
tai liéu. Con véi anh em tram hai dang Ha Mai, hang ngay ho phai vac hoac
génh ca chuc kg dau, luang thuc, thuc phdm vugot qua 345 bac thang déc...

“Déu phai dung stic ngudi nha bao a’ anh Nguyén Héng Tuyén, Tram
trudng Tram den Ha Mai ndi va doc hai cau tha anh em tram den vi von:
“Yén Tur ¢ cdi cdp treo/Ha Mai c6 cdi cdp tréo... bang chan”.

Nha béo Véan Quyét: o
Tac nghiép xong, thé nhé may éanh trong rong

La PV thuong trd dugc phan cong theo déi vé linh vuc tin tic thoi su
nganh GTVT khu vuc phia Nam nén vao cac dip cao diém 18, tét cling la
nhimng ngay tin, bai thai su doi hoi PV phai cap nhat lién tuc & cac diém
“néng” giao thong.

Da gan 10 nam nhung t6i van khéng thé nao quén dugc ky niém dip
nghi I& 2/9 nam 2016 khi téi mai chap chimng vao nghé dugc giao nhiém vu
cap nhat tinh hinh giao théng di lai ctia ngudi dan khu vuc TP. H6 Chi Minh.
Ngay tU sang sém, t6i da xach ba 16 chay xe mdy dén bén xe, san bay, ga
tau... véi mong muén sé ghi nhan dugc nhiing hinh anh, théng tin méi nhat
vé tinh hinh giao thong va ngudi dan vé qué, di chai l&.

Vi tinh than hao hic 1én cao, chdng may chdc téi da ghi nhan kha day
dd théng tin, s6 liéu ciing nhu chup hang tram buc anh. Moi thi déu dién
ra rat thuan lgi cho dén khi toi chay xe tdp vao quan ca phé 18y thé nhG ra dé
Iua chon hinh anh viét bai thi bat nga trén man hinh tréng réng, khong cé
bat ky mét thong tin, dir liéu nao. Kiém tra thi may bao thé nhé bi 16i vi-rat
nén khong thé doc dugc cac hinh anh vita mdi chup.

Cung thai diém do, Trudng van phong dai dién goi dién thuc giuc gui
théng tin, hinh anh dé cap nhat [én hé théng tap chi dién td. Toi nhu ding
hinh bai chua biét xr ly thé nao, trong dau dat gia dinh néu gid chay di
chup lai thi sé khong kip vi mat nhiéu thoi gian va khéng con tinh thai su.
Pang loay xoay nhin trén may tinh thi téi chgt nhd ra la khi tdc nghiép minh
c6 chup “so cua” bang dién thoai nén voi va mé dién thoai ra chon nhimng



L A N e SRR MONS So 6/202.[16[?23 S“ KIE"

PV Vin Quyét trén céng trudng du dn sdn bay Long Thanh

tdm hinh sang nét, bao quat day d théng tin vé tinh hinh giao thong gui
|én hé théng CMS (mac du khéng dep bang chup may anh).

D06 la su c6“dd khdc, d& cudi” ma t6i nghi khong chi xay ra vdi riéng toi
ma nhiéu PV khéc cling da tung trai qua. Rat kinh nghiém nhiing lan tac
nghiép Vé sau, toi ludn ki€ém tra may mac, thé nhé that ky trudce khi di lam,
chup xong la copy ngay vao may tinh dé€ phong trudng hgp xau nhat cé thé
xay ra hodc luén phai dung dién thoai chup hinh, quay video dé du phong.

Nha béo Vén Hué:
Cat dudi “chim lon” cling CSGT mat phuc xe qua tdi

Dau nam 2024, téi c6 dip theo chan t6 cdng tac gébm hon 10 can bo,
chién si thudc Doi CSGT Budng b s6 1, Phong CSGT Cong an tinh Yén Bai
thuc hién kiém tra x ly xe ch& qua tai trong trén tuyén QL70 qua dia ban
thi trdn Yén Binh (tinh Yén Bai).

Sau khi ban bac va di dén théng nhét, t6 cong tac quyét dinh thuc
hién phuong an cdm chét két hop hda trang tuan tra trén QL70 dé phat
hién va x{r ly xe qua tai. Diéu ky la, chi mdy chuc phut trudc, cac xe tai
hang nang, xe “h8 v6” con chay ram rap trén tuyén dudng nhung khi thay
bong dang CSGT thi tuyén dudng bdng vang vé la thudng. Cung luc do,
mot s6 déi tugng gia lam xe dm ti€p can td cdng tac, tham chi con bi mat
theo déi nhat c nhat dong cua luc lugng thi hanh céng vu.

Nhan thay diéu bat thudng, Thugng td Nguyén Quang Hung, Phé
Trudng phong CSGT Céng an tinh Yén Bai lap tuc chi dao t6 cong tac ap
dung cac bién phap nghiép vy, di xe b6 cau doc céc tuyén QL70, vao cac
dudng nhanh dé nam tinh hinh thi xuat hién mot s6 xe “hé v’ xe dau kéo
cha vat liéu xay dung cé “ngon’, tham chi c6 nhiing lai xe ¢6 tinh bat nap
ca-po gia va la xe hdng.

Luc nay, luc lugng CSGT lan lugt yéu cau cac tai xé xe tai ra vi tri chét kiém
tra dé ti€n hanh can kiém tra, xG ly hanh vi vi pham ch& qua tai trong quy dinh.

p— =

PV Tap chi GTVT luu lai khodnh khic
Vi 2 cdn bé, chién siDéi CSGT Puong bé s6'1
(tinh Yén Bai)

Theo Thugng td Nguyén Quang
Hung, d8i véi viéc xU ly xe tai “hé vo’, xe
dau kéo cha vat lieu xay dung, chi can
biét t6 cong tac lam & vi tri ndo, cac tai
x€é sé bao nhau, xe nao dang chay trén
tuyén sé “trén” & ven dudng, xe thi dé
ngay trong diém I8y hang, r6i cho ngudi
lam “chim Ign” bam theo t6 cong tac.

Dé& cong tac kiém tra xt ly mang lai
hiéu qua, luc lugng CSGT Cong an tinh
Yén Bai da phai ap dung cac bién phap
nghiép vu, danh lac hudng, cit dudi
“chim lgn’, tién hanh xa ly d6i véi cac
trudng hop xe tai “hé vé', xe tai dau kéo
chd qua tai luu thong trén dia ban O
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LAM Gi DE KHONG DUT GAY TUYEN VAN TAI DUGNG SAT BAC - NAM?

Tuyen dudng sat Ha Noi - TP. Hé Chi Minh I1a "mach mau" van tdai hanh khach, hang héa trén truc
Bdc - Nam. Tu nam 2016 den nay, tuyén van tai quan trong nay dudc Nha nuéc quan tam dau iu
cai tao két cau ha fcmg nhdm nang cao hiéu qud khai ihac van tdi. Tuy vay, hién 1uyen dudng sat
nay van chuc ché nguy co cao dut gay ha fcmg do nhiéu nguyen nhén chu quan véa khéach quan,
gdy gian doan van tdi nghiém trong, doi hdi can cé gidi phap cdp bach va lau dai.

Con nhieu ham yéu, vi tri nguy higm

trén dudng sat Bac - Nam

Giai doan 2016 - 2024, két
cdu ha 1c|ng tuyén dudng
sdt Ha Nai - TP. H6 Chi
Minh dudc cdi thién chai
Iuong ro rét nho goi dau tu
ngun séch 7.000 ty déng
va dang tiép tuc dugc
nung cap véi gm 3.000
fy dong Tuy vay, trén
iuyen van con hang loat
ham yéu, nhleu vi tri cong
cua nguy hiém, he théng
thong tin tin hiéu lac hau.

LAN PAU NANG CAP, CAI TAO
DOCTUYEN

Tuyén dudng sat Ha Noéi - TP. HO
Chi Minh (tuyén dudng sat Bac - Nam)
c6 chiéu dai 1.726 km, khé 1.000 mm,
chay qua 21 tinh, thanh phé, dugc
hoan thanh xay dung va dua vao khai
thac van tai dén nay da gan 90 nam,
vGi nhiéu doan chay qua déo déc,
Nnui cao hiém tré. Theo Téng cong ty
Pudng sat Viét Nam, trong thai gian
dai, tuyén chu yéu chi dugc duy tu,
bao dudng dé duy tri trang thai ky
thuadt nén han ché kha nang khai
thac. Phai dén giai doan 2016 - 2020,
Nha nudc méi danh géi ngan sach
7.000 ty déng dé nang cap, cai tao két
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Khéc phuc su cé'sut I6 hdm Chi Thanh

cdu ha tang (dudng, cau yéu, ga) cac
vi tri xuéng cdp theo doc tuyén.
Theo Ban QLDA Budng sat (Bo
GTVT), g6i dau tu nay gidp nang cap,
céi tao téng cong 264 km dudng, 137
cau trén toan tuyén (bao gém gia c6
tru cau dé chéng phuong tién thay
va x0), cai tao ban kinh cong tai hon

chuc vi tri; m& méi gan chuc ga va
dat thém, n6i dai dudng ray trong ga
(d€ tdng nang luc don tau); xay dung
cac doan dudng gom, hang rao ngan
cach duong sat voi dudng bd; nang
cap hé théng théng tin tin hiéu doan
Ha Néi - Vinh.

“Goi dau tu 7.000 ty dong da



mang lai két qua gidp tang nang luc
théng qua déi véi doan Ha Noi - Vinh
tUr 20 doi tau/ngay dém lén 23 doi tau/
ngay dém; doan Vinh - Nha Trang 18
doi tau/ngay dém (vi han ché diém
nghén deo Khe Nét, déo Hai Van..);
doan Nha Trang - Sai Gon 19 d6i tau/
ngay dém (vi han ché diém nghén
khu gian Long Khanh - Dau Giay...).
Cac cau trén tuyén da dong nhat tai
truc 4,2 tdn/m, téc d6 chay tau dugc
cai thién. Mot sé diém nghén ha tang
khac nhu ga, ke ga, kho ga, bai hang...
cling dugc cai thién, thao gé. Ha tang
thay déi gitp mang lai nang luc khai
thac van tai dudng sat tuyén Bac -
Nam thay d&i hiéu qua hon, nhat la tu
nam 2023’ theo Ban QLDA Budng sat.

Ong Nguyén Khanh Tung, Phé
Giam déc Ban QLDA DBudng sat cho
biét, tiép theo goi 7.000 ty dong,
tuyén dudng sat Bac - Nam dang dugc
dau tu 3.000 ty dong vén ngan sach
dé nang cap, cai tao thém téng cong
hon 168 km dudng, xéa hon chuc
diém tau phai chay cham, cai tao 29
cau yéu va nang cap mot sé ga... Cac
du &n thudc goi dau tu nay sé ca ban
hoan thanh trong nam 2025.

12 HAM YEU, NHIEU VI TRi
NGUY HIEM, HE THONG THONG
TIN TN HIEU LAC HAU

Theo tim hiéu cta PV Tap chi
GTVT, Téng cbng ty Dudng sat Viét
Nam (VNR), Cuc Budng sat Viét Nam
va Ban QLDA Budng sat dang tiép tuc
ra soat ha tang toan tuyén Bac - Nam.
Budc dau cho thay, trén tuyén van
con nhiéu ham yéu, vi tri dudng c6 do
déc I6n, ban kinh cong nho; khu vuc
dé xay ra da rgi, lan, ngap Ung hoac
su ¢6 gy gian doan ha tang khi xay
ra thién tai, mua lQ...

V& ham, theo VNR, trén tuyén
c6 27 ham thuéc dia phan tu tinh
Quang Binh dén Khanh Hoa. Cac
ham nay dugc xay dung va dua vao
khai thac cach day gan 100 nam (xay
dung trong khoang thai gian tif nam
1926 dén nam 1936), dugc thiét ké,
thi cdng theo céc tiéu chuan va cong
nghé don gidn cla giai doan do.
Trong khang chién chéng Phap va
chéng My, tuyén dudng sat Bac - Nam
ndi chung va cac cong trinh ham trén
tuyén ndi riéng bi bom dan tan ph3,

s 5552024 7.2 1IEU DIEM GIAQ THONG
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.

Trong goi dau tu 7.000 ty dong, c6 9 ham yéu doan Vinh - Nha Trang
dugc dau tu nang cap, cai tao (7 ham lam mdi toan bo vé ham, 2 ham cai
tao mot phan vo ham); dang cai tao déo Khe Nét (Quang Binh, vén ODA
Han Qudc, ca ban hoan thanh nam 2025) va sé cai tao doan Hoa Duyét -
Thanh Luyén, hoan thanh nam 2028.

c6 thoi ky khéng hoat déng duogc.
Trai qua nhiéu bién doéng lich st, ho
so quan ly that lac nhiéu, kinh phi cap
cho cong tac duy tu bao duéng céng
trinh chua déap tng du nhu cau khién
cho cac ham bi xuéng cap, nhiéu ham
bi hong nang.

“Tinh trang chunglavd ham bang
bé tong hoac da hoc xay bi phong
hoa, nit vd, tham nudc, tiém an nguy
co mat an toan khai thac chay tau.
Phan 16n cac ham hién nay c6 khé
tinh khéng vi pham khé gigi han dan
t&i viéc tau qua ham phai han ché téc
dé.Trong s6 27 ham trén tuyén, c6 11
ham dugc lam méi toan bd vo ham, 4
ham dugc lam méi mot doan vo ham
va 12 hdm (s6 4, 5, 11, 12, 14, 15, 20,
21, 24, 25, 26 va 27) chua tung dugc
stia chira, gia c6. Trong d6, 12 ham
déu bi xuéng cap, c6 nguy co cao
mat an toan”, 6ng Tran Anh Tuan, Phé
Téng Giam déc VNR thong tin.

Tu thuc té€ quan ly tuyén, 6ng Tran
Ngoc Son, Gidm d6c Cong ty CP Dudng
sat Quang Binh cho biétthém, trén doan
U Km405+000 - Km579+500, bén canh
cac ham xudng cap nang, gan 2/3 doan
tuyén trén di qua vung riing nui, déo
déc 6 binh dién phtc tap, nhiéu dudng
cong bén kinh nho trai chiéu; nhiéu vi tri

¢6 nguy co cao bi sut trugt, d4 lan. “Cac
vi tri nhu Km460+000 - Km460+380,
Km465+570 - Km466+900, Km455+400
- Km458+400 la cac vi tri nhiéu tang da
nam chénh vénh trén mai ta-luy cao va
déc, c6 nguy ca cao d4 lan, roi. Cac nam
trugc day da xay ra moét s6 su ¢ da roi
vao dudng sat lam gian doan van tai’,
6ng Son dan ching.

Con 6ng Lé Trong Tung, Giam
déc Chi nhanh Khai thac dudng sat
Thiia Thién - Hué cho biét, khu vuc
déo Hai Van la noi tiém an nguy co
mat an toan, nhat [ mua mua bao.
Gan nhat la vao thang 10 va thang
11/2023 da xay ra sut trugt, bun dat
tran qua tudng chan (diém sat 1&
tai Km766+810), hay ga Van Xa tai
Km678+140 trong cac nam gan day
thudng xuyén bi ngap lut, méi khi c6
mua Ién trong khu vuc phai dinh chi
chay tau.

V& hé théng thong tin lién lac,
6ng Nguyén Khanh Tung cho biét hé
théng thong tin tin hiéu dudng sat
doan Vinh - Nha Trang hién van cha yéu
theo phuong thuc thd cong: Tin hiéu
den mau, thé duong, dién thoai ban
dé thong tin lién lac... khién han ché
nang luc luu thong tau trén toan tuyén
duong sat Bac-Nam Q
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LAM Gi DE KHONG DUT GAY TUYEN VAN TAI DUGNG SAT BAC - NAM?

Tuyen dudng sat Ha Noi - TP. Hé Chi Minh I1a "mach mau" van tdai hanh khach, hang héa trén truc
Bdc - Nam. Tu nam 2016 den nay, tuyén van tai quan trong nay dudgc Nha nuéc quan tam dau tu
cai tao két cau ha fcmg nhdm nang cao hiéu qud khai ihac van tdi. Tuy vay, hién 1uyen dudng sat
nay van chuc ché nguy co cao dut gay ha tcmg do nhiéu nguyen nhén chu quan véa khéach quan,
gdy gian doan van tdi nghiém trong, doi hdi can cé gidi phap cdp bach va lau dai.

Lién tiép dit gay ha tang,

jdn doan van tai tiromy sat
g | | | | g

45 MINH TUNG - HUY LOC

Trong thang 4 va 1hé|ng
5/2024, tuyén du'dng sat
B&c - Nam lién tiép xay ra
su c6 sut 16 dat da tai ham
yeu khi dang sta chia, gia
cé vo ham gay dat gay ha
tcmg, van tai iuyen tong
cong 19 ngay Bén canh
dé, nhiing nédm gcln day
cung ghl nh@n hang loat
vu dut gay tuyén qua khu
vuc mién Trung do mua la.

_THIET HAI HANG TY DONG
MOI NAM

Khodng 12h50 ngay 12/4/2024,
ham Bai Gi6 tai Km1231+100 (khu
vuc Beo (3, tinh Khanh Hoa) trong
lic dang dugc thi cong gia c6 vé ham
da xay ra sut 1& dat da trong long ham
vGi khéi lugng khoang 150 m3. Sédng
va chiéu hom sau, tai vi tri nay tiép
tuc xay ra sut 1& thém lam tac nghén
tuyén dudng sat Bac - Nam qua khu
vuc trén gan 10 ngay.

Tiép d6, khoang 9h50 ngay 21/5
cling xay ra sy ¢6 tuong tu tai ham
Chi Thanh (Km1168+700, tinh Phu
Yén) budc nganh DPudng sat phai
phong tdéa doan dudng sat gita hai
ga La Hai (huyén Dong Xuan, tinh Phu
Yén) va ChiThanh (huyén Tuy An, tinh
Phu Yén) trong 10 ngay.

12

Theo 6ng Lé Quang Vinh, Gidm
d6c Chi nhanh Khai thac dudng sat
Phu Khanh, nguyén nhan sut I& ham
dudng sat Bai Gio va ChiThanh déu do
ham da khai thac lau nam, bi xuéng
cap nghiém trong, cong véi tang dia
chat trong khu vuc trén bi phong hoa
lau ngay, thudng xuyén cé mua nén
dat, da trén ham nhao... gay sut 1&
trong qua trinh stra chfa, cai tao ham.

Hai su ¢6 sut 16 ham trén khién
cho van tai dudng sat trén tuyén Bac
- Nam bj dut gay, gay thiét hai khong
chi cho dudng sat ma con anh huéng
dén viéc di lai ctia hanh khach, van
chuyén hang hoa. Cong ty CP Van
tai Buong sat Ha No6i dan ching,

Nganh Budng s&t thiét hai I6n khi x3y ra dut gdy van t3i

trong 9 ngay xay ra sy c6 va chd khac
phuc théng tau qua ham Bai Gié,
s6 chuyén tau khach phai chuyén
tai hanh khéch la 120 doan, s6 luot
khach phai chuyén tai bang dudng
b (tir ga Tuy Hoa, tinh Pha Yén va ga
Gia, tinh Khanh Hoa) la 25.300 luot,
véi 11.000 vé tau tra lai. Con vdéi tau
hang, c6 55 doan tau phai bai bo,
nguing chay; chuyén tai 6 doan tau
hang gi(ta ga Hoa Pa (tinh Phu Yén)
va ga Ninh Hoa (tinh Khanh Hoa).
Theo Téng cong ty Buding sat Viét
Nam (VNR), su ¢6 sut I1& ham Bai Gié
gdy thiét hai cho nganh Pudng sét
hon 50 ty dong, trong d6 chi phitham
gia khac phuc su c6 hon 3 ty dong; chi
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phi thiét hai truc ti€p do su c6 1a 18,7
ty déng, giam doanh thu 28 ty dong.
D6i vai su c6 ham ChiThanh hién
chua c6 théng ké day da vé thiét hai,
nhung chi riéng viéc phai dung 6 t6
trung chuyén hon 30 nghin khach di
tau, hay nhiéu chuyén tau khach, tau
chd hang doc tuyén dudng sat Bac
- Nam hodc mét s6 doan tau hang
phai ndm chd tai cac ga doc tuyén...
cho thdy muc d6 anh hudng nghiém
trong cla su cd. Tu géc dd hanh
khéch va chd hang, nhimng su ¢é cda
tuyén dudng sat Bac - Nam con gay ra
tam ly lo ngai vé rui ro, su an toan, uy
tin véi d6i tac, anh hudng dén di lai,
sinh hoat, cong tac clia hanh khach.

TIEM AN NHIEU SU cO DO
THIEN TAI

Theo VNR va cac don vi dudng sat
truc ti€p quan ly bao tri tuyén, trén
tuyén dudng sat Bac - Nam qua khu
vyc mién Trung c6 nhiéu vi tri nguy
€0 cao bi anh hudng truc tiép ti cac
dot mua I6n kéo dai, nhat la sat |16
nén dudng, ngap lut gay thiét hai lon
vé tai san két cdu ha tang va van tai
dudng sat. Chi trong nam 2023, trén
tuyén xay ra mot s6 vu nghiém trong
khién duong sat phai phong toa khu
gian dé t& chuic stia chia, khac phuc
ha tang, budc phai diéu chinh biéu d6
chay tau va gay gian doan van tai.

Cu thé, ngay 4/10/2023, do mua
I6n kéo dai tir ngay 26/9/2023 khién
nudc song Lam dang cao, dong chay
I6n lam d8 sap hang coc van thép phia
trudc, x4i tréi ti nén phia thuong luu
va ha luu cau Yén Xuan taiKm311+111
tuyén dudng sat Bac - Nam... dan dén
nén dudng phia trén mé bi sut lun gay
uy hiép an toan chay tau, phai phong
téa khu gian dé t6 chuc clu chia.
Coéng ty CP Dudng sat Nghé Tinh phai
phong téa khu gian Yén Xuan - Yén
Trung tU 17h40 ngay 4/10/2023 dé
khac phuc, stia chra va dén 21h cung
ngay thong tuyén véi toc do thap;
hoan tra dan t6c d6 luu théng tau theo
tung dot va phai dén ngay 18/1/2024
mdi hoan thanh trd téc dé khu gian
nhu trudc khi xay ra su 6.

Su c6 tiép theo la trong hai ngay
13 va 14/10/2023, mua I&n gay ngap
khu vuc ham Kim Lién - Thanh Khé
(Pa Nang), lam ach tac giao théng

- o ="

M@t su cé'da roi xuéng duong sat

Vs

.

Theo théng ké so b clia VNR va mét s6 don vi quan ly dusdng sat,
nam 2023, anh hudng clia mua bao va cac dot mua I6n kéo dai khién két
cdu ha tang trén cac tuyén dudng sat Ha Noi - TP. H6 Chi Minh chiu nhiéu
thiét hai, nhiéu vi tri hu héng, sat 16 phai phong téa khu gian dé té chuc
khac phuc. Chi riéng kinh phi dé khic phuc, sta chita thiét hai ha tang
budc 1 céc vi tri sat |6 khoang hon 30 ty dong.

duong sat tir 17h10 dén 22h ngay 13
va tur 5h dén 12h25 ngay 14/10, lam
cham nhiéu tau khach va tau hang.

Ngay 30/10/2023, cling do mualén
kéo dai nén nudc tirtrén déi chay xudng
qua dudng sat gay sat 16 cuc bo, xdi 16,
tréi nén da, sut tréi nén dudng va dat
dai vui lap dudng ray tai nhiéu vi tri trén
doan Km354+900 - Km355+750, trong
d6 cé doan bi sut nén dudng sau6-9m.
Con tai Km375+600 - Km376+000 bi x6i
I& nén dudng. Su 6 trén khién don vi
quan ly dudng sét phai phong tda khu
gian Yén Dué - Hoa Duyét tir 3h40 sang
30/10/2023 dé t6 chic khic phuc su c6
va dén 16h30 hém sau trd toc dé cho
tau luu théng 5 km/h, sau d6 tiép tuc
tra t6c d6 theo tling dot, dén 18/1/2024
mai hoan thanh tra téc d6 binh thudng
cho khu gian.

“Su ¢ sat 1& trén khién phai
ngung tau, bai bd ké hoach chay
tau tai cac ga doc duong, diéu
chinh k& hoach chay tau céc ngay
29 - 31/10/2023 xuat phat tur cac ga
Ha Noi, Vinh, Yén Trung, Hoa Duyét,
Huong Phé, Péng Lé.. dé€ dam bao

an toan cho hanh khach va hang hoéa.
Trong d6, t6 chuc trung chuyén hon
1.500 hanh khach bang 6 t6 gilra ga
Yén Trung - Hoa Duyét’, theo VNR.
Sang thang 11/2023, do mua I6n
kéo dai tir ngay 12 dén 17/11/2023
trén dia phan tinh Quang Tri va Thua
Thién - Hué khién doan Km656+400
- Km750+000 c6 nhiéu diém bi ngap
nudc, sat 16 ta-luy nén dusng khién
phai phong téa khu gian, chG nudc
rat dé kiém tra, stfa chita. Con tai
Km718+930 bi sat I& t& non phia
Nam; ham s6 8 bi bung sut ham,
tudng bién dang nén phai phong toa,
cam tau tur 7h55 ngay 15/11 va dén
10h15 ddt canh bao, chi cho tau chay
5 km/h khi qua ham.“Su ¢6 trén clng
khién dudng sat phai ding tau, diéu
chinh ké hoach tai cac ga Ha Noi, Sai
Gon va doc dudng. Cong ty CP Van
tai Pudng sat Ha Noi phai t8 chuic
chuyén tai gan 140 khach tu Hué
dén Da Nang va ngugc lai trong ngay
17/11/2023, cling nhu phuc vu mién
phi hon 4.500 suat an trong thai gian
duing tau, chuyén tai’, VNR cho hay O
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LAM Gi DE KHONG DUT GAY TUYEN VAN TAI DUGNG SAT BAC - NAM?

Tuyen dudng sat Ha Noi - TP. Hé Chi Minh la "mach mau" van tdai hanh khach, hang héa trén truc
Bdc - Nam. Tu nam 2016 den nay, tuyén van tai quan trong nay dudgc Nha nuéc quan tam dau tu
cai tao két cau ha tcmg nhdm nang cao hiéu qud khai ihac van tdi. Tuy vay, hién 1uyen dudng sat
nay van chuc ché nguy co cao dut gay ha tcmg do nhiéu nguyen nhén chu quan véa khéach quan,
gdy gian doan van tdi nghiém trong, doi hdi can cé gidi phap cdp bach va lau dai.

Khac phuc su cd
v nhimg viée can lam ngay

Trua ngay 31/5/2024, ham dudng sdt Chi Thanh da chinh thuc théng tau tré Iai,
két thuc gidn doan chay tau tuyén dudng sit Bic - Nam

25 NHOM PV

Tuyen duang sat Bac Nam hién con nh|eu ham yéu, vi tri
két cau ha tang xuong cap, nguy hlem cho an todn chay
tau dat ra yéu cau vé glClI phclp cdp bach va lau dai dé
trénh cdc su ¢ diit gay ha tang todn tuyén.

GIA CO KHAN CAP 12 HAM
YEU, PAI TU HA TANG CHU KY 25
NAM/LAN

Theo TS. Nguyén Trong Nghia,
chuyén gia tu van thiét ké GTVT
dudng sét, viéc tuyén dudng sat Bac
- Nam vira qua lién tiép xay ra hai su
6 tai ham Bai Gi6 va Chi Thanh gay
té liét, gian doan van tai duong sat

1

truc Bac - Nam téng cong 19 ngay
(ham Bai Gi6 9 ngay, ham Chi Thanh
10 ngay) dang ddt ra cho nganh GTVT
bai toan vé céac giai phap cap bach,
chd dong va lau dai trong qua trinh
khai thac, st dung va nang cép ha
tang tuyén. Trong dd6, gidi phap cap
bach la nang cap, kién cé hda cac ham
dudng sat dé ddm bao an toan van

hanh khai thac cac doan tau, nang cao
chat luong két cau ha tang, nang luc,
chat lugng dich vu van chuyén hanh
khach va hang héa trén tuyén.

“Tuyén dudng sat Bac - Nam
dugc ngudi Phap xay dung va dua
vao khai thac dén nay dugc gan 90
nam. Trong khi dé, tudi tho ctia cong
trinh giao théng theo thiét ké la 100
nam, doi hdi phai dugc dai tu, sa
chita theo cac chu ky 25 nam/lan. Tuy
vay, nguon vén bo tri cho dudng sat
con eo hep nén tuyén dudng sat nay
chua dugc dau tu stia chiia I6n theo
dinh ky, dén nay mdi chu yéu nang
cap cau yéu, nén duong, thay ray, ta
vet theo doan. Nhiéu ham da xuat
hién dau hiéu xuéng cap, trong dé
mot s6 dang dugc stia chia, cai tao,
song van can uu tién dau tu kinh phi
dé suia chia, gia c6 ngay cac ham yéu
con lai. Do ham yéu va dia chat phtic
tap, nganh Dudng sat can khao sat,
danh gia dia chat, dia tang trén cac
ham va |3p dat cac hé théng quan
trdc dé phat hién, du bao cac nguy
€O xay ra sy 6, trén co s& dé dé xuat
cac gidi phap uu tién xt ly kip thoi
cho tiing ham cu thé nham dam bao
an toan khai thac tau, an toan khi thi
c6ng”, TS. Nghia néu van dé.

Theo 6ng Nguyén Thanh Hoai,
Gidm d6c Ban QLDA 85 (chu dau tu
Du an gia c6 cac ham yéu két hop
m3& mdi cac ga va cai tao kién tric ha
tang trén doan Vinh - Nha Trang), dé
khong xay ra su c6 sat |6 ham trong
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qua trinh sfa chra nhu vira qua, Ban
QLDA 85 da dé ra phuong an quan
trac, theo déi va nam bat kip thai tinh
hinh dia chat tai nhiing khu vuc ham,
tu do6, cac ca quan chuyén moén sé co
danh gia, dua ra du béo kip thoi vé
nhing thay déi dia chat va nguy cg
sat |6 tai cac doan dudng ham.

Ong Tran Anh Tudn, Phé Téng
Giam doc Téng coéng ty Dudng sat
Viét Nam (VNR) thong tin, VNR da lap
danh muc 12 ham yéu va dé nghi Cuc
Pudng sat Vit Nam xem xét, bdo cdo
BO GTVT uu tién bé tri kinh phi dé gia
c6 khan cap (du kién gidi phap gia
c6 st dung vom thép hinh, khung
choéng) trong nam 2024 - 2025, vGi
kinh phi khoang 500 ty déng. Riéng
véi ham Bai Gio, dé dam bao an toan,
VNR dé xuét ti€p tuc dau tu bang
nguén vén dau tu céng giai doan
2021 - 2025 dé gia ¢6 bd sung va kéo
dai ctra ham vé hai phia.

V& giai phap lau dai, VNR dé nghi
BO GTVT, Cuc Dudng satViét Nam cho
kiém dinh ngay déi véi 16 ham trén
tuyén (gébm 12 ham chua dugc sta
chiia, gia 6, cai tao va 4 ham mdi gia
€6, cai tao mot phan). Muc tiéu huéng
t6i la tang khé tinh khéng ham, dam
bdo an toan va nang téc dé chay tau
binh quan, gitp tang nang luc chuyén
chd va thong qua, tan dung nang luc
stic kéo du thira clia cac dau may tién
tién, dam bao tang doanh thu va ting
hiéu qua ctia ngudn vén dau tu. Téng
muic dau tu nang cap, cai tao cac ham
nay can khoang 2.600 ty dong.

PHOI HOP 3 BEN RA SOAT HA
TANG TOAN TUYEN

Theo 6ng Tran Van K&, Pho Gidam
déc Cong ty CP Budng sat Nghé Tinh,
trén tuyén dudng sat Bac - Nam hién
con nhiéu doan s dung ray, ta vet
loai ch, chat lugng thap (ray 43, ta vet
K1, K3) va can phai thay thé bang ray
50 va ta vet bé tong du ung luc dé
déng bo vaéi cac doan tuyén da duac
thay thé&, nhdm giam thiéu sy c6 do
két cau ha tang dudng xudng cap va
nang téc do chay tau.

“Dé&n nay, trén tuyén do Cong ty
CP Pudng sat Nghé Tinh quan ly méi
thay dugc khodng 2/3 s6 ray 50 va ta
vet bé tong du ting luc, con lai van st
dung ray 43, ta vet K1, K3. Thai gian

Nhiéu vi tri trén tuyén dudng s&t Bic - Nam dang duoc ra soat,

dé xuat dau tu sta cha, ndng cap

£¢

Khu vuc déo Hai Vén c6 gdn chuc hdm ma cir dén mia mua bdo

rdt nguy hiém, khéi lugng nudc ngam rét I6n. Khi xay ra su ¢é dut gdy hdm
G ddy sé rdt nghiém trong cho dudng sdt, thoi gian dat gay khéng phai tinh
bding ngay ma c6 khi ca thdng. Béi Ié, dia hinh hiém tré nén viéc khdc phuc
sé khé khdn, can phai cé "cén ci dia" dé cho doan tau chd trang thiét bi, vat
liéu duding sdt, ciing nhu khd ndng s@n sang thiét bi, trinh dé chuyén mén
cta don vi stra chira. Thuc té, suc6 hdm Chi Thanh phadi nho Tap doan Béo

Ca chi vién phdn nao cho thdy diéu nay.
EEE—

st dung ray, ta vet loai ci da tuong
déi lau nén toc doé t6i da tau chay chi
dap ung dugc 70 km/h, nén can dugc
thay thé dé dong bd ray, ta vet gilp
gidm thiéu su ¢6 ha tang, nang toc
do”, 6ng K& dé xuat.

Dong thuan vai dé xuat trén song
lanh dao mot s6 don vi quan ly dudng
sat cling dé xuat uu tién kinh phi dau
tu sta chira, cai tao cac vi tri dudng
sat c6 ban kinh cong nho, nguy co
cao xay ra sut trugt dat da, ngap lut
trong mua mua bao.

Trao d6i véi Tap chi GTVT, éng
Nguyén Khanh Tung, Pho Giam do6c
Ban QLDA Budng sat (B6 GTVT) cho
biét hién nguy co I6n nhat gay dut
gdy, gian doan ha tang tuyén duong
sat Bac - Nam la cac ham yéu va cac
vi tri dé bi sat 1& bdi thién tai, mua
IG. Tuy vay, cing can ra soat téng
thé ha tang toan tuyén dé danh gia
dung thuc trang, dé xuat cap c6 tham

AN

Chuyén gia Nguyén An

quyén sém bé tri vén dé dau tu, cai
tao, nang cap.

“Nam 2023, Ban QLDA Budng
sat, Cuc Pudng sat Viét Nam va Téng
céng ty Dudng sat Viét Nam da ky
két thoa thuan hop tac dé xuat trién
khai cédc du an duong sat. Hién ba
bén da va dang phdi hop ra soat ha
tang toan tuyén dudng sat Ha Noi -
TP. H6 Chi Minh d&é bao cdo, dé xuat
B& GTVT danh muc cac du an can
ti€p tuc dau tu. Trong danh muc
ra soat, dé xuat dau tu cing co cac
vi tri dudng cong, khu gian, vi tri cé
ha tang han ché dén kha nang chay
tau... Cung véi do, dé ting budc hoan
thién, nang cao chat lugng hé théng
thong tin tin hiéu sé dé xuat dau tu
du &n nang cap, hién dai héa va hoan
thién hé thoéng thong tin tin hiéu
tuyén dudng sit Bac - Nam trong
trung han 2026 - 2030% 6ng Tung
thong tin U
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LAM Gi DE KHONG DUT GAY TUYEN VAN TAI DUGNG SAT BAC - NAM?

Tuyen dudng sat Ha Noi - TP. Hé Chi Minh I1a "mach mau" van tdai hanh khach, hang héa trén truc
Bdc - Nam. Tu nam 2016 den nay, tuyén van tai quan trong nay dudgc Nha nuéc quan tam dau tu
cai tao két cau ha tcmg nhdm nang cao hiéu qud khai ihac van tdi. Tuy vay, hién 1uyen dudng sat
nay van chuc ché nguy co cao dut gay ha tcmg do nhiéu nguyen nhén chu quan véa khéach quan,
gdy gian doan van tdi nghiém trong, doi hdi can cé gidi phap cdp bach va lau dai.

Phai tap truny nguon hre
Xoa “diem nong" mien Trung

25 NHOM PV

Ngoai cac ham yeu khu
vuc du'dng scli cén dclu tu
ncmg cdp, cdi tao I16n, viéc
chu dong phat hién, xu' ly
sém cac vi tri nguy hiém,
dé xay sui truot, da roi
irong mua mua la tai cac
tinh mlen Trung co tuyén
Bdc - Nam la gidi phap
mang tinh cdn co, lau dai.

THEO DOI SAT, CHU PONG
PHAT HIEN, KHAC PHUC SOM VI
TRi NGUY HIEM

Theo céc don vi quan Iy ha tang,
khai thac van tai tuyén ducng sat
Bac - Nam, dé nhan dién nhéat cac
tinh huéng cé thé gay dut gay ha
tang, van tai trén tuyén la cac ham
yéu va vi tri nguy hiém c6 nguy co
cao chiu tac déng clia mua lG. Do do,
dé phong ngura cac su c6 dut gay ha
tdng, van tai can téng thé cac giai
phédp ngan nglia cac su cd bat ngg,
ciing nhu lam t6t cong tac du bao va
cai tao, stra chra sém cac khu vuc, vi
tri c6 nguy co cao xay ra su co trong
mua mua lG.

Dai dién Céng ty CP Budng sat
Phu Khanh cho biét, theo du béo cla
Trung tam Dy bao khitugng thuy vén,
hién tugng La Nina c6 thé khién khu

16

Khac phuc sat 16 ta-luy m tuyén duong sat Bic - Nam tai Km354+900 - Km355+400
(dia ban thén Lién Chau, x3d Duc Lién, huyén Vi Quang, tinh Ha Tinh) ngay 30/10/2023

vuc mién Trung xay ra mua Ién don
dap vao thang cudi nam 2024. Thai
tiét cling sé cuc doan kha giéng véi
nam 2020 (mua bao ky luc gay nhiéu
thiét hai & mién Trung), gém ca nang
néng, han man va giéng I6¢, mua ldn
Va nguy ¢ cao xay ra sat 18, 10 quét.
Trong khi d6, trén doan 283 km
dudng sat tuyén Bac - Nam, don
vi dugc giao quan ly c6 dia hinh
phuc tap, nguy co cao xay ra su c6
trong mua mua bao. Trén doan tu
Km1096+200 - Km1170+800 (qua
tinh Binh Dinh, Phu Yén) khi mua to
thudng co 1G 6ng, 10 quét dé gay sat
trugt lap dudng, xéi troi nén dudng,

cau cong. Doan t&r Km1223+000 -
Km1235+000 (vugt qua Deo Ca va
deo C8 M3, tinh Phu Yén va Khanh
Hoa) la doan cé 7 ham vai mot bén
13 bién va bén kia la vach nui cao. Nui
khu vuc nay chl yéu la “da mé coi”
xép chéng lén nhau trén susn ddc,
khi mua to dai ngay dé sat 16 pha
héng dudng sat va rat nguy hiém cho
tau chay. Thuc té da xay ra nhiing vu
da roi lam gay cau bé téng.

“Trudc mua mua bao, don vi xac
dinh quan ly chat ché cac vi tri dudng
sat xung yéu, cac vi tri cu thé co6 kha
nang xay ra su c6 va xay dung cac kich
ban, tinh huéng gia dinh va phuong
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do cac dap, hé diéu hoa trong khu
VUC xa nudc. Hay doan dudng sat tu
Km1235+000 - Km1378 (tinh Khanh
Hoa) chti yéu la nén dudng dap nhe,
di gilra vung thap dudi chan nui.
Doan nay cé nhiéu hé dap thuay loi
nhat toan tuyén, khi c6 mua bao két
hgp thudng bi ngap sau, ngap lau va
x0i |G troi nén dudng.

Tu géc d6 bao dam an toan chay
tau, 6ng Lé Sy Anh, Giam déc Cong ty
CP Pudng sat Thanh Hoa lo ngai vé
tac nhan 10 lut, thai tiét khac nghiét
va su xuéng cap cla ray cd, st dung
lau ndm la nguyén nhan dan dén cac
su cO ha tang. Bén canh d6 la viéc ton
tai nhiéu 16i di tu m& qua dudng sat

x.l%ﬂ‘ il
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an khac phuc, xr ly su c6. Déng thdi,
don vi tang cuong céng tac di b, ap
may kiém tra dudng sét (t6i thiéu ap
may 2 lan/thang) trudc va trong mua
béo I0, stia chira thudng xuyén dudng
xau’, Cong ty CP Budng sat Phi Khanh
cho biét vé giai phap thuc hién.

Con theo Céng ty CP Thong tin
tin hiéu dudng sat Da Nang, don vi
quan ly van hanh hé théng thong tin
tin hiéu trén pham vi 7 dia phuong,
tr Quang Binh dén Binh Dinh. Trén
cac tuyén dudng sat do don vi quan
ly c6 706 diém xung yéu c6é nguy cg
maét an toan, trong dé c6 300 diém
c6 nguy co sat 16 dat, da gay mat an
toan chay tau. Bac biét, tai 4 khu gian
khu vuc déo Hai Van, t& nam 2017 -
2020 xay ra nhiéu vu sat I1& khién phai
phong toa cac khu gian.

“Thuc té€ cho thay, cdng tac kiém
tra dudng sat bang phuong phap
thu céng do cong nhan tuan dusong
thuc hién gap bat lgi vao ban dém,
thoi tiét mua bdo dan dén khong
thé cadnh bao kip thdi cac su co.
Nam 2021, don vi da nghién ctu va
thuc hién thanh cong dé tai thi diém
ldp dat hé théng giam sét cac diém
xung yéu trén dudng sat bang hinh
anh. Hién dé tai dugc thi diém doan
Km7704+900 - Km770+970 (khu vuc
déo Hai Van), véi két qua hé théng
giam sat hoat dong t6t, dap Ung cac
tiéu chi hoat ddng én dinh, cdnh bao

: ; .
Khac phuc su cé'sut I6 hdm Chi Thanh

kip thai. Chung t6i mong dé tai dugc
Ung dung tai cac vi tri xung yéu trén
tuyén dudng sit Bic - Nam dé bao
dam an toan chay tau’, dai dién Céng
ty CP Théng tin tin hiéu dudng sat Da
Nang cho biét.

PHONG NGUA XA L0 GAY
NGAP, SU CO DO TNGT

Clngtheo cacdon vitrong nganh
Pudng sat, dé ngan dut gay, gian
doan ha tang va van tai trén tuyén
dudng sat Ha No6i - TP. H6 Chi Minh,
bén canh chu déng tng phé cac su co
do két cau ha tang xuéng cap va anh
hudng cla thién tai thi can phong
nglia, han ché cac tac déng ngép ung
tu hé dap thay lgi. Chi nhanh Khai
théac van tai duong sat Thira Thién -
Hué dan ching thuc té, t ngay 15 -
16/11/2023, do anh huédng cla mua
I6n kéo dai, cong thém cac hé thay
dién xa 10 1am ngap dinh ray, sat |16
dat da dan dén khong té chuic dugc
chay tau, phai phong téa cac khu gian
dudng st Trudi - Huong Thay, Hién
Sy, Thua Luu - Lang C6, Lang C6 - Hai
Van Béc, Van X4 - Hué, Pho Trach - My
Chénh tu sang ngay 15 dén 10h30
ngay 16/11.

Vé van dé nay, Xi nghiép Dau may
Sai Gon thong tin, vao mua mua, cac
khu gian dudng sat Nha Trang - Cay
Cay, Hoa Tan - Suéi Cat, Nga Ba - Cam
Thinh Bong thudng bi ngap nudc

cling la nguy co gy TNGT dan dén
gian doan dudng sat. Bai trén doan
120,2 km dudng sat tuyén Ha Noi - TP.
HO6 Chi Minh do don vi quan ly phan
I&n chay qua song song v&i dudng bo
va qua cac khu db thi, khu vyc déng
dan cu nhu TP. Thanh Héa, thi xa Bim
Son, Nghi San, Hoang Mai va ¢6 t6i
102 16i di ty ma.

“Chung t6éi s dung phuong
phédp siéu am dé phat hién va thay
thé kip thoi cac ray da st dung thai
gian dai bi xuéng cdp, dé nit gay dé
khong xay ra su c6. D6i véi ngan ngua
TNGT tai I6i tu m& can su quan tam
clia cac dia phuong dé canh gidi hoac
hé trg kinh phi té chiic canh gidi gitip
bdo dam ATGT dudng sat’, 6ng Lé Sy
Anh cho biét.

Trong khi d¢, theo Téng céng ty
Dudng sat Viet Nam (VNR), gidi phap
can co lau dai dé phong ngua dut
gdy ha tang, gian doan tuyén duong
sat Bac - Nam ndi riéng, hé théng
dudng sat néi chung, bén canh viéc
cac don vi dudng sat cha dong gia
c6, stfa chita ngay cac vi tri nguy hiém
truéc mua mua bao, chu trong Ung
dung khoa hoc cong nghé dé giam
sat, phat hién su c6 sat 16, da roi... tai
céc vi tri xung yéu thi can xay dung
phuang an, kich ban ctu chia, khac
phuc ha tang, khéi phuc chay tau
cho cac tinh huéng xay ra. VNR chi
ro: “Déi vGi cac cong trinh két cau ha
tang dudng sat da qua nién han s
dung, xung yéu can thiét phailap du
an dau tu dé giai quyét triét dé, dam
bdo cong trinh khai thac 6n dinh va
bén viing”d
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LAM Gi DE KHONG DUT GAY TUYEN VAN TAI DUGNG SAT BAC - NAM?

Tuyen dudng sat Ha Noi - TP. Hé Chi Minh la "mach mau" van tdai hanh khach, hang héa trén truc
Bdc - Nam. Tu nam 2016 den nay, tuyén van tai quan trong nay dudgc Nha nuéc quan tam dau tu
cai tao két cau ha tang nhdm néng cao hiéu qud khai ihac van tdi. Tuy vay, hién tuyen dudng sat
nay van chuc ché nguy co cao dut gay ha tang do nhiéu nguyen nhén chu quan véa khéach quan,
gdy gian doan van tdi nghiém trong, doi hdi can cé gidi phap cdp bach va lau dai.

Nhanh cheng giai bai toan tang ket ndi
/7
tiromy sat vei cac phirong thirc van tai khac
g p g ]

25 NHOM PV

TU thuc 1€ tuyen dudng st Ha

Noi - TP H& Chi Minh doéc dao,

nhiéu vi tri ¢6 nguy co dut

gay cho thay can uu tién dau
tu nang cup, cdi tao don

bo 1uyen va co su két nai tot

véi cac phuong thic van téi

khac dé chia sé van Iuang

véa bé trg 1an nhau  frong glam

tdc dong su cé dudng sat.

“NHA TAU” PHAI SAN SANG
UNGPHOTRUNG CHUYEN KHACH,
HANG HOA

TheoTéng cong ty Budng sat Viét
Nam (VNR), ndm 2023, t6ng thdi gian
phai phong toa hé théng dudng sat
la 6.856 phut va phai chuyén tai hon
2.000 khach bang dudng bd (phan
I6n 1a tuyén Ha N6i - TP. H6 Chi Minh),
déng thai phai diéu chinh biéu d6
chay tau, ding nhiéu tau khach, tau
hang tai cac ga dap Ung yéu cau vé
ha tdng. Nham (ng pho, khéi phuc
nhanh nhat van tai khi xay ra dut gay

van tai do thién tai, su c6 bat ngg,
VNR chi dao cac don vi quan ly tuyén,
thong tin tin hiéu, diéu hanh van tai,
khai thac van tai duong sat... phéi hop
chat ché&, nhat la khan truong trong
cung cap toa xe cac loai dé phuc vu
van chuyén vat tu, vat liéu cho viéc
khac phuc su ¢6 ha tang va chuyén
tai hanh khach, hang hoa.

Lanh dao Cong ty CP Van tai
Dudng sat Ha Noi cho biét, cac doan
tau khach phai dy phong may phat
dién, thuc pham, dugc pham... dé kip
thdi phuc vu khi tau diing bat kha

Nganh Duong sat chuyén tai hanh khach trga Tuy Hoa di ga Gla tungay 11 - 21/4
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khang. Bén canh do, t6 chuc khéo sat
ha tdng cac ga c6 thé dap tng chuyén
tai khach; ky hgp dong nguyén tac
véi don vi van tai duong bo I6n tai
dia phuong c6 tau di qua dé kip thai
chuyén tai khach di tau kip thai khi
xay ra su c6 ach tac dudng sat.

“D6i véi tau van chuyén hang
hoa, Cong ty kip thai thong tin dén
khach hang vé tinh hinh sy c6, thoi
gian du kién thong dudng, vi tri toa
xe va nam bat yéu cau clia khach
hang vé chuyén tai hang hoa, thay
déi ga dén hodc d& hang hoic té
chuic kéo toa vé ga gli; cung cap cho
khach hang danh sach cac ga trén
tuyén dap Ung dugc yéu cau ha tang
bai x€p d&, chuyén tai hang hoa dé
khach hang lua chon”, Céng ty CP Van
tai dudng sat Ha Noi théng tin.

Péi véi su c6 ham Bai Gié via
qua, Céng ty CP Van tai dudng sat Ha
No6i phai bai bo, ngung chay 55 doan
tau hang, chuyén tai 6 doan tau tirga
Hoa Da (tinh Phu Yén) va ga Ninh Hoa
(tinh Khanh Hoa). Con nam 2023, do
mua |6n gay dut gay ha tang, don vi
phéi chuyén tai 10 doan tau khach
tuyén Bédc - Nam; nam 2020 chuyén
tai 12 doan tau khach va 4 doan tau
hang, véGi 88 container; nam 2017
chuyén tai 44 déi tau khéch, bai bd
15 d6i tau hang, chua ké chuyén tai
cac hang héa tai cac ga doc dudng.

Con Chi nhanh Khai thac van tai
dudng sat Thua Thién - Hué cho biét,
don vi lap 12 tinh huéng gia dinh dut
gay ha tang trén tuyén dudng sat Ha
Noi - TP. H6 Chi Minh va phuong éan
Ung pho su cd. “Trén cg s& théng ké
cac diém xung yéu trén cac tuyén
dudng sat, don vi van tai cha déng
khao sat cac tuyén duong bo, ky
hgp dong ghi nhé véi don vi van tai
dudng bd dia phuong dé chu déng
chuyén tai hanh khéch, hang hoa. Chi
nhanh van tai dusng sat tai khu vuc
nhanh chéng phéi hgp véi cac don vi
lién quan dé 1ap TS chi huy chuyén tai,
k& hoach chuyén tai", lanh dao don vi
cho hay.

TANG CUONG KETNOIDUONG
SAT - CANG BIEN

Theo chuyén gia Nguyén An,
nganh Budng sat can chd dong, san
sang cac phuang an dé chuyén tai
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Hanh khéch duoc chuyén tai tir ga Tuy Hoa di ga Chi Thanh tirngay 21 - 31/5

nhanh nhat hang hda tur duong sat
tai khu vuc hiém trd. “Van tai hang
héa bang dudng sat co vai trd quan
trong va mang lai doanh thu I6n cho
dudng sat. Trudc kia, T6hg cuc Budng
sat ¢4 hadn xi nghiép xép d& van tai
bang 6 t6é, trai dai ti Ha Noi dén Sai
Gon. G cac ga hang hoa 16n c6 doi
ngl mdy xuc, boc xép cla nganh
DPudng sat quan ly nén rat ch dong.
Hién nay khéng con bd phan nay
nita nén dudng sat phai cé phuong
an du phong, khi xay ra sy c¢6 phai
¢6 phuong an chuyén tai hang hoa,
tim nhitng don vi ¢6 nang luc, khi c6
tin hiéu S.0.S thi hgp luc ngay dé béc
container, kéo hang ra khoi doan dut
gay... Con dé tac lau, phai dén bu cho
chl hang la rat16n”, 6ng An dé cap vé
ung pho van tai.

Cilng theo chuyén gia nay, viéc
két néi dudng sat véi cac phuong
thiic van tai khac, nhat 1a cdng bién
rat quan trong dé chia sé, két ndi van
chuyén hang hoa khéi lugng 16n,
hang container trén truc Bac - Nam.
Trong d6, d6i vai khu vuc mién Trung,
dudng sat can két néi véi cang Lién
Chiéu, phia Bic can quan tam lam
san dudng ray bén trong cac bén
cdng cla cum cang Lach Huyén..
“Tu thuc trang cla tuyén dudng sat
Bac - Nam hién nay cho thdy, dau tu
du an dudng sat toc dé cao truc Bac
- Nam theo phuong én 250 km/h ché
khach két hgp hang héa la rat quan
trong, gitip “ctiu nguy” cho van tai Bac
-Nam’, 6ng An néi thém.

Péng quan diém, TS. Nguyén

Trong Nghia, chuyén gia tu van thiét
ké dudng sit néu thém: “Viéc dudng
sat chuyén tai hanh khach, hang hoa
khi dudng sat xay ra su ¢é chi la giai
phap tinh thé, con giai phap can thiét
la ndng cap toan tuyén dudng sat
Ha Noi - TP. H6 Chi Minh dé ddm bao
khai thac 6n dinh, an toan trong moi
diéu kién thoi tiét. Cung vaéi do, két
néi dudng sat tuyén Bac - Nam vai
cac phuong thiic van tai khac dé dam
bao van tai théng sudt khi co xay ra
su c6 dudng sat”

Theo chuyén gia giao thong TS.
Nguyén Xuan Thay, tuyén dudng sat Bac
- Nam la“mach mau” chinh ctia hé théng
giao thong, dai hon 1.700 km nhung vua
qua ngan sach dau tu 10.000 ty dong dé
nang cap, cai tao la chua tuong xuing.
“Tuyén dudng sat nay can dugc nang
cap lén khé dudng 1.435 mm, nhiéu
doan can lam dudng trén cao dé
tranh ddt gay ha tang, van tai, giup
tadng nang suat van tai dudng sat Bac
- Nam, gép phan giam chi phi van
tai’, 6ng Thay néuy kién.

Dé cap van dé trén, 6ng Nguyén
Khanh Tung, Phé Giam déc Ban
QLDA buodng sat (B6 GTVT) cho
biét, trong phuong an dé xuat du an
dudng sat téc do cao truc Bac - Nam
c6 dé xuat kich ban dau tu tuyén van
chuyén khach, két hgp hang héa va
nang cap tuyén dudng sat Ha Noi -
TP.H6 Chi Minh hién hiru. Theo danh
gia ctia Ngan hang Thé gidi, dé nang
cap toan dién tuyén dudng sat Bac -
Nam can ngudn von dau tu khoang
10ty USD O
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5 thang ddu nam 2024,
luc Iuang Canh sat 141
va céc té cong tac
dac biét Cong an TP.
Ha Noi lién tuc md cac
dot truy quét, xi' ly cac
iruang hdp 1hanh ihleu
nién diéu khién xe

may lang lach, danh
vong, bdc dau... trén
mot so tuyen phd, gay
nguy hiém cho ngu’dl di
dudng, tiém an TNGT.

THUC TRANG CON NHIEU
NHUC NHOI

Theo phadn anh clia ngudi dan,
vao dip cudi tuan, tai khu vuc néc
ham Kim Lién, doan qua c6ng Trudng
Pai hoc Bach Khoa Ha Noi hay cac
tuyén phé trung tam nhu Tran Binh
Trong, Lé Dudan, Ba Triéu, Tran Hung
Pao, Phan Chu Trinh, HUé... xuat hién
nhiéu t6p thanh, thi€u nién tu tap,
diéu khién xe lang lach, danh véng,
gdy mat trat tu cong cong khién
ngudi dan bat an méi khi luu théng
qua nhiing khu vuc nay.

Ngang ngugc hon, nhiéu thanh,
thi€u nién qua khich khi qua chét lam
viéc cGa TS céng tac Canh sat 141 da
tang ga, san sang lao xe vao luc lugng
chic nang hong thoat than. Nhiéu
“nam thanh n{r td” con budng 16i tuc
tiu, ldng ma, thach thuc luc luong
chic nang.

Anh Luong Vuong Linh (tru tai
ph6 Ng6 Thi Nham, phudng Hang
Bai, quan Hoan Kiém) cho biét, vao
mdi t6i cudi tuan thudng co nhiéu
doan xe mdy lang lach, danh véng
trén duong. Ca biét, c6 doan lén téi
hang chuc xe may chay gay nao loan
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T6 cong tdc Canh sat 141 Cong an TP. Ha Noi kiém tra, xtr Iy mét s6 truong hop
thanh, thiéu nién vi pham giao théng

dudng phé. “Nhiéu thanh, thiéu nién
di xe may con kep ba, lang lach danh
véng gdy nguy hiém cho ngudi di
duong. Ching kién nhimng hanh vi
nguy hiém do, chiing t6i chi biét lac
dau ngao ngan, mong co quan chuc
ndng vao cudc truy xét, x ly nghiém
“anh Linh nai.

Theo Phong CSGT Céng an TP.
Ha Noi, thai gian qua, Cong an Thanh
phd da trién khai nhiéu bién phéap
manh nham ngan chan tinh trang vi
pham phap luat trong thanh, thiéu
nién. Tuy nhién, dién bién tinh hinh toi
pham trong gidi tré néi chung va cac
hanh vi vi pham trat tu ATGT néi riéng
van phuc tap. Dac biét, hién tuong
thanh, thiéu nién tu tap, gay roi trat
tu cdng cdng, diéu khién xe may lang
lach, danh véng vao cac dip cudi tuan,
ngay I&, tét tiém an nhiéu nguy co gay
mat ATGT va trat tu xa hoi.

Trudc tinh hinh d6, Cong an TP. Ha

Noi da chi dao cac t6 cong tac Canh
sat 141, cong an cac quan, huyén, thi
xa trién khai déng b6 cac bién phap
cong tac dam bao trat tu, ATGT, chu
dong phat hién, dau tranh hiéu qua
vGi cac loai t6i pham duong phd,
phong chéng dua xe, ¢ vii dua xe trai
phép, thanh, thiéu nién diéu khién
xe lang lach, danh vong, mang theo
hung khi gay réi trat tu céng cong...

Luc lugng Canh sat 141 két hgp
hoéa trang va cdng khai dé phat hién
sém, ngan chan, x ly ngay tu dau
cac hanh vi vi pham phap luat cta
thanh, thi€u nién, trudc khi co6 thé
dé lai hau qua 16n hon. “Khi nhan
thay mét s6 ddu hiéu vi pham hoac
nghi van, thanh vién t8 céng téc
dugc giao nhiém vu héa trang sé am
tham bam theo dé ghi hinh va khi
diéu kién thuan lgi sé diing xe, ngan
chan va kiém tra, xt ly”, mot can bo 16
Y14/141 chia sé.
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Mé&i day, sau it phut lam nhiém
vy, T6 Y14/141 héa trang da phat hién
N.KH.N. (hoc sinh I6p 12, trd tai quan
Cau Gidy, Ha Noi) diéu khién xe may
khong bién kiém soat, khéng doi mi
bdo hiém di trén dudng Tran Khanh
Du. Qua kiém tra, t6 cong tac phat
hién thi€u nién nay con tang trir 1 gay
ba khuc trong xe.

“Budi t6i, em di tir quan Cau Gidy
Ién Hoan Kiém choi clng cac ban.
Em mang theo gdy ba khuc trong
xe d€ phong than, néu xay ra x6 xat,
va cham trén duong thi sé st dung’,
N.K.H.N. n6i rao hoanh.

Thuc té, nhiéu thanh, thi€u nién
du chua du tudi diéu khién xe may
van dugc cha me mua va giao xe
cho. Vé6i @6 tudi béng bét, thich thé
hién, thiéu ky nang tham gia giao
thoéng, c6 thé coi viéc nhiéu thanh,
thi€u nién diéu khién xe may tham
gia giao théng khi chua du cac diéu
kién cho phép (do tudi, gidy phép lai
xe, khéng ddi ma bao hiém) la mét
nguén nguy hiém.

“Viéc thiéu sy quan ly cla gia
dinh dé dan dén cac toi pham vi
thanh nién. Biéu nay khéng chi anh
hudng truc ti€p dén su phat trién
clia ca nhan ngudi pham t6i ma con
lam dao 16n cudc séng cua khong
it gia dinh, gay ra nhiéu hé luy cho
cdng dong. Co quan céng an cling
khuyén cdo dén cac gia dinh can
ndm bat tam ly, ki€ém soét chat céac
hoat dong va cadc méi quan hé cua
con em minh nham tranh bi cac déi
tugng xau du dé, 16i kéo dan téi vi
pham phép luat. Trong thd&i gian
t&i, Phong CSGT Coéng an TP. Ha Noi
tiép tuc phdéi hgp vai cac luc lugng
lién quan, phat huy hiéu qua cac t6
céng tac Canh sat 141 dé trién khai
cac giai phap dam bao an ninh trat
ty trén dia ban Thu d6", Phong CSGT
Céng an TP. Ha Noi thong tin.

TANG CUONG THEM 5 T6
CONG TAC DAC BIET XU LY VI
PHAM GIAO THONG

Theo Trung ta Tran Quang Vinh,
Doi trudng Doi Tuyén truyén kham
nghiém TNGT, Phong CSGT Céng an
TP. Ha Néi, cung vdi luc lugng Canh
sat 141, méi day 5 t6 céng tac dac
biét da dugc Cong an TP. Ha Noi trién
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T6 cong tac dic biét Phong CSGT Céng an TP, Ha Noi Iap bién ban
Xt Iy cdc truong hop thanh, thiéu nién diéu khién phuong tién vi pham giao théng

Khac véi ké hoach 141
Céng an TP. Ha No&i da trién
khai 13 nam qua (ttr29/7/2011
dén nay), 5 t6 cong tac dac
biét khong c6 su tham gia ctia
canh sat hinh su, muc tiéu tap
trung xtr ly vi pham vao khung
gid cao diém (gid di lam va tan
tam) tai cac diém nut giao va
cac tuyén trong diém.

khai. Luc lugng nay gém CSGT, Canh
sat co dong phdi hop véi cong an 12
quan noi thanh tang cudng kiém tra
va xU ly nghiém cac vi pham: Khéng
chap hanh hiéu lénh dén tin hiéu giao
théng, di vao dudng cam, di ngugc
chiéu, khéng déi mi bao hiém, ché
qua s6 ngudi quy dinh, lang lach,
danh véng... trén cac tuyén dudong
noi dé gid cao diém ma luc lugng
CSGT va cdng an cac quan khéng thé
bao quat hét.

V6i dién tich rong, luu lugng
phuong tién giao thdong tang cao
trong khi quén sé it, chua dap ung
dugc yéu cau cong tac nén 5 t6 cong
tac dac biét dong vai tro rat quan
trong, ho trg trén cac khu vuc, tuyén,
dia ban trong diém, phuc tap lién

quan dén vi pham giao thong, nhat la
vao cac khung gi& cao diém.

“Khong chi cdm chot xa ly vi
pham giao théng, cac t6 cong tac
dac biét cing sé tap trung kiém tra,
kip thai phat hién cac hanh vi c6 dau
hiéu pham phap hinh sy véi phuong
cham: Kién tri, bén bi, quyét liét, xr
ly nghiém minh, gop phan xay dung
“van héa giao théng’, Trung ta Vinh
ndi va thong tin thém: “Trong nhiing
thang cudi nam, Cong an TP. Ha Néi da
trién khai thuc hién nhiéu bién phap
manh nham x{ ly cac trudng hgp vi
pham giao thong, kéo gidm TNGT trén
dia ban, dac biét la dau tranh, ngan
chan cé hiéu qua tinh trang thanh,
thi€u nién tu tap, gay roi trat tu cong
cdng, diéu khién xe lang lach, danh
vong, mang theo hung khi khi tham
gia giao théng..., tiém an nguy cc gay
mat ATGT va trat tu xa hoi”.

Cong an TP. Ha No6i cling da chi
dao cac t6 cong tac Canh sat 141 va 5
t8 cong tac dac biét phéi hap cong an
cia 12 quan, huyén trién khai déng bd
cac bién phap cong tac, tU hoa trang
tuan tra luu dong két hop cam chét
cong khai; kip thai phat hién, tran ap
nhiéu doi tuong thanh, thiéu nién tu
tap diéu khién xe may chay t6c dé cao,
gay roi trat tu cdng cong, thu gitr nhiéu
v( khi, phuong tién lién quan 4
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Nghién cu thuc nghiém stic khang tai trong va cham
stt dung clia bé tdng tinh nang siéu cao cot soi thép
(UHPSFC) c6 ham luong cot soi thép thap

B PGS.TS. HOANG HA
Truong Dai hoc Giao théng van tdi
Email: hahoang@utc.edu.vn

TOM TAT: Bé t6ng tinh nang siéu cao cét soi thép
duoc danh gia la loai bé tong cé tinh nang vuot trdi
nhu cuong dé chiu nén cao trén 120 MPa, cuong
d6 chiu kéo khi udn dén 40 MPa, c6 dé déo cao,
thich Ung véi diéu kién chiu tdc déng clda cac tai
trong déc biét nhu va cham do xe cd, tau thuyén,
sap dé, da roi. Loai vat liéu bé téng thé hé mdi nay
duogc danh gia co tiém nang Ung dung thuc té lon
va dugc quan tam nghién clu réng rai trén thé gidi
va thoi gian gan day & Viét Nam. Tuy nhién, cac
nghién ctu vé ché tao UHPSFC va danh gid suc
khang tai tfrong va cham, tai trong né cla vat liéu
nay con rat it. Bai bao trinh bay két qua nghién clu
ché tao va thuc nghiém suc khang va cham cula
Mot s6 loai UHPSFC c6 ham lugng cét soi thép nhé
hon 1,5% ché tao trong diéu kién vat liéu sén c6 &
Viét Nam lam co sé déy manh viéc Ung dung loai
vat liéu nay vao thuc té.

TU KHOA: Sic khang tai trong va cham, bé téng
tinh n3ng cao - cét soi thép ché tao tai Viét Nam,
ham luong cét soi thép nhd hon 1,5%.

ABSTRACT: Ultra-high-performanceSteel fiber-
reinforced concrete is considered a type of
concrete with outstanding features such as high
compressive strength of over 120 MPa, tensile
strength when bending up to 40 MPa, high ductility,
and adaptability to weather conditions. The event is
affected by special loads such as collisions from
vehicles, boats, collapses, and falling rocks. This new
generation concrete material is considered to have
great potential for practical application and has been
widely researched around the world and recently
in Vietnam. However, research on manufacturing
UHPSFC and evaluating the resistance to impact
and explosive loads of this material is very limited.
This article presents the results of research on
manufacturing and experimenting on the impact
resistance of some types of UHPSFC with steel
fiber content less than 1.5% manufactured under
the conditions of available materials in Vietnam as a

basis for pushing strengthen the application of this
material in practice.

KEYWORDS: Impact load resistance, high
performance concrete - steel fiber reinforcement
manufactured in Vietnam, steel fiber content less
than 1.5%.
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1.DAT VAN BE

Bé tdng chat lugng siéu cao, hay con goi la bé téng siéu
tinh nang cét sgi thép (Ultra High Performance Still Fiber
Reinforced Concrete - UHPSFC) la budc ngoat trong céng
nghé bé tong xi mang hién nay. Pay la bé tong cé cudng
d6 chiu nén cao (> 120 MPa) va do déo dai cao, cuong do
kéo khi udn co thé Ién t&i 40 MPa; kha nang chiu tac déng
va cham va chiu tai trong lap cao; d6 bén va dd én dinh lau
dai. Cac nghién ctu ly thuyét va thuc nghiém trén thé gidgi
da ching minh rang bé tdng UHPSFC c6 kha nang chéng
né rat t6t [12-15].

& Viet Nam, nghién ctiu vé vat liéu UHPSFC dugc biét
dén va quan tam nghién ctu trong khoang 10 nam gan day
[16, 17]. Cac nghién cu ap dung bé tong UHPSFC da dugc
thuc hién cho mét s6 cong trinh xay dung nhu cU bién,
cau dan sinh, cac tdm 8p... vSi muc tiéu giam kich thudc va
trong lugng ban than két cau déng thai tang kha nang chiu
tai trong va cham hay tai trong né.

Tuy nhién, cac nghién ctiu vé kha nang chéng tai trong
va cham va né con rat han ché va ting dung cla vat liéu nay
do moét s6 nguyén nhan sau day:

- Ché tao UHPSFC doi hdi céc yéu cau kha dac biét vé
vat liéu, cap phai, thiét bi;

- Gia thanh cao, phu thudc vao yéu cau cudng dé chiu
nén va ham luong c6t sai.

Ung x{ cia vét liéu bé téng néi chung va UHPSFC néi
riéng phu thudc vao t6c d6 va cham va hé qua gay ra téc
d6 bién dang cla vat liéu. Cac nghién ctiu trude day da chi
ra rang véi cac tac déng do tai trong st dung nhu va cham
xe ¢d, tau thuyén, sap dé, da rai gay toc dé bién dang thap
dudi 10 s dugc phan loai la khodang tac dong va cham van
t6c thap (low velocity impact). Noi dung nghién ctu trong
bai bao nay gidi thiéu mot s6 két qua nghién ctu stic khang
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va cham cia mét sé loai UHPSFC v6i cudng dé nén thiét ké tir 110 dén 120 MPa, c6 ham lugng cét sgi thép tir 0,5% dén 1,5%
chiu tac dung cla tai trong va cham gay bién dang t6c d6 thap (low velocity impact). Muc dich la gép phan lam r6 hiéu qua
chiu tac dong va cham ctia UHPSFC ché tao trong diéu kién vat liéu san c6 ¢ Viét Nam véi gia thanh hop ly, c6 kha nang tng
dung thuc té.
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2.LUA CHON VAT LIEU, THIET KE THANH PHAN CAP PHOI VA CHE TAO MAU THU VAT LIEU UHPSFC

2.1.Lap ké hoach ché tao mau thu

Mot s6 tac gia da nghién ctu va ché tao thanh céng vat liéu UHPSFC & Viét Nam, tuy nhién thanh phan vat liéu, thanh
phan cap phoi chua hoan toan théng nhat. Véi muc tiéu lam ré miic d6 anh hudng clia cudng do chiu nén va ham lugng cét
sgi thép trong nghién ctu nay da lua chon vt liéu va thiét k& thanh phan UHPSFC véi 6 loai mau:

- Cudng d6 nén 110 MPa, khéng co c6t sgi - ki hiéu M110-S0,0;

- Cudng d6 nén 120 MPa, khéng c6 c6t sgi - ki hiéu M 120-50,0;

- Cudng d6 nén 110 MPa, c6 c6t soi 0,5% - ki hiéu M 110-50,5;

- Cudng d6 nén 120 MPa, c6 c6t soi 0,5% - ki hiéu M 120-50,5;

- Cudng d6 nén 110 MPa, c6 c6t soi 1,5% - ki hiéu M 110-51,5;

- Cudng d6 nén 120 MPa, c6 c6t soi 1,5% - ki hiéu M 120-51,5.

2.2. Thanh phan vat liéu va cap phdi

Thanh phan vat liéu va cap phoi cho céac loai UHPSFC dugc nghién ctiu theo dinh hudng sir dung céc loai vat liéu san cé
@ Viét Nam ghi trong Bdng 2.1.

Bang 2.1. Thanh phan vt liéu va ky hiéu m3u UHPSFC khéng c6 c6t soi thép va cé ham luong 0,5 va 1,5% dung cho thi nghiém

Ky hiéu mau
TT Vatliéu M120 M110 M120 M110 M120 M110
S0,0 S0,0 S0,5 S0,5 S1,5 S1,5
1 | CatQuartz0,7-0,9 (kg) 798,8 809,8 793,1 793,3 745,5 794,9
2 | CatQuartz0,1-0,5 (kg) 440,2 526,1 431,1 534,4 426,6 528,8
3 | XM PC50 Nghi Son (kg) 780,5 767,3 764,3 672,8 746,5 695,8
4 | B6t Quartz 10 micron (kg) 36,0 36,77 76,4 75,3 74,6 74,6
5 | Mudi silic SF90 (kg) 177,3 163,5 103,8 100,1 102,0 108,5
6 |Nudc (kg) 191,13 165,8 187,06 162,19 185,1 160,44
7 | Siéu déo (kg) 18,56 20,52 18,16 20,07 17,97 19,86
8 | Coisaithép 0,0% 0,0% 0,5% 0,5% 1,5% 1,5%
9 |Tyle MS/X 0,23 0,24 0,22 0,23 0,22 0,23
10 |Tylé N/CKD 0,22 0,22 0,22 0,22 0,22 0,22

2.3. Xac dinh cac tinh chat co ly cia mau thi

Dé dam bao cac chi tiéu ky thuat cha vat liéu UHPSFC da tién hanh ché tao cac loai mau véi cac muc dich thi nghiém
khac nhau t&r mot mé trén hén hop UHPSFC. Sau khi bdo dudng 28 ngay tién hanh thi nghiém cac mau thirvé cudng dé nén,
cudng do kéo udn, cudng do ép ché, mé-dun dan héi clia vat liéu theo cac tiéu chudn ASTM C39, NF P18-470, ASTM C496.

Két qua thi nghiém céc tinh chat co ly ctia cdc mau thi ghi trong Bang 2.2, mau th{ hinh tru kich thudc D = 150, H = 300
mm sé& dugc cat ra thanh 3 mau hinh dia kich thudc D = 150, H = 63,5 mm dé thi nghiém stic khang va cham tap hgp trong

pang 3.1 Bang 2.2. Két qua thi nghiém cac tinh chat co Iy cia UHPSFC (ham luong cét soi thép bing 0,0%, 1,0% va 1,5%
Méu thi M110-S0,0 | M120-S0,0 | M110-S0,5 | M120-S0,5 | M110-S1,5 | M120-51,5
Cudng do nén (MPa) 109,95 120,95 112,09 120,27 113,45 123,21
Cuong doé kéo uén (MPa) 8,06 9,01 18,03 25,31 21,16 27,01
Cudng do ép ché (MPa) - - 11,95 15,61 14,26 16,12
M6 dun dan hoi (GPa) 39,0 40,03 45,82 47,38 46,76 47,15

3. THIET LAP KE HOACH THi NGHIEM VA CHAM THEO PHUONG PHAP TRONG LUONG THA ROl
3.1.Thiét bi, tiéu chuan thi nghiém va phuong phap thi nghiém
Tiéu chuan ACI 544 -2R [2] da thiét lap mot phuong phép don gian hon cho danh gia dinh tinh kha nang chdng va dap
& mién téc dé thap cla cac loai bé tdng xi mang bang cach st dung thi nghiém khoi lugng tha roi.

23



KHOA HOC CONG NGHE 17...... sommommmsmmse

1- Quéa nang m=4,54kg
2- Tam chén H=457mm
3- Gia ao

4- Khung d&

5- Bi thép @

6- Vanh thép

7- Méau thi nghiém

Hinh 3.1: M6 hinh thi nghiém stc khang va cham theo phuong phap
ti trong roi theo Tiéu chuén ACl 544-2R-89

Thi nghiém trong luong roi ACI lién quan dén su roi tu
do ctia moét qua thép nang 4,54 kg, tir dé cao 457 mm [én
bé mat trén cing cla mau nhumé ta trén Hinh 3.1. Ban kinh
va dé day ctia mau hinh tru tuong ting 1a 76 va 64 mm. Th{
nghiém nay chi tao ra tac ddong dugc ghi lai sé 1an va cham
tuong Uing vai thai diém hinh thanh vét nat dau tién va thai
diém xac nhan tiéu chi hu héng ctia mau th bi bién dang
thé tich va cham vao tdm chan cach mau 5 mm (Hinh 3.1).
Khi &p dung thi nghiém stic khang va cham & mién téc do
thap theo ACI 544-2R da phat hién thay su khong phu hop
dé thi nghiém stc khang va cham ctia BTTNSC CST.

Thuc t&€ mot s tac gia da phai tha nghiém sé lan tha
roi tGi 1.896 lan méi c6 thé hinh thanh vét nat va pha hay
mau [8, 9, 11, 12], nhom nghién ctiu cling da gap khé khan
khi thir nghiém tha tai trong rgi cho mau BTTNSC CST c6
ham lugng cét sgi 1,5% theo Tiéu chudn ACI 544-2R-89 dén
700 lan van chua hinh thanh vét nut.

a)
Mau thiy
Dai thép
& Dé thép
b)
Chidu cao roi
1000mm
E thép \{:::
M3y thiy
Dai thép
& Dé thép

2L,

Hinh 3.2: M6 hinh thiét bi thi hghiém suc khéng va cham cda vit
liéu BTTCSC CST: a) - Theo dé nghi cda Hussain A. Jabir va céng su;
b) - Strdung dé thi nghiém cta nhém nghién ctu

Theo dé nghi clia nhiéu tac gia va téng két cta ACI,
nhém nghién clu da dé xudt cai tién phuong phap thi
nghiém theo ACI 544-2R-89 theo huéng gilf nguyén tiéu
chuédn vé méau tht nhung tang nang lugng va cham bang
cach tang khéi lugng qua nang tir 4,54 kg 1én 10 kg va tang
chiéu cao tha roi tir 457 mm [én 1.000 mm dua theo kinh
nghiém cda Hussain A. Jabir va cong su [9]. Cai tién théng
s6 thi nghiém tha roi ctia Hussain A. Jabir va cong su va stia
déi tuang tu clla nhdm nghién ctu thé hién trén Hinh 3.2.

So sanh véi cacthong sé thiét bi thi nghiém cia Hussain
A. Jabir va cdng su thi thiét bi st dung dé nghién ctru stic
khang cuda vat liéu BTTNSC CST clia nhém nghién cu co
cac diém tuong déng va khac biét sau day:

- CUng c6 trong lugng qua nang tha roi la 10 kg;

- Chiéu cao tha roi theo nghién ctiu la 1.000 mm, 16n
han so vai chiéu cao Hussain A. Jabir va cong su dé nghi
300 mm. Nhu vay, luc tac dong tir méi lan va cham sé gap
4,5 1an 1an so vd&i khéi lugng va chiéu cao tiéu chuén clia
ACI 544-2R va bang khoang 1,45 lan so vdi thi nghiém ctia
Hussain A. Jabir va cong su.

- M3u thir st dung 6 kich thuéc D = 150xH = 63,5 mm
dung theo quy dinh ctia ACI 544-2R-89 (trong khi mau thi
do Hussain A. Jabir va cdng su c¢6 kich thuéc D = 125xH =
65 mm).

Khac véi phuong phap thi nghiém cla Hussain A. Jabir
va cong su la chi ding lai & thoi diém xudt hién vét nat dau
tién trén mau thir (s6 lan tha roi la N,), phuong phép thi
nghiém ctia nhdm nghién ctu la sé ti€p tuc qua trinh tha
roi lap dén khi mau pha hoai (nut, bién dang va cham vao
vat chan cach mau 5 mm) va ghi lai s6 lan thuc hién tac
dong va cham tha roi N, nhu chi dan cta Tiéu chuan ACI
544-2R-89.

3.2. Chuéan bi mau thi: Theo chi dan cia ACI 544-2R-
89, mau thir dugc ché tao theo 2 buéc

- Budc 1: Ché tao mau tru tiéu chuén hinh tru D = 150,
H =300 mm cé cung cap phdi va mé tron véi cdc mau dung
dé thi nghiém cudng d6 nén, cudng dé ép ché, mé-dun
dan hoi.
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Sau khi bdo dudng 28 ngay dung theo chi dan cdaTiéu chuan, ti€n hanh cat mau thr thanh cac mau thir dang dia c6 kich
thudc D = 150; H=63,5 m. S6 lugng cdc mau thirgdm: 3 mau M11050,0; 3 mau M120S50,0; 3 m&u M110S0,5; 3 mau M120S0,5;
3 mau M110S1,5 va 3 mau M12051,5.Téng cong 18 mau thir téng hop trong Bdng 3.1.

Bang 3.1. S6'luong va quy cach mau thi nghiém stc khang va cham UHPSFC véi ham luong soi thép tir 0%, 0,5% va 1,5%

S6 lugng mau
Loai mau M120 M110 M120 M110 M120 M110
S0,0 S0,0 S0,5 S0,5 S1,5 S1,5
Hinh dia D150xH63,5 mm 3 3 3 3 3 3

3.3. Cac tiéu chi danh gia suc khang va cham ctia mau thi
- 56 1an chiu va cham cla khéi lugng tha roi dén khi ntit N, va dén khi pha hoai N,
-Tinh todn néng lugng va cham tac dung Ién mau thi:
Néng lugng va cham gay vét nat dau tién (E1) va gay pha hlly mau (E2) dugc tinh theo cong thic (1) va (2).
2
my
E1:N1T:N1mgH @ m

2
my
E, :N27=mgH Q) (2)

Trong do: N, - S6 1an tha roi khéi lugng va cham tinh dén thai diém hinh thanh vét nit; N, - S6 lan tha roi khéi luong va
cham tinh dén thai diém pha hoai mau thd; m - Khéi lugng qua nang (m = 10 kg); v - Van t8¢ qua rai & thai diém va cham;
g - Gia t6c trong trudng (g = 9,81 m/s?); H - Chiéu cao tha roi (H = 1.000 mm = 1,0 m).

-Tinh toan suc chiu va cham cia mau thi:

D6 chiu va cham khi xuét hién vét nut (a,) va khi mau phé hiy (a,) c6 thé tinh theo cong thuic:

a =E/V, (J/am?®) -V, - thé tich mau thu (3)

3.4. Két qua thi nghiém siic khang va cham cia mau thir UHPSFC

3.4.1. Két qua thi nghiém

K&t qua thi nghiém stic khang va cham clia cac mau thir bang vat liéu UHPSFC cé ham lugng c6t sgi thép thap ghi trong
Bdng 3.2. D& tién so sanh, cac két qua dugc thé hién & dang biéu d6 trén Hinh 3.3.

Bang 3.2. Két qua thi nghiém suc khdng va cham cta UHPSFC (ham luong cét soi thép bang 0,0%, 1,0% va 1,5%

Tham sé Méu thir
M110-S0,0 | M120-S0,0 | M110-S0,5 | M120-S0,5 | M110-S1,5 | M120-S1,5

N] (1an) 4 4,3 10,6 16,0 21,3 32,67
N2 (1an) 7 7,3 27,6 35,7 74,7 83,67
E () 3924 4251 1046,4 1569,6 2092,8 3204,6
E,(J) 686,7 719,4 3041,1 3498,6 7324,7 8207,7
a, (J/cm?3) 0,345 0,372 0,938 1,430 1,864 2,868
a, (J/cm?3) 0,603 0.630 2,726 3,176 6,511 7,346

3.4.2. Phan tich két qua thi nghiém stic khdng va cham UHPSFC (ham lugng cét soi thép bdng 0,0%; 0,5% va 1,5%)

E1,E2 CUA UHPC CO 0,0% COT SQI THEP

al, a2 CUA UHPC CO 0.0% COT SOT

1000,00 0,800
< 0,700
800,00 e 0.600
600,00 0,500
0,400
400,00 0,300
200,00 0,200
0,100

M110 S0.0 M120 50,0 (000 M 110 S0,0 M 120 S0,0

mEl mE2 mal ma2
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E1,E2 CUA UHPC C0 0,5% COT SOI THEP

G AR T Ty R T

al, a2 CUA UHPC CO 0.5% COT SOI THEP

3500,00 e © 4,000 —
3 g 3,500 8 :T:
3000,00 3,000 N
o
2500,00 2,500 S
2,000 =
‘O‘ [ee]
2000,00 o 1,500 i
- o
100,00 b L
§ 0,500 I
1000,00 0.000
M110 S0,5 M120 S0,5 M 110 S0.5 M 120 S0,5
mEl mE2 mal ma2
E1,E2 CUA UHPC CO1,5% COT SOI THEP al, a2 CUA UHPC CO 1.5% COT SOI THEP
10000,00 8,000 - ©
~ 7,000 ) §
<
8000,00 3 6.000
£000,00 5,000
4,000 8
4000,00 3,000 % N
2000,00 2,000
1,000 I
000,00 0,000
M110 $1,5 M120 $1,5 ‘ M 110 S0,5 M 120 S0.5
mEl mE2 mal ma2

Hinh 3.3: Biéu dé kha nang hap thu nang luong va dé chiu va cham khi nirt va khi pha hdy véi cuong dé
ctia UHPC c6 cuong dé khac nhau chira cdc ham luong 0,0; 0,5 va 1,5% cét soi thép

Téng hap cac két qua thi nghiém stic khang va cham
clia nhom vat liéu UHPSFC véi cac ham lugng 0,0% (d€ ddi
chung), 0,5% va 1,5% cho phép rdt ra cdc nhan xét sau day:

- Vat liéu UHPSFC khong co c6t sgi thép (ham lugng
sgi thép bang 0,0%) c6 kha nang khang va cham rat thap.
K&t qua nay phu hgp vai két qua nghién ctu clia nhiéu tac
gia trong va ngoai nudc. Nhiéu tai liéu nghién cru con chi
ra rang khi khéng cé thanh phan c6t sgi thép UHPSFC co
kha nang chiu tai trong va cham con thap hon cac loai bé
téng co cbt sgi thong thudng, tham chi con kém bé tong
c6t thép thuong [9, 12].

- Khi tang cudng do chiu nén ctia UHPSFC khong co cot
sgi thép thi suic khang va cham cling tang Ién. Tuy nhién,
muc d6 tang khéng nhiéu, két qua thi nghiém cho céc
cudng do nén 110 va 120 MPa cho thay khi tang cudng do
nén lén 10 MPa, sutic khang va cham chi tang khoang 8,3%
phan tich theo kha nang hap thu nang lugng tinh dén thoi
diém hinh thanh vét nut va tang khodng 4,76% tinh dén
thai diém pha hoai mau (Hinh 3.3).

- Khi dugc bé sung thanh phan cét sgi thép, du ham
lugng nhé cling lam tang suc khang va cham cla vat liéu
UHPSFC mét cach dang ké. So sanh biéu dé trén Hinh 3.3
cho thay:
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+ Vi loai vat liéu UHPSFC c6 cuang dé chiu nén thiét ké
110 MPa khi bé sung 0,5% cét sai thép stic khang va cham
tang khoang 2,9 lan tinh theo muic hap thu nang lugng dén
thai diém xuat hién vét nut va 4,42 1an tinh dén thoi diém
pha hoai mau thir so véi khong cé cét soi.

+ Vi loai vat liéu UHPSFC c6 cuang dé chiu nén thiét ké
120 MPa khi bé sung 0,5% cét sai thép stic khang va cham
tang khoang 3,7 lan tinh theo muic hap thu nang lugng dén
thai diém xuat hién vét nut va 4,86 1an tinh dén thai diém
pha hoai mau thir so véi khong cé cét soi.

+ Vi loai vat liéu UHPSFC c6 cudng d6 chiu nén thiét
k& 110 MPa khi b sung 1,5% c6t sgi thép stic khang va
cham tang khoang 5,33 lan tinh theo mdc hap thu nang
lugng dén thai diém xuat hién vét nit va 10,67 lan tinh dén
thai diém pha hoai mau thd so véi khéng cé cot sai.

+ Vi loai vat liéu UHPSFC c6 cudng d6 chiu nén thiét
k& 120 MPa khi b sung 1,5% c6t sgi thép stic khang va
cham tang khoang 7,54 lan tinh theo mdc hap thu nang
lugng dén thai diém xudt hién vét ndtva 11,41 1an tinh dén
thai diém pha hoai mau th so véi khéng cé cot sai.

Hiéu qua lam tang suc khang va cham cta UHPSFC
dugc giai thich la cét soi thép c6 tac dung lam tang tinh
déo, tinh dai chiu va cham va lam cham qua trinh hinh
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thanh vét nut. Vé ca ché chiu luc, sau khi vét nut xuat hién,
cac cot sgi c6 tac dung bac cau qua vét nat, ngan can qua
trinh phat trién va mé réng vét nit, vi vay stc khang va
cham cua vat liéu dugc tang lén.

-V6i cing ham lugng c6t sgi thép bang 0,5% UHPSFC
c6 cudng dé nén 120 MPa cé khéd nang khang va cham I6n
gap 1,51an tinh dén khi hinh thanh vét nit va gap 1,15 lan
tinh dén thai diém pha hoai mau so vai vat liéu UHPSFC
€6 cudng d6 nén 110 MPa. Tuong tu nhu vay, cung ham
lugng cbt soi thép bang 1,5% UHPSFC c6 cudng d6 nén
120 MPa c¢6 kha nang khang va cham 16n gap 1,53 lan
tinh dén khi hinh thanh vét nut va gap 1,13 lan tinh dén
thai diém pha hoai mau so vdi vat liéu UHPSFC c6 cudng
dé nén 110 MPa.

Két qua trén cho thay, khi cudng do chiu nén cao hon
sé c6 do chat va kha nang kim ché su tudt clia cét sgi ra khoi
bé tong I6n hon.

- Phan tich stic khang va cham tir thai diém hinh thanh
vét nut dau tién dén thai diém pha hoai mau thi cho thay:

+V3i UHPSFC khong c6 c6t soi thép, cac sé lan va cham
tha roi N,/N, hay muc nang lugng E./E, khéng chénh léch
nhiéu, vao khoang 1,69 dén 1,75 lan.

+ V&i UHPSFC c6 ham lugng c6t soi thép 0,5%, cac s6
lan va cham tha roi N/N, hay muc néng lugng E./E. chénh
dang k&, vao khoang 2,3 dén 2,9 lan.

+ Vi UHPSFC ¢6 ham lugng c6t soi thép 1,5%, cac s6
lan va cham tha roi N/N, hay muc néng lugng E./E. chénh
dang ké, vao khoang 2,56 dén 3,5 lan.

Mau thtt UHPSFC c6 ham lugng soi I6n hon sé c6 kha
nang duy tri siic khang va cham sau nut I6n han do phan
bé cac cét soi thép dong déu han.

4, KET LUAN VA KIEN NGHI

- Két qua nghién ctiu da cho thdy kha nang ché tao vat
liéu UHPSFC bang vat liéu san c6 & Viét Nam hoan toan kha
thi, cho két qua dat cac yéu cau ky thuat vé tinh chat co ly
mot cach 6n dinh, tin cay.

- Viéc ing dung linh hoat Tiéu chuan ACl 544-2R-89
theo huéng tuan tha phuang phap ché tao, hinh dang
va kich thuéc mau thit nhung ting nang lugng tac dong
va cham da cho hiéu qua tét, rat ngan thai gian va chi
phi thi nghiém ma van thu dugc két qua cé du do6 tin cay
tuong duang véi két qua nghién ctu ctia mot sé tac gia
nudc ngoai.

- Nghién ctu nay da gép phan lam ré hiéu qua clia
thanh phan c6t soi thép trong viéc nang cao kha nang
khang va cham cla vat liéu UHPSFC trong diéu kién ché
tao bang vat liéu san cé & Viét Nam. Vi ham lugng cét sai
khéng cao khoang 1,5% tinh theo khéi lugng thé tich, kha
nang khang tai trong va cham ctia UHPSFC c6 thé tang
11,41 lan so véi loai vat liéu cing cudng dd nén nhung
khong c6 thanh phan cét sgi.

- Cling cac nghién cuu trudc day, két qua nay ciing
chi ra rang kha nang chiju tai trong va cham ctia UHPSFC
c6 1,5% ham lugng cét soi c6 thé gap 15 dén 20 1an so
vGi bé tong thudng (C40), diéu nay co y nghia I6n khi tng
dung dé tang cudng céc tru cau cé nguy cd chiu cac tai

trong dam va cla xe co, tau bé hay cac ban mat cau khi
xét cac tai trong trat banh cla thiét bi dudng sat hay cé
vat ndng raoi.
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ABSTRACT: This study presents the effect
of uncompacted void content value on the
compressive strength, splitting tensile strength,
flexural strength and modulus of elasticity of
roller-compacted concrete made of hybrid sand.
Hybrid sand was prepared by the combination
between river sand and manufactured sand. The
uncompacted void content value went down when
substituting manufactured sand by river sand.
The incorporation 60% manufactured sand and
40% river sand resulted in an improvement on
the mechanical properties of roller-compacted
concrete.

KEYWORDS: Hybrid sand, roller-compacted
concrete, uncompacted void content.

1. INTRODUCTION

Replacing river sand by crushed sand in concrete
industry has been a good approach to reduce negative
effects on the environment. Crushed sand could be used
in many kind of concrete. Menadi et al. [1] revealed that
there was no adverse effect on concrete strength when
using 15% of crushed sand in the mixture. Increasing
compressive strength was also found at 28, 56 and 91 days
of concrete using crushed sand [2]. The strength increase
of geopolymer concrete containing 10% of crushed sand
was also observed in a study of Saravanan et al. [3]. Yang
et al. [4] reported that the use of crushed sand improved
compressive strength of Ultra-High Performance Concrete
(UHPC). This phenomenon is related to the reduction
of water-binder ratio of mixture. Moreover, the UHPC
autogenous shrinkage increased by 39.2% when replacing
50% of river sand by crushed sand.

Sand particle characteristics, such as shape, voids
content, particle size distribution will to be effect on rheology
of concrete. Cepuiritis et al. [5] stated that key factors affecting
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on the concrete workability were 0.125/2 mm particle shape
and < 0.125 mm particle properties. Similarly, Haddad et al.
[6] showed that aggregates grading and shape affected
significantly on the properties of Portland cement mortar.
Furthermore, Hong et al. [7] revealed that an increase in the
roughness of coarse aggregate surface leaded to improve
the splitting tensile strength, uniaxial compressive strength,
elastic modulus and Poisson’s ratio of concrete.

Uncompacted void content (U) values can be used
to evaluate angularity, sphericity and surface texture
characteristics of fine aggregate. However, no research
investigated the effect of compacted void content on
mechanical properties of concrete. Therefore, the main
of this study is to investigate the influence of U value on
mechanical properties of roller-compacted concrete made
of hybrid sand. Hybrid sand was prepared by mixing river
sand and crused sand.

2. TESTING PROGRAM

2.1. Materials

2.1.1. Cementitous materials

Ordinary Portland Cement (OPC) type | conforming
ASTM C 150 [8] was used in this research. Its fineness
determined by the Blaine method is 347 m?/kg and its
specific gravity is 3.14. Initial and final setting times of the
OPC were obtained at 110 and 155 minutes, respectively.
Its chemical composition detected by X-ray fluorescence
analysis (XRF) was listed in Table 2.1.

Fly ash as a partial cement replacement having
chemical composition as shown in Table 2.1 was also
employed to develop roller-compacted concrete in this
study. The Blaine specific surface area of fly ash is 289 m?/
kg. And, the specific gravity of fly ash is 2.40. The amount
of fly ash particles retained on 45 um sieve is 7.92% using
wet-sieve method. This result confirms that the fly ash
fulfilled the requirement of fineness following to ASTM
C618 [9]. As can be seen in Table 2.1, the total amount of
silica, alumina and ferric oxide in fly ash is 91.3% so it is
classified in F class according to ASTM C618 [9].
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Table 2.1. Chemical composition of OPC
and fly ash used in this study

OPC Fly ash

Chemical composition (%)
Silica (Si0,) 20.7 523
Alumina (Al,0,) 45 249
Ferric oxide (Fe,0,) 33 14.1
Calcium oxide (CaO) 63.0 -
Magnesium oxide (MgO) 1.8 -
Sodium oxide (Na,O) 0.10 0.67
Potassium oxide (K,0) 0.74 -
Sulphuric anhydride (SO,) 2.3 0.47
Loss on ignition (LOI) 2.8 0.15
Compressive strength (N/mm?)

1 day 146 -

3 days 26.2 -

7 days 33.0 -

28 days 43.0 -

2.1.2. Aggregates

Crushed stone having the range size from 4.75 mm to
19 mm was used as coarse aggregate in RCC. Its physical
properties show in Table 2.2. Table 2.3 shows the grain
gradation of coarse aggregate.

Crushed sand with size below 4.75 mm was prepared
to make fine aggregate. The incorporation of river sand and
crushed sand to provide hybrid sand for developing RCC
in this work. Table 2.2 shows physical properties of the river
sand (Figure 2.1a) and crushed sand (Figure 2.1b). The fineness
modulus of river sand is lower than that of manufactured
sand. Whereas, the water absorption of river sand is higher
than of manufactured sand. The ratios of manufactured sand
by weight in the hybrid sand are 90%, 80%, 70%, 60%, 50%
and 40%, represented by C590, CS80, CS70, CS60, CS50 and
CS40, respectively. The fine aggregate in the control mixture
was prepared from 100% of manufactured sand.

Table 2.2. Physical properties of aggregates

Coarse aggregate Fine aggregate
Properties (19-4.75 mm) (4.75 -0 mm)
Crushed stone Manufactured | River
sand sand
Apparent specific gravity 2.79 279 2.69
Bulk density (kg/m?) 1450 1647 1390
Water absorption (%) 0.40 0.60 1.02
Los Angeles abrasion value (%) 1
Fineness modulus - 34 14

Table 2.3. The grain gradation of coarse and fine aggregates

Sieve size Percent passing (%)

(mm) Crushed stone Riversand | Crushed sand
125 100 100 100
9.5 70 100 100
4.75 40 100 100
2.36 0 99.42 86.76
1.18 0 97.79 57.67
0.6 0 89.83 42.41
0.3 0 58.97 26.8
0.15 0 12.59 19.59

0.075 0 4 13.26

Based on the grain gradation of aggregate in Table 2.3,
the amount of fine aggregate was fixed at 54% of the sum

of aggregates (coarse and fine aggregates) in the mixture.
Meanwhile, the 46% of coarse aggregate was used in order to
fulfill the requirement of gradation for RCC [10, 11]. The upper
and lower limit of suggested gradation for RCC (Figure 2.2) is
recommended by American Concrete Pavement Association
[12]. The optimum gradation is the 0.45-power curve which
is used to reach the maximum density of RCC [13]. Figure 2.2
shows various gradations of aggregates used in this study.

2.2, Mixing proportion of RCC

Many previous researches have recommended that the
cementitious materials in the RCC mixture ranged from 12%
to 16% of the sum of binder and aggregates content by
weight in order to attain the requirements of strength and
durability [11]. Hence, the total binder (cement and fly ash)
was used at 14% in this study, corresponding to the binder
contentin the RCC mixture is 295 kg/m3.The fly ash replaced
partially cement at 30% of the total binder content.

The optimum water content in the control RCC mixture
was determined by modified Proctor test in accordance with
ASTM D1557 [14]. According to this method, the control RCC
mixture was compacted in the 6-in (152.4 mm) Proctor mold
(Figure 2.3a) with various water contents (i.e. 120, 140, 160,
180 and 200 I/m?3). After each Proctor test, the dry density
corresponding the water content of the control RCC mixture
was measured conforming ASTM D1557 [14]. Finally, five
dry density values of RCC with five the water contents in the
control mixtures would be used to establish a compaction
curve, which presents a relationship between the dry density
and the water content of RCC (Figure 2.3b). It can be seen
that the optimum water content of the control RCC mixture
was determined from the compaction curve. Consequently,
mixing proportion of all RCC mixtures are shown in Table 2.4.

—— Upper
—— Lower

- =% - Control
~ %= 590

- % - CS80

- -% - CS70

= =% = CS60

- & - (S50

- =% - (540

40 % —e— Optimum

Percent Passing (%)

1 0.01
Sieve (mm)

Figure 2.2: The various gradations of aggregates used in this work

Figure 2.3: a) - The modified Proctor test
and (b) - The compaction curve of the control mixture
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Table 2.4. Mixing proportions of all RCC mixtures

vo| | OO | coms | UG | v

comen | T | T | e | wantacured | i
1 Control 206.5 88.5 969 0 1138 144
2 C-CS90 206.5 88.5 969 113.8 1024.2 144
3 C-CS80 206.5 88.5 969 227.6 910.4 144
4 C-CS70 206.5 88.5 969 3414 796.6 144
5 C-CS60 206.5 88.5 969 455.2 682.8 144
6 C-CS50 206.5 88.5 969 569 569 144
7 C-CS40 206.5 88.5 969 682.8 455.2 144

2.3.Testing program

2.3.1. Uncompacted Void Content (U)

ASTM C1252 [15] was used to identify uncompacted
void contents of hybird sand in this work. The angularity,
sphericity and surface texture characteristics of the hybrid
sand would be provided throughout uncompacted void
content values.

2.3.2. Mechanical properties

Compressive strength and flexural strength of RCC
was measured at 7- and 28-day age conforming ASTM C39
[16], and ASTM C78 [17], respectively. Meanwhile, modulus
of elasticity of RCC was evaluated at age of 28 days in
accordance with ASTM C469 [18]. Table 2.5 shows the
testing standards and specimen preparation for mechanical
properties tests. Each measurement was tested in triplicate
and each reported value is an average of three tests.

Table 2.5. The testing items and specimen preparation for
mechanical properties tests

Testing Dlmenflon Testing | Quantity Testing
No. . of specimen | ages of
items 5 standards
(mm) (days) | specimen

1 Compressive 1SQX300, 7,28 2 ASTM C39
strength cylinder

) Flexural 100x1 90x400, 728 2 ASTM C78
strength prism

3 Modulus of 150%300, 28 21 ASTM
elasticity cylinder C469

3. RESULTS AND DISCUSSION

3.1. Uncompacted Void Content (U)

Figure 3.1 shows the uncompacted void content (U) of
hybrid sand used in the study. The U values declined gradually
when replacing crushed sand by river sand. The shape of river
sand is a main reason of this decrease (Figure 3.1).

3.2. Compressive strength

Compressive strength of RCC at 7 and 28-day ages is
presented in Figure 3.1. The uncompacted void content
of the control mixture is 47.33% and that of the C-CS40
mixture is 45.738%. Thus, it can be noted that replacing the
manufactured sand by the river sand resulted in a decrease
of the uncompacted void contents in fine aggregates.
However, it is very interesting to find that the C-CS60 mix
attained the highest compressive strength at ages of 7
and 28 days in comparison to other mixtures. A strength
increase of C-CS60 mix compared to that of control mix
was 11.2% at 7-day age and 14.6% at 28-day age. This result
may be associated with two following reasons. Firstly,
the gradations of CS60 and CS70 are better than those of
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others because they are closely the optimum gradation [19]
(Figure 2.2). Secondly, the shape and texture of aggregates
also affect the properties of concrete [20]. As can been
seen in Figure 3.2, the surface texture of manufactured
sand is rougher than that of river sand, that caused a bond
between aggregates and hydrated cement paste went
down. Therefore, when the amount of river sand replaced
the manufactured sand exceeds the optimum values
leading to the strength decrease.

50
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40 A

35 4

30 4

25 A

20 A

Compressive strength (MPa)
Uncompacted Void Content (%)

L D A LD D O
& & S L & S
; [ A ¥

ID. mixtures

Figure 3.1: Compressive strength of RCC at various ages

a) b)

Figure 3.2: a) - A manufactured sand particle; b) - A river sand particle
3.3. Flexural strength

Flexural strength (MPa)
Uncompacted Void Content (%)

ID. mixtures

Figure 3.3: Flexural strength of RCC at various ages

Flexural strength of RCC obtained from 3.05 to
3.35 MPa at 7 days and from 4.58 to 5.05 MPa at 28 days
depending on the dosage of manufactured sand in the
mixture. The flexural strength attained approximately 15%
of compressive strength. This results reveal that the RCC is
eligible to in application for pavements. The highest flexural
strength value was also observed in the mixture containing
60% of manufactured sand. The control was the lowest
flexural strength. The combination between manufactured
sand and river sand improved strength.
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3.4. Modulus of elasticity

Figure 3.4 presents the elastic modulus of RCC mixtures
at 28-day age with various uncompacted void content
values. The elastic modulus value was highest in the
mixture containing 60% of manufactured sand. This result
exhibited the relationship between strength and modulus
of elasticity. The higher the strength, the higher modulus of
elasticity was.

44 47.5
m 28 days
D)

13 - A7

42 - 46.5
41 - 46

10 - 15.5

Modulus of elasticity (GPa)
Uncompacted Void Content (%)

39 - 45

38 - 44.5

ID. mixtures

Figure 3.4: Modulus of elasticity of RCC at various ages

4. CONCLUSION

The following conclusions can be drawn from this study:

- U values declined when increasing the replacement
of manufactured sand by river sand.

- Compressive strength, flexural strength and modulus
of elasticity of roller-compacted concrete attained
the highest values in the mixture containing 60% of
manufactured sand.
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Phan tich ing x& va co ché hu hdng
trong dam bé t6ng vé ngao bang thuc nghiém

va mo hinh truong pha

m TS. V0 BA THANH; KS. NGUYEN THI HUYEN

ThS. NCS. MAIHOANG ANH"; PGS. TS. TRAN THE TRUYEN

Trudng Dai hoc Giao théng van tai

B TS.HO XUAN BA

Phdn hiéu tai TP. H6 Chi Minh, Trudng Bai hoc Giao théng vdn tdi

Email: ®“mhanh.nhathuy@gmail.com

TOM TAT: Be téng than thién véi maoi truong nhu
bé tong vd ngao ngay cang dugc quan tam nghién
ciu. Do d¢, bai bdo s& dung phuong phap thuc
nghiém va phuong phap mé phdng truong pha dé
phan tich Ung x& va co ché hu héng cla dam bé
téng vé ngao. DE gidi quyét cac van dé néu trén,
nghién clu nay thuc hién cac céng viéc sau: (i)
Thiét ké hén hop bé téng vd ngao thay thé cho cat
vai ty 1& 30% khéi luong va hdn hop bé tong déi
ching khéng vd ngao; (i) Thi nghiém xac dinh cac
théng sé co ban cla hai hdn hop trén nhu moé-dun
dan hdi, hé sé Poisson, cudng dé chiu kéo khi udn
va nang luong khang ndt cda vat liéu dé lam tham
s& ddu vao cho phuong phap trudng pha; (iii) Thiét
lap phuong phap truong pha dé du doan su hinh
thanh va phat trién vét ndt ciing nhu duong cong
Ung xU cla ddm bé téng vé ngao trén. K&t qua dat
dugc tU phuong phap mé phdéng dap Ung 8t véi
két qua phuong phap thuc nghiém.

TU KHOA: M6 hinh truong pha, thuc nghiém, bé
téng vd ngao, duong cong Ung xU, hu hdng.

ABSTRACT: Sustainable concrete such as
clam-shell concrete is increasingly receiving
research attention. Therefore, this paper uses
experimental method and phase-field modeling
to analyze the behavior and damage mechanism
of clam-shell concrete beams. To solve the
above problems, the present study carries out the
following works: (i) Design a clam-shell concrete
mixture to replace 30% of sand by weight and
a control concrete mixture without clam-shell;
(i) Experiment to determine properties of the
aforementioned concrete mixtures such as
elastic modulus, Poisson’s ratio, flexural tensile
strength, and fracture toughness of the material
as input parameters for the phase-field method;
(iii) Establish the phase-field method to predict
the crack initiation and development as well as
the behavior curves of the clam-shell concrete

beams. The obtained results of the simulation
method respond well to the results of the
experimental method.

KEYWORDS: Phase-field modeling, experiment,
clam-shell concrete, behavior curves, damage.
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1.DAT VAN BE

Viét Nam |a qudc gia dang phat trién, nhu cau xay
dung cong trinh cau va nha clra rat I6n, trong do vat
liéu bé tdng dugc ap dung chd yéu. Hién nay, dé bao vé
moi trudng, chéng sat 16 b séng, Chinh pha da dua ra
nhiéu han ché cho viéc khai thac cat va khuyén khich
viéc nghién ctu ché tao cac vat liéu xanh, than thién vai
moi trudng, trong do6 c6 bé téng vé dong vat nhuyén thé.
Haon nira, Viét Nam 1a mot quéc gia ven bién véi dudng
ba bién dai hang nghin km véi nhiéu hai dao. G day, ty lé
nudi trong dong vat nhuyén thé chiém trong s 16n trong
san lugng nuéi trong thay san. Do do, lugng vo dong vat
nhuyén thé dugc thai ra méi trudng rat I16n, hia hen la
mot ngudn cung cap tét cho viéc ché tao bé tong than
thién véi moi truong.

Trén thé gidi da c6 nhiéu nghién ctu vé st dung hau
nhu cac loai vé nhuyén thé nhu hau, ngao, so, so diép...
Nghién ctu vé ap dung vo nhuyén thé da phan tich dé
tim ra ty 1& thay thé& vé nhuyén thé cho da va séi séng
trong bé téng va so sanh ddc tinh co ly clia ching véi bé
téng déi chiing. Nghién cu Cuadrado-Rica [1] va cong su
da tim ra ty lé thay thé cta vo so diép nghién dugc dung
trong bé tong va danh gia tinh kha thi trong viéc ap dung
clia nd. Sau do, nghién ciu da dua vao vat liéu ap dung
cho méat dudng tham nudc da cho thay kha nang ap dung
tét cda vat liéu nay. Tiép do, cac nghién ctu [2, 3] da s
dung ty l& v6 so va vo hau nghién dé thay thé cho cét liéu
tho va c6t liéu min ap dung cho bé téng. Nguyen va cdng
su [4-6] da st dung vo dong vat nhuyén thé dé nghién
ctiu d6 bén va tudi tho két cau dé ap dung cho bé téng
mat dudng tham nudc.

Tiép thu cac nghién cdu trén thé gidi, tan dung cac
vé ngao thudng xuyén thai ra méi trudng & Viét Nam,
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bai bdo nay dua ra ty 1é thay thé vo ngao 30% theo khoi
lugng cho cat tu nhién. Sau d6, thi nghiém xac dinh
dac tinh cta bé tong vo ngao nay va bé téng doi ching
khéng c6 vé ngao dé lam tham sé dau vao cho phuong
phap mo6 phoéng truong pha. Phuong phap truong pha
la phuong phap tién tién dugc 4p dung rong rai trén thé
gidi va chiing minh la phuong phap mé phong sé6 manh
va dang tin cdy dé mé phéng su hinh thanh va truyén vét
nut phuc tap trong két cdu [7, 8, 91. Phuang phap nay dua
trén nguyén tac bién thién cta bién truong pha va ham
suy bién d€ mé ta su suy gidm nang lugng va trang thai
hu hong cta két cau. Bai bao nay st dung phuong phap
trudng pha dé xac dinh dudng nut va dudng cong tng
xU vat liéu ctia dam bé tdng vo ngao va bé téng tong doi
chiing. Cac két qua dat dugc clia nghién clru nay sé dua ra
mot vat liéu than thién véi moi trudng, déng thai dé xuat
phuong phap trudng pha mé phdong thay thé mot phan
cho phuang phép thi nghiém, gop phan giup gidm thiéu
lugng vat liéu thai loai ra moéi trudng sau khi thi nghiém.

2.GIOI THIEU VE PHUONG PHAP TRUGNG PHA

Xét trong mot mién ¥ 1a mot vat thé bi nit, trong d6
oV la bién ngoai cta V. Dat T la vét nat trong mién V.
Trang thai cla vét nit dugc mod ta bang mot bién trudng
pha p(x) véi xe V. Trong phuang phap trudng pha, téng
nang lugng trong mot vat thé bi nat 1 dugc moé ta (chi
tiét xem trong [7]):

M, p)= [T1,(E. p)aV + [ G, p(p.Vp)aV (1)

Trong dé: G,.- Nang luong khang nut ; £ - Ten-xo bién
dang; u - Vector chuyén vi; sovn-2+Lv, v, - Ham mat do vét
nut; I - Tham s6 chiéu dai. Trong nghién ctu cua [7], ham
mat d6 nang lugng dan héi I dugc xac dinh nhu sau:

[1,(u, p)="¥"(E){g(p)+x}+¥ (E) @

Trong (2), g(p)=(1- p)’ - Ham suy bién; k - S thuc vé cling
nho; v*(g) va ¥ (&) - Ham ndng lugng dan hoi chiu kéo va
chiu nén khi két cau chiu luc, tuong tng. Theo nghién ctu
[7], bién trudng pha p(x) dugc xac dinh bang cach giai hé
phuong trinh dudi day:

2(1-p)H +%(pflep):0 trong V'

p(x) =1 tai [~ 3)
Vp(x).n =0 tai OV
Vai: H %g}gﬁ{‘l’*(x,f)} - Ham lich st bién dang theo
thai gian 1; n - Vector phéap tuyén tai bién oV; Vp va Ap -
Gradient va Laplace cua p.
Gidi hé phuong trinh dudi day dé xac dinh vector
chuyén vi u(x):

V.-o(u,p)= f trong V
tai oV ()
tai oV

ulx)=u

o.n=F

Trong d6: f - Luc khéi trong V; F - Ngoai luc trén bién
oV; o - Ung suat Co-si.

3. XAC PINH PAC TiNH VAT LIEU BE TONG VO
NGAO VA SO SANH KET QUA GIUA MO PHONG VA
THUC NGHIEM

3.1.Thiét ké thanh phan cap phdéi bé tdng vé ngao

Hinh 3.1: Ché tao méu thi nghiém bé téng vé ngao: a) - V6 ngao;
b) - Vé ngao nghién; c) - Pdc mau; d) - Cc loai mau thi nghiém

Ngoai thanh phan vo ngao (CS) dugc thay thé mot
phan cho cat, vat liéu st dung ché tao cac hén hgp bé téng
gbm xi mang PC40, da dam, cat song, nudc sach, tro bay
va phu gia siéu déo (PGSD). Trong cac nghién ctu trén thé
gidi vGi bé téng ti vo nhuyén thé, ty 1& thay thé vo nhuyén
c6 thé 1én t6i 60%. Do d6, nghién cliu nay st dung vo ngao
san c6 & Viét Nam vdi ty 1é thay thé cat tu nhién la 30% theo
khéi lugng. Sau do, thi nghiém so sénh muc dé thay ddi cac
thong s6 vat liéu vai bé tong déi chiing (0%CS).

Hinh 3.1 mé ta hinh anh ché tao bé tong v6 ngao. Cac
budc tién hanh thiét ké thanh phan bé téng vé ngao dugc
tién hanh theo Tiéu chudn ACI 211.4R-08 va tham khao Tiéu
chudn TCVN 10305:2014. Cap phdi bé tdng tham chiéu
dugc thiét ké véi cudng dd chiu nén muc tiéu la 30 MPa.
K&t qua tinh todn thanh phan cac cap phdi trén méot m? bé
tong dugc thé hién trong Bdng 3.1.

Bang 3.1. Thanh phan phéi trén cda céc cap phéi trén 1 m? bé téng

V4t liéu thanh phan
c:f B m)é(:lg Cat d?n?n n‘gI:o LIS ;:;l PGSD
phot kg kg kg kg lit kg lit
0%CS 474 640 1045 0 196 80 5,0
30%CS 474 448 1045 192 201 80 5,0

3.2. Xac dinh mé-dun dan héi va hé sé Poisson

Mau thi nghiém xac dinh mo-dun dan hoi va hé sé
Poisson c6 dang hinh tru kich thudc HxD = (300x150)mm
theo Tiéu chudn ASTM C469. Méi cap phdi dugc gébm ba mau
thi nghiém vdi thiét lap thi nghiém dugc mo ta & Hinh 3.2a.

P10 P
 —

a) b)
Hinh 3.2: Thi nghiém xac dinh: a) - Mé-dun dan héi
va hé sé Poisson theo ASTM C469; b) - Cuéng dé chiu kéo
khi uén cho cac méu theo TCVN 3119-2022
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Gia tri trung binh dat dugc cla mo6-dun dan héi
tuang ung vaGi 0%CS va 30%CS lan luot la 31.625,83 MPa
va 29.372,31MPa. Mdc d6 suy giam gia tri mé-dun dan hoi
la 7,12%. Hé s6 Poisson tuang ing cla hai cap phdi tuong
Ungla 0,192 va 0,196.

3.3. Xac dinh cudng dd chiu kéo khi uén

Ché tao mau dam co kich thudc chiéu dai, chiéu réng
va chiéu cao lan lugt 1a LxBxH = (400x100x100)mm (khoang
céach hai géi la 300 mm) dé xac dinh cudng dé chiu kéo khi
udn théa man Tiéu chudn TCVN 3119-2022 nhu thé hién &
Hinh 3.2b. Méi t6 hop mau tuang Ung véi madi ty 1é vo ngao
0%, 30% gom 3 mau dé tién hanh thi nghiém. Gia tri trung
binh dat dugc clia cudng d6 chiu kéo khi uén tuong tng
vGi 0%CS va 30%CS lan luot 1a 6,744 MPa va 6,291 MPa. Muc
dd suy giam gia tri mé-dun dan héi la 6,22%.

3.4. Xac dinh nang lugng pha hiy

Néng lugng pha hly G, (N/mm) la mét tham s6 quan
trong trong mé hinh mé phong su pha hoai ctia két cau.
Gia tri clia G, d6i vdi bé tong thusng dugc xac dinh bang
phuong phéap céng pha hay W, (Nmm) cla Rilem (1985)
[10] nhu sau:

W, +Mgu,
G = s 4 : (5)

Trong dé: M - Téng khdi lugng clia dam gilta cac goi
(kg); g - Gia téc trong trudng (m/s?); Uy - DO vong 16n nhat
cGia mau dam khi dam bi pha hoai (mm); 4 - Dién tich cta
mau tai mat cat tao vét nit trudc (mm?).

_

500

Initial crack [

| 20 |-t
|— 100 —»|

== |[—100 —»~|

¥/ : 400 ?/ :

Hinh 3.3: Thi nghiém xac dinh nang luong pha hiy G:
a) - Kich thudc dam; b) - So @6 va thiét bi thi nghiém
Thi nghiém uén ba diém cac mau dam co vét nit trudce
dai 20 mm véi kich thudc LxHxB = (500x100x100)mm (khoang
cach hai g6i la 400 mm) va diéu kién bién nhu Hinh 3.3a dé
xac dinh néng lugng pha hiy .. Cac thong s6 dugc do dac
trong suét qua trinh thi nghiém la tai trong tac dung, d6 véng
cta dam dugc do bang LVDT, d& mé rong vét nit (CMOD)
dugc do bang dau do dé6 ma rdng vét nit (Extensometer)
nhu trén sg d6 bé tri thi nghiém Hinh 3.3b. Trong qua trinh thi

3%

nghiém, t6c dé thi nghiém duoc gitt 8 mét muc nhat dinh vai
t6c dé gia tai 0,04 pm/s.
Sau khi dat dugc dudng cong quan hé tai trong-chuyén
vi (dudng nét dut trong Hinh 3.6), ta xac dinh dugc cong
pha hay W, la dién tich trung binh ctia cdc dudng cong va
xac dinh nang lugng khang nit G, nhu Bdng 3.2.
Bang 3.2. Gia trj trung binh cda W, va G,

T6 miu P u, W, a M A G,
(N) | (mm) | (Nmm) | (mm) | (kg) | (mm?) | (N/mm)
M3u déi ching | 4078 | 0,3 388 20 9,87 | 8.000 | 0,052
Mau 30%CS 3.897 | 0,26 356 20 9,82 | 8.000 | 0,0476

Ta thdy rang ndng lugng pha hily G, clia bé tong 30% vo
ngao bi gidm di 8,46% so vd&i bé tong (400x100x100)mm va
ranh nut 20 mm (luu y d€ gidm sé lugng phan ti trong mé
phéng, childy chiéu dai dam la khoang cach gilia hai g6ila 400
mm). G&i bén trai ¢6 dinh chuyén vi theo hai phuong, trong
khi g6i bén phai c6 chuyén vi theo phuang ngang dé tu do.
Dam dugc gia tai v6i budc chuyén vi khong déi Au =—0,005
mm tdi khi két cdu bi nit hoan toan. Bai toan dugc mé phong
trén mé hinh 3D.Theo nghién ctiu [11], ta xac dinh dugc tham
s6 chiéu dai /=35,+. TU cac gid tri thi nghiém vé mé-dun dan
hoi E trong phan 2.2 va cudng dé chiu kéo khi uén f trong
phan 2.3 va Bdng 3.2, ta c6 thé xac dinh dugc tham sé chiéu
dai tuong Ung vdéi bé tdng tham chiéu va 30%CS lan luot la
3,82 mm va 3,72 mm. Theo Miehe va cong su [7], tham s6
chiéu dai phai dam bao /> 2h . Do d6, ta chia ludi ta chia luéi
v6ih_ =15 mm va tai khu vuc khac clia két cau ta sir dung
Iuéi v6i h =20 mm nhu Hinh 3.4.

Hinh 3.4: Chia luéi cho két cdu

Két qua dat dugc bang phuong phap trudng pha va thuc
nghiém dugc trinh bay trong cac hinh 3.5 @éh 3.6. Hinh 3.5a thé
hién su phat trién cla vét nit theo phuong thang ding tai tai
gilta dam theo mo phdng, két qua nay tuong tu vai hinh anh
vét nit theo thuc nghiém uén dam ba diém nhu Hinh 3.5b. Hinh
3.6 thé hién két qua so sanh dudng cong tai trong-chuyén vi
véi mau dam chira bé toéng tham chiéu va bé tong 30%CS gilia
hai phuong phap. Cac dudng nét dut thé hién dudng cong Uing
xUr clia ba mau thi nghiém, trong khi dudng mau dé la dudng
cong Uing xU clia phuong phap truong pha. Nang lugng pha
hty 7, duoc tinh nhu Bdng 3.2. Ta thdy rang nang lugng W,
nay clia mau 30%CS bi giam 8,2% so v&i mau doi chiing. TU cac
hinh 3.5 dén 3.6, ta thay rang két qua gilra phuang phap thuc
nghiém va moé phong tuong tu nhau.




Hinh 3.5: So sdnh huéng phat trién vét nut giita mé phéng a)
va thuc nghiém b)
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Hinh 3.6: So sanh duong cong tng xtr tai trong-chuyén vi
giita mé phong va thuc nghiém: (a) - Mau dam chura bé téng
déi chung; (b) - Mau dam chia bé téng 30%CS

4, KET LUAN

Bai bao da thiét ké cap phdi bé tong déi ching va bé
téng 30%CS. Sau khi thi nghiém xac dinh cac thong s6 vat
liéu cho thay muic d6 suy gidm clia cudng do chiu kéo khi
uén la 6,22%, ctia moé-dun dan hoéi la 7,2% va clia ndng
lugng pha huy 1a 8,2% khi so sanh bé tong 30%CS véi bé
téng doi chiing. Diéu nay cho thdy muc do suy gidam chap
nhan dugc (dudi 10%) khi thay thé 30% khoi lugng vo ngao
cho cat tu nhién. Cac théng s6 vat liéu thi nghiém dugc si
dung lam tham s6 dau vao cho phuong phap mé phéng
truong pha. Két qua dat dugc gitia hai phuang phap la
tuong déng, diéu nay ching to rang phuong phap truong
pha la phuang phap mé phéng dang tin cdy dung dé du
dodn, phan tich iing x va co ché hu hong cla két cau. Cac
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nghién clu tiép theo c6 thé dung phuong phap trudng
pha mé phéng dudng nut do hién tugng truong nd cot
thép trong két cau bé tong vé ngao.

L&i cdm on: Nghién cu nay dugc tai trg bai Bo Gido
duc va Dao tao trong Dé tai ma sé B2024-GHA-03.
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ABSTRACT: Microsurfacing is a preventative
maintenance solution for pavements that has been
researched and developed since the 60s and 70s
of the last century and is increasingly improved
for technical efficiency in pavement maintenance
and environmental friendliness. The paper includes
analysis of experimental results of physical and
mechanical properties of Microsurfacing materials
conducted in the laboratory on 14 types of
mixtures using aggregates and cement sources
from all three regions Vietham, emulsion from 2
key suppliers in the Viethamese market and of
pavement performances from 8 trial sections on
typical national highways. These experimental
researches are mainly included in the contfent of
a ministerial-level research project of Ministry
of Transport [1]. The analyzing results show that
Vietnam's domestic material sources and domestic
contractors’' technology capacity fully meet the
requirements for maintenance efficiency using
Microsurfacing in Vietnam.

KEYWORDS: Microsufacing, frial sections of
Microsufacing, preventative pavement maintenance.

1. INTRODUCTION

Micro surfacing is mixture of dense-graded fine
aggregate, bitumen emulsion, water, mineral filler which
could be cement and additive. It has known as a highly
effective solution of corrective and especially preventive
pavement maintenance [2]. With thin layer of about 6mm
to maximum 15 mm paving in ambient temperature, micro
surfacing uses less natural material and creates little gas
emissions compared with hot mix asphalt. In the study
[3], it was estimated that micro surfacing consumes 40%
less primary energy, uses 50% fewer aggregate by mass
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and create 45% less emission when using as pavement
maintenance compared with milling and refilling technique.

As in [4], there are 02 types of micro surfacing mixes
distinguished by aggregate gradation for pavement
maintenance purpose. Type Il (named MS2) is used to fill
voids on the pavement surface, address surface distresses,
seal and provide a durable wearing surface. Type Il (named
MS3) provides high skid resistance and improves wearing
surface. MS3 is appropriate for heavy traffic road pavement,
used for rut filling or placement on highly rough surfaces
which requires large size aggregate to fill the voids.

During years of around 2015 to 2020, there are several
research projects of both in-lab and trial sections of micro
surfacing application in Vietnam using either MS2 and MS3.
The results show that Vietnamese material sources matches
to the micro surfacing requirement. Mixing properties as
tested in the laboratory are successful as required in the
ISSA technical guideline. Pavement performance with
micro surfacing has been monitored in the trial sections
shows highly potential application of micro surfacing in
Vietnam as one of the effective pavement maintenance
solutions [5,6,7,8,9,10,11,12,13, 14, 15, 16].

v s

Figure 1.1: Trial section in NHT -
Km257+00 - Km257+500, Ninh
Binh province

Figure 1.2: In-lab test
of wet-track abration loss

2.IN-LAB EXPERIMENTAL RESEARCHS

There are 14 in-lab experimental research on micro
surfacing were carried out focus on mix design, designed
mixture properties follows ISSA technical specification
included 12 MS3 mixes and 2 MS2 mixes [1]. Among 14
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researched micro surfacing mixtures there are 7 mixes using aggregate from central region of Vietnam, 4 mixes using the
aggregate in the North and 3 mixes using the aggregate in the South.

Quality control criteria for aggregate follows ISSI A143 for micro surfacing includes: resistance to degradation of small
size coarse aggregate by abrasion and impact in the Log Angeles machine; soundness of aggregate by use of sodium sulfate
of magnesium sulfate; san equivalent value of fine aggregate. The small size coarse aggregate (5 - 10 mm size) and fine
aggregate (0 - 5 mm size) from typical aggregate quarries for the in-lab researches were check and the results are highly

successful for all aggregate samples.

Technical criteria of the micro surface conforming to ISSI A143 were used in mix design and quality control in all 14
in-lab researches. They are mix time at 25°C, wet-track abrasion loss (one-hour soak), wet-track abrasion loss (six-day soak),
wet cohesion at 30 minutes, wet cohesion at 60 minutes, and wet tripping. It is also found for all designed mixed of 12 MS3
and 2 MS2 under the researches fully matched with the required technical criteria.

Table 2.1. The MS3 designed mixes fully matched with the requirement of ISSA

Mixes Mix time at 25 Wet-track abrasion | Wet-track abrasion loss | Wet cohesionat | wet cohesion at Wet tripping, %
DegC, s loss (1h soak), g/m? (6-day soak), g/m? 30, kg.cm 60 kg.cm
AD-N1-MS3 120 299.4 338.5 21 27 98
ESAM-N1-MS3 150 192.79 202.85 18 24.25 98
ESAM-N2-MS3 165 3336 338.54 17 215 98
ESAM-N3-MS3 156 3355 3784 16 22 98
ESAM-C1-MS3 132 164.5 213.8 17 22 97.5
ESAM-C2-MS3 130 296.1 335.6 19 23 97
ESAM-C3-MS3 150 192.79 NA 18 24.25 98
ESAM-C4-MS3 156 335.5 3784 16 22 98
ESAM-C5-MS3 133 230.3 285.4 19 22 97.5
ESAM-C6-MS3 135 197.4 230.3 18 22 97.5
ESAM-S1-MS3 130 213.2 328 16.5 25 98.5
ESAM-S2-MS3 135 210.6 3241 17 26.5 98
Requirement 75-180 <538 <807 =12 =20 > 90%
Table 2.2. The MS2 designed mixes fully matched with the requirement of ISSA
Mixes Mix time at25 | Wet-track abrasion Wet-track abrasion loss | Wet cohesion at | wet cohesion Wet
DegC, s loss (1h soak), g/m? (6-day soak), g/m? 30 kg.cm at 60; kg.cm tripping, %
ESAM-C6-MS2 132 19 23 263.2 289.4 98
ESAM-S1-MS2 120 265.9 387.5 15 21 29
Requirement 75-180 <538 <807 >12 >20 > 90%
Analyzing the in-lab testing data with Vietnamese »
material resources, it is found for the relatively closed z B i S i
relationship between the wet-track abrasion loss (1h soak) v ;;w‘-'-"'“

and the wet-track abrasion loss (6-day soak). This finding
could help to simply the mix design procedure.

400
350

300

y=0.8448x+98.13
R?=0.5881

Wet-track abrasion loss (1h soak)

150 200 250 300 350
Wet-track abrasion loss (6-day soak)

Figure 2.1: Relation between wet-track abrasion loss (1h soak
verses 6-days soak)

Equivalent sand of 0 - 5 mm aggregate is important
for wet cohesion of the micro surfacing mix. The higher
ES provides better wet cohesion, especially for the wet
cohesion at 30 minutes. Requirement of higher equivalent
sand of 0 - 5 mm aggregate, means cleaner aggregate
makes micro surfacing mix highly meet the requirement of
wet cohesion.

Wet cohesion at 30, kg.cm

40 50 60 70 80 90 100 110
Equivalent Sand of 0-5mm aggregate,%

Figure 2.2: Relation between ES and wet cohesion at 30’

While all the material components are clear for source
and technical criterial, the additive is exclusive product
which provides by Elasmex for most of the researched
mixes and ADeCo for the AD-N1-MS3. Other component of
additives being clear and from local resources are cement.
It is found for the relation, but not so closed between the
additives content (included cement) and the technical
criteria of wet-track abrasion loss and wet cohesion. The
relation shows role of the additives include cement in the
micro surfacing. The increasing of additive seems reduce
wet abrasion loss. However, higher additive content might
provide lower wet cohesion which could harmful for micro
surfacing. It is noted that this trend is not clear because not
so closed relations and only within the selected additive
content for the designed mixes researches (Figure 2.3).
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Wet-track abrasion loss (1h soak), g/m?
8
x

Wet cohesion at 30", kg.cm

Total content of cement and additive, %

Total content of cement and additive, %

Figure 2.3: Relation between total content of cement and additive
verse wet-track abrasion and wet cohesion of the designed mixes

3.TRIAL SECTIONS
9 among 12 designed MS3 under researches were
practically applied in the 17 trial sections on major NHs
(Table 3.1) on different type of pavement, pavement
conditions and under different traffic condition [17, 18, 19,
20,21, 22,23, 24, 25].
Table 3.1. The designed mixes and trial sections
TT | Mixture Code

1 AD-N1-MS3

Trial Section

1.QL21 - Km87+75 - Km87+375

2. Ho Chi Minh Road: Km455+000 - Km455+850,
Hoa Binh province

3. NH1: Km213+950 Km214+450, Ha Nam
province

4. NH1: Km2574+000 Km257+500, Ninh Binh
province

5. Hop Chau - Dong Tinh concrete road,
Km2+550 - Km2+691, Vinh Phuc province

6. Hop Chau - Dong Tinh concrete road,
Km10+864 - Km10+914, Vinh Phuc province

7. Ly Thai To street, Vinh Phuc city

8. Nguyen Trai street, Vinh Phuc city

9. Ho Chi Minh road, Km817+00 - Km829+500
10. Ho Chi Minh road, Km835+00 - Km845+00
11. NH1, Km487+200 - Km487+550, Nam Ben
Thuy, Ha Tinh province

12. Ho Chi Minh road, Km412+532 - Km430+00,
Quang Nam province

13. Ho Chi Minh road, Km445+00 - Km470+00,
Quang Nam province

14. Ho Chi Minh road, Km470+00 - Km480+175,
Quang Nam province

15. NH 49, Km0+00 - Km4+00, Thua Thien Hue
province

16. NH54, Km 123+00 - Km 148+240, Tra Vinh
province

9 ESAM-S2-MS3 | 17.NH61, Km 0 - Km20, Hau Giang province

2 | ESAM-N2-MS3

3 | ESAM-C1-MS3

4 | ESAM-C2-MS3

5 | ESAM-C4-MS3

6 | ESAM-C5-MS3

7 | ESAM-C6-MS3

8 | ESAM-S1-MS3

Assessment on pavement performance of some the
trial sections in [26], finding is macro texture of micro
surfacing and skid resistance highly matched for high
speed road, even with special sections of steep slope,
in sharp curves or at intersection approach. The macro
texture of the pavement surface has been reduced slowly
and gradually in the first year after road open, which meets
the requirement of skid resistance for high speed road and
the special sections.
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NHT, Km257+000 - Km257+500,
Ninh Binh province - Trial section  Hau Giang province - Trial section
No.4 No. 17
Figure 3.1: Photos of typical monitoring trial section
at 12" month after road open

NH6ET, Km 0 + 00 - Km 20+00,

12 months after road open monitoring were carried for
only 8 among 17 trial sections (the sections No. 1, 2, 3,4, 5, 6,
16, 17) for macro texture of pavement surface and pavement
skid resistance. Based on monitoring data at the 11 and 12t
montbh, it is found for relatively closed relation between the
macro texture (sand path depth) and 5 - 10 mm aggregate
abrasion (Figure 3.2). Stronger aggregate with low LA abrasion
provides higher micro texture after around one year of road
opening. LA abrasion for 5 - 10 mm aggregate should be less
than 15 for longer-term skid resistance.
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Figure 3.2: Aggregate LA abrasion verses surface macro texture

4, CONCLUSIONS

Testing results of 14 micro surfacing mixes and
performance of 8 monitoring trial sectionsinVietnam during
2015 - 2020 period shows highly potential applicability of
micro surfacing as corrective and preventive pavement
maintenance solution in Vietnam. Aggregate quality of the
typical quarries in all three regions of the North, the Central
and the South of Vietnam matches requirement for micro
surfacing production follows ISSA technical specification.
High quality aggregate, such as strong abrasion strength
of 5- 10 mm aggregate (LA <15%) or high ES of 0 - 5 mm
aggregate (ES =70) could result better quality of micro
surfacing mix. The potential for high-quality aggregates in
Vietnam and requirement less aggregate mass for micro
surfacing create an opportunity for Vietham to develop
technical specification and produce more durable micro
surfacing mix and with longer macro texture pavement
surface.

Additive included cement plays a role for micro
surfacing mixes setting and curing through technical
criterial of wet cohesion and wet-track abrasion loss.

08 among 17 trial sections of asphalt concrete and
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cement concrete corrective and preventive maintenance
using micro surfacing are under 11 - 12 months monitoring.
The results show good pavement performance without or
little defects and slowly deteriorated macro texture.
Regenerating pavement skid resistance and
maintaining the regenerated skid resistance using micro
surfacing is a strong advantage of the corrective and
preventive pavement maintenance. This advantage
needs to be verified by additional long-term monitoring
period. At the same time, long-term monitoring data can
also help analyze and estimate the life of micro surfacing
maintenance solutions under Vietnamese conditions.
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Kha nang st dung tro bay dién rac va cat nghién

N

dé ché tao bé tdng dam Ian lam I6p méng mat duong 6 t6

B TS.VUNGOCTRU
Trudng Dai hoc Xay dung Ha Noi
Email: trunv@huce.edu.vn

TOM TAT: Tro bay la loai phu gia khoang da duoc
s dung rat phd bién trong ché tao bé téng dam
I&n (BTDL) tU nhiéu ndm nay. Tuy nhién, véi ham
lugng tro bay ngay cang gidm, viéc thay thé tro
bay nhiét dién bang cac loai tro bay khac la rat
can thiét. Hon n(a, Viét Nam hién dang khéng
dd ngudn cung cat tu nhién phuc vu nhu ciu xay
dung & mét sé dia phuong. Do dé, viéc nghién clu
s dung cat nghién (CN) nhan tao dé thay thé cat
tu nhién 1a moét trong nhing gidi phap hiéu qua
khéng nhing vé kinh té&, ky thuat ma con cd vé méi
truong sinh thai. Muc dich cla bai bdo nay la danh
gid khd nang st dung tro bay dién rac két hop
véi CN nhan tao dé ché tao BTDL trong diéu kién
phong thi nghiém. Vat liéu s dung trong nghién
ciu gdbm: Xi mang Portland PC40 But Son; tro bay
cla Nha may Dién rac Greenstar; cét liéu 16n 13 loai
da dam (BD) D__ = 20 mm; cat nhan tao, bét da
(BD) dugc nghién tu da véi cla md da Kién Khé
(Ha Nam) va nudc sach dé nhao trén hén hop bé
téng. Két qud nghién clu cho thay, vdi ty 1é& tro
bay dién rac dao déng t 30 - 50% theo thé fich xi
mang cé thé ché tao duoc BTBL vdi d6 cing 32 -
42s, cudng d6 nén trung binh & tudi 28 ngay trén 20
MPa, d6 mai mon dat 0,295 - 0,314 g/cm?, mé-dun
dan héi khi nén finh & tudi 28 ngay 40,1 - 41,8 GPa.

TU KHOA: Tro bay, cat nghién, bé téng dam lan,
dé cung, cuong dé chiu nén, dé mai mon.

ABSTRACT: Fly ash is a mineral additive that has
been widely used in making roller-compacted
concrete for many years. However, with the
decreasing fly ash content, it is necessary to
replace thermoelectric fly ash with other types
of fly ash. Furthermore, Vietnam currently does
not have enough natural sand supply to serve
construction needs in some localities. Therefore,
researching the use of artificial crushed sand
to replace natural sand is one of the effective
solutions not only economically and technically
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but also ecologically. The purpose of this article
is to evaluate the possibility of using waste
electric fly ash combined with artificially crushed
sand to produce roller compacted concrete
under laboratory conditions. Materials used in
the research include: Portland Cement PC40 But
Son; fly ash from Greenstar waste power plant;
crushed stone D__ = 20 mm; artificial sand and
stone powder are ground from limestone from
Kien Khe quarry (Ha Nam) and clean water to mix
the concrete mixture. The results of this study
show that with fly ash ratio ranging from 30% to
50% by cement volume, it is possible to produce
roller compacted concrete with a hardness of 32
- 42 seconds, and average compressive strength
at the age of 28 days over 20 MPa, the abrasion
level reaches 0.295 - 0.314 g/cm?, the elastic
modulus when statically compressed at the age
of 28 days is 40.1 - 41.8 GPa.

KEYWORDS: Fly ash,
compacted concrete,
strength, abrasion.

crushed roller

hardness,

sand,
compressive

1.DAT VAN BE

Qua trinh dap dung cong nghé BTDL trong xay dung ha
tang giao thong da dugc cac nha khoa hoc trong va ngoai
nudc nhan dinh la cé nhiéu uu viét hon so vai bé téng xi
mang truyén théng nhu: Ham lugng chat két dinh thap, do
do da giam dugc chi phiva giam dugc lugng nhiét thdy héa
trong bé téng [1-4]. Tuy nhién, do lugng hé xi mang nho
nén tinh két dinh ctia hén hgp tuong doi kém, thi cong phai
st dung céc thiét bi dong bd. Do d6, mét trong nhiing bién
phép dé cai thién vi cau trdc va cac tinh chat cta BTDL la st
dung céc loai phu gia khoang.

Phu gia khodng thudng dung trong BTPL la cac loai tro
bay loai F clia cac nha mdy nhiét dién [2, 5], nhung nguén
tro bay nay hién dang dugc dung lam nguyén liéu chinh
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clia cdc nha may xi mang. Do do, st dung phu gia khoang
thay thé tro bay nhiét dién cing dang dugc nhiéu nha
nghién cdu quan tam.

Bén canh d6, tai cac thanh phé 16n, rac thai sinh hoat,
rac thai cong nghiép dang la nguyén nhan gay ra 6 nhiém
moi trudng rat nghiém trong. Viét Nam cling nhu cac nudc
tién tién trén thé gidi dang rat quan tam dau tu va xay dung
nhiéu nha may dét rac phat dién. Day la phuong phap hién
dai nhat va triét dé nhat dé xi ly nguén rac thai vé cling
khéng 16 hién nay. Tuy nhién, cac nha may xU ly rac thai
lai gap rat nhiéu kho khan khi tai sir dung cac nguén tro xi
phat thai sau khi d6t rac. Chi tinh riéng Nha may Dién rac
Greenstar (Bac Ninh), lugng tro-xi hang ngay da thai ra moi
truong khoang 20 - 30 tan [6, 7]. Do d6, van dé tai sir dung
triét dé cac loai tro-xi clia cac nha may dién rac, giam anh
huéng dén méi trudng tha cap la mot van dé can thiét va
thai su hién nay.

Ngoai ra, nhu cau cat tu nhién dung cho xay dung &
nudc ta rat 1én. Ty 1& khai thac cat dang vuot qua ty & bé
sung cat tu nhién hang nam, do vay ngudn cat tu nhién
ngay cang khan hiém, du bdo trong tuong lai gan sé khong
du lugng cat dung cho xay dung, dac biét cho thi cong
dudng giao théng. Viéc st dung CN tir da voi thay thé cat
tu nhién dang trg thanh mot xu hudng tat yéu trong cac
céng trinh ha tang giao théng [8, 9]. Hon n(a, vat liéu cat
nhan tao c6 uu diém ndi bat 1a mé-dun d6 16n cao, thanh
phan hat déng déu va hgp ly hon cét tu nhién. Véi uu diém
nay, cat nhan tao gép phan quan trong tao ra bé khung
chiu lyc, gidam ham lugng xi mang, rat ngan thaoi gian thi
coéng, tang cudng do6 va dé bén cho BTDL lam I6p mong
mat dudng 6 to.

Vi vay, nghién ctu kha nang s dung tro bay dién rac
két hop véi CN tir da voi trong viéc ché tao BTPL la huéng
nghién ctu kha thi va cé hiéu qua trong viéc tiét kiém chi
phi phat sinh cho nguén cat tu nhién dang khan hiém va
can kiét.

2. VAT LIEU SU DUNG VA PHUONG PHAP
NGHIEN cUU

2.1.Vat liéu stit dung

Cac ngudn nguyén vat liéu st dung nhu sau:

1 - Xi mdng dugc st dung la xi mang Portland PC40 But
Son (XM) c6 ty dién bé mat 3.650 cm?/g; khéi lugng riéng
3,15 g/cm?, cudng d6 nén & tudi 28 ngay la 49,5 MPa va
thdéa man yéu cau ctia Tiéu chudn TCVN 2682:20009.

2 - Tro bay dugc s dung la tro bay cda Nha may bién
rac Greenstar (Bac Ninh) c6 khéi lugng riéng 2,42 g/cm?. Tro
bay (Tr) dugc thu truc ti€p tir 6ng khéi ctia nha may thong
qua hé théng loc bui tay do ciia nha may. Bay la loai tro bay
chua qua xtr ly, 6 min tuong duaong nhu tro bay nhiét dién
Vi 55% cac hat c6 kich thudc khoang 10 um, cac ¢& hat co
kich thudc (40 - 30)um chiém khodng 12%.Téng ham lugng
SiO,+Fe,0,+Al,0, = 60,8% va phu hop theo quy dinh cta
TCVN 10302:2014.

Vay chat két dinh la téng ham lugng xi mang va tro bay
dién rac: CKD = XM+Tr.

3-CétliéulsnsirdunglaloaiBDc6 D, =20 mm dugc

[dy tir mé da Kién Khé (Ha Nam) c6 khai lugng riéng 1a 2,72
g/cm? va khéi lugng thé tich dam chat 1a 1,67 g/cm?,

4 - Cot liéu nho 1a hén hgp CN va BD nghién min tur da
voi clla Cong ty TNHH Quang Van (Ha Nam) chat lugng t6t,
thdéa man yéu cau ctia TCVN 7570:2006. Day la loai cat c6
thanh phan hat tho, mé-dun do6 16n M, = 3,45. Vi vdy, can
b6 sung thém BD nghién min dé diéu chinh thanh phan hat
c6t liéu nhé cho hgp ly. Khéi lugng riéng clia CN va BD lan
lugt la 2,65 g/cm? va 2,67 g/cmd. Lugng BD dugc strdung la
15% khai lugng CN.

Ham lugng c6t liéu la téng cac thanh phan c6t liéu 16n
va c6t liéu nho: CL = DD+CN.

5 - Nudc sach (N) dugc st dung dé lam nudc nhao tron
va bao duéng mau sau khi tao hinh, thda man yéu cau ctia
Tiéu chudn TCVN 4506:2012.

2.2. Phuong phap nghién ciu

2.2.1. Cdc tiéu chudn thi nghiém

Trong nghién ctu da si dung phuong phap nghién
ctu ly thuyét két hgp véi kiém ching bang thuc nghiém dé
diéu chinh tinh chat ctia hén hop BTDL thu dugc. Cac tinh
chat clia hén hgp bé téng va BTDL dugc xac dinh theo céac
tiéu chuén sau:

- Ldy mau, dic mau trén ban rung va bao duéng dugc
thuc hién theo TCVN 3105:2022;

- Xac dinh d6 cling ctia hén hop BTBL dugc thuc hién
theo TCVN 3107:2022;

- PO mai mon cla BTPL dugc thuc hién theo TCVN
3114:2022;

- Khéi lugng thé tich ctia hén hop BTDL dugc thuc hién
theo TCVN 3115:2022;

- Gia tri cla mé-dun dan héi khi nén tinh thuc hién theo
yéu cau clla TCVN 5726:2022;

- Cuong do6 chiu nén clia BTDL dugc thuc hién theo
TCVN 3118:2022.

2.2.2. Phuong phdp tinh todn cdp phéi ctia hén hop BTDL

Trong nghién ctiu nay, thanh phan cdp phoi ctia hon
hgp BTDL dugc tinh toan dua trén co s& clia Tiéu chudn AC
211.3R[10] két hgp véi mot s6 két qua nghién clru vé BTDL
& Viét Nam [1-3] va diéu chinh cho hop ly v6i nguén vét liéu
trong nudc.

2.2.3. Cdc yéu cdu déi véi hén hgp bé téng va mau BTDL
sau khi da cang rdn

Cac dac tinh yéu cau ctia BTDL nhu sau:

- D6 cliing ctia hén hgp BTDL tur 30s dén 40s dugc xac
dinh bang b6 dung cu Vebe;

- Cudng dé nén yéu cau can dat dugc trén 20 MPa &
tudi 28 ngay trén mau lap phuong (150x150x150)mm;

- Theo nhiéu nghién ctu vé BTBL [1, 2], ty lé thé tich
CN trén tong thé tich cét liéu (V /V,,) dugc lua chon V,/
V., =042

- Theo Tiéu chudn ACI 211.3R, v&i cudng do nén yéu
cau can dat dugc & tudi 28 ngay 20 MPa thu dugc ty 1&
theo thé tich ca nudc trén chat két dinh (V,/V,, ) duoc lua
chonV,/V ., = 1,50 va ty s6 ho/vita sir dung trong nghién
cdu nay la 0,40;

- Ham lugng tro bay (TB) dién rac dugc lua chon bang
30%, 40% va 50% thé tich cla xi mang;

N
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- Ham lugng bot khi trong hén hop BTDL lua chon la 2% [3, 51.
2.2.4. Xdc dinh cdp phéi BTBL
Nghién ctiu nay da khao séat 3 cap phdi co ty 1é thanh phan nhu trong Bdng 2.1.

Bang 2.1. Cap phéi cia hén hop BTOL

e e

Ty lé vat liéu Cap phdicho 1 m*BTBL
o theo thé tich (kg/m?3) Khéi lugng thé tich
Ky hiéu L Ara
PR cua hon hop bé tong
maubétong | V. | v, | v, I3
= N | CKD | XM | Tr | CN |BP | D | N (kg/m?)
VXM VCKD VCL
ID-01 30% | 1,50 | 0,42 256 208 48 730 | 129 | 1.208 | 129 2.451
ID-02 40% | 1,50 | 0,42 252 193 59 730 | 129 | 1.208 | 129 2.447
ID-03 50% | 1,50 | 0,42 249 180 69 730 | 129 | 1.208 | 129 2.444
3.KET QUA VA THAO LUAN
Cac két qua thuc nghiém dugc trinh bay trong Bdng 3.1 va Bang 3.2.
Béng 3.1. Két qua thi nghiém tinh chat co Iy ctia mau BTPL
Mo-dun
Do cling Pd dan hoi
PC, mai mon, & tudi
(giay) (g/ecm?) 28 ngay,
1T Ky hiéu mau bé téng (GPa)
Gid | pg | @ | pg | G | g
tri . tri . tri .
‘ lech ‘ léch ‘ léch
trung | pugn | U9 chugn | Y9 chudn
binh binh binh
ID-01 32 2,5 0,314 0,08 40,1 11
2 ID-02 37 3,2 0,301 0,07 40,9 13
ID-03 42 23 0,295 0,09 41,8 10
Bidng 3.2. Két qua thi nghiém cudng dé nén theo thdi gian bdo dudng
Cudng dd nén chia BTDL (MPa) & cac tudi
7 ngay 14 ngay 28 ngay 56 ngay
TT Ky hiéu mau bé tong Gia Po Gia Pb Gia Pd Gia Po
tri . tri . tri . tri .
‘ léech ‘ léch : léch : léech
trung | ugn | Y9 | chudn | M9 | chugn | TU9 | chudn
binh binh binh binh
ID-01 18,2 1,6 23,2 2,2 25,7 2,2 28,0 2,4
2 ID-02 15,8 2,0 17,9 1,6 21,0 2,0 239 2,1
ID-03 14,7 2,1 17,0 1,8 20,4 1,5 22,1 2,6

T két qua thuc nghiém trong Bdng 3.1 va Bang 3.2, cho thay:

Khi str dung déng thai (30 - 50)% tro bay két hop va6i hdn hgp CN va BD trong thanh phan BTDL da thu dugc két qua thi
nghiém rat phu hop véi muc tiéu thiét ké ban dau dé ra. Tuy nhién, anh huéng ctia té hagp tro bay, CN va BD rat r6 rét dén cac
tinh chat ctia BTDL ca & trang thai déo va trang thai ciing rén, cu thé nhu sau:

- H6n hgp BTDL c6 d6 cling I6n, gia tri d6 cling trung binh do dugc ngay sau khi nhao tron dao dong tir 32s sau dé tang
nhanh 1én dén 42s. Hiéu (ing nay mot phan dugc thé hién do luong tro bay dién rac 16n véi lugng can nuéc cao, hut nudc
va gidm lugng nudc tao thanh tinh cong tac ctia hén hgp bé tdng. Mt khac, CN ¢ dac diém hat nhiéu géc canh, lugng can
nuGc tham udt bé mat nhiéu hon cat tu nhién. BDong thai, cac hat cat khéng tron nhan da tang néi ma sét giia cac hat c6t
lieu. D6 la nhiing nguyén nhan chinh lam tang chi s6 dé cing ctia hén hgp BTDL.

-Trong diéu kién thi nghiém dam nén nhu nhau, cac mau BTPL st dung tro bay dién rac, CN va BD voi nghién min c6 do
mon gidm dan, nhung mé-dun dan hoi khi nén tinh tang dan. Diéu nay c6 thé dugc bién gidi mét phan la do hiéu tng lap
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day cla tro bay va BD v6i nghién min da lam tang mat do
cla bd khung cét liéu tao ra BTDL c6 mé-dun dan héi cao
va dé mai mon giam.

- Gia tri cuong d6 nén clia mau thi nghiém bi anh
hudng dang ké khi stt dung (30 - 50)% tro bay dién rac vao
trong thanh phan bé tdng, cu thé nhu sau:

+ T8¢ d6 rdn chic cta mau BTDL kha nhanh, tai tudi
7 ngay da dat dugc khoang (70 - 75)% cudng doé tudi 28
ngay. Diéu nay dugc giai thich la do thanh phan BTBL c6
lugng nudc nho, lugng hé chat két dinh thdp nén qua trinh
phat trién cudng dé kha nhanh (Hinh 3.1).

40
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Hinh 3.1: Téc dé phat trién cuong dé nén
ctia cdc mau thi nghiém theo thoi gian

+ VGi lugng dung tro bay tang tu 30% lén 50% thi
cudng d6 nén trung binh ctia cdc mau thi nghiém da giam
khodng 20%. K&t qua nay co6 thé dugc giai thich bai khi
lugng tro bay dién rac ting, ddong nghia vai viéc lugng xi
mang giam xuéng. Mac du tro bay c6 hiéu ting pozzolanic
va hiéu Ging dién day vi cau truc, tang d6 dac chac cta hé
va via. Tuy nhién, khi ham Iugng xi mang giam mét lugng
dang ké, tir 208 kg xudng chi con 180 kg thi cac khoang
thay hoéa Hidro-silicat-canxi (C-S-H) gidm manh, hiéu tng
pozzolanic va hiéu tng dién day vi ciu tric khdng thé cai
thién va bu dap dugc su thi€u hat C-S-H. Do dé, cuong dé
nén clla mau & cac tudi nén khac nhau da giam dan.

Theo Tiéu chudn co s TCCS 39:2022/TCDBVN [11] da quy
dinh yéu cau cho I6p bé tdng lam mong dudng 6 t6 c6 cudng
d6 chiu nén t6i thiéu 1a 17 MPa, mé-dun dan hoi téi thiéu dat
23 GPa. Vi két qua thuc nghiém thu dugc, BTBL véi thanh
phan tro bay dién rac, CN dép (ing day da tiéu chudn Viét
Nam hién hanh dung cho I6p méng mat dudng 6 to.

4, KET LUAN

TU céac két qua nghién ctu trong pham vi phong thi
nghiém da rat ra mot s6 két luan nhu sau:

- Tro bay nha may dién rac véi d6 min tuong tu nhu xi
mang, ¢6 thé sit dung nhu thanh phan chat két dinh trong
ché tao BTDL.

- CN tUr da voi clia nha may san xudt CN cta Cong ty
TNHH Quang Van la loai cat rat thd nén can phai bé sung
thém 15% BD dé bd sung thém thanh phan hat min, dam
bao thanh phan hat hop ly ctia bo khung cét liéu.

- Trong nghién ctiu nay, cdp phdéi BTBL dugc thiét ké

theo tiéu chudn ACI 211.3R véi véi ty |é tro bay dién rac dao
doéng tir 30% dén 50%. HON hop bé tong st dung tro bay
dién rac két hgp véi CN va BD c6 do ciing thay déi tir32s 1én
42s.D06 mai mon dat 0,295 - 0,314 g/cm? va mo-dun dan hoi
dat tir 40,1 - 41,8 GPa. Tl d6 cho thay, BTDL v&i thanh phan
tro bay dién rac, CN dap ung day dua tiéu chudn Viét Nam
hién hanh dung cho I6p méng mat dudng 6 to.

- Gia tri cudng do nén trung binh clla mau da giam
khodng 20% khi lugng tro bay dién rac tang tir 30% Ién 50%
theo thé tich xi mang.

-Tro bay dién rac va BD nghién min cé hiéu qua lap day
da lam tang mat do ctia bo khung c6t liéu tao ra sdn pham
BTDL c6 mé dun dan héi cao va d6 mai mon giam.
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Du bdo cuong do chiu kéo cla bé téng
duoc gia cuong bdi cot soi bazan
dua trén cac phuong phap tri tué nhan tao

B TS.LEBA ANH
Trudng Dai hoc Giao théng van tai
Email: baanh.le@utc.edu.vn

TOM TAT: Nghién clu nay tap trung vao viéc phat
trién cac mé hinh du doan vé cudong do kéo dut
(STS) cua bé téng cbt soi bazan bang ky thuat hoc
may. B6 di liéu gébm 114 mau thi nghiém vdi 9
théng sé dau vao, bao gdm xi méng, cét liéu min,
cét liéu thé, nudc, chat siéu déo, tro bay, ty 1& soi
bazan, chiéu dai sgi va thoi gian luu hoa, duoc thu
thap tU cac nghién clu da céng bé. Hai phuong
phap moé hinh hdéa, eXtreme Gradient Boosting
(XGB) va Lap trinh di truyén cai tién (GP-GOMEA),
da duoc s dung dé du doan cac gia tri STS. M6
hinh XGB dat duoc dé chinh xac cao hon, voi R2
la 0,96 va sai s6 tuyét déi trung binh (MAE) 1a 0,15
MPa, so vdi R2 ciia md hinh GP-GOMEA la 0,94 va
MAE Ia 0,17 MPa. Tuy nhién, mé hinh GP-GOMEA
da cung cdp mdt phuong trinh todn hoc ré rang
biéu thi m&i quan hé gitta cudng d6 chiu kéo va
cac tham s dau vao. Ngoai ra, phan tich SHApley
Additive exPlanations (SHAP) d& duoc tién hanh
dé danh giad tac déng cla tung tham sé dau vao
l&n cac gid tri cudng doé chiu kéo du doan. Két qua
cho thay chat siéu déo, cét liéu min va thoi gian luu
héa la nhing yéu 18 c6 dnh hudng 16n nhat, trong
khi tro bay co tac déng it nhat dén du doadn cudng
do chiu kéo.

TU KHOA: Bé téng cét soi bazan, d6 bén kéo durt,
hoc may, XGB, GP-GOMEA.

ABSTRACT: This study focuses on developing
predictive models for the splitting tensile strength
(STS) of basalt fiber-reinforced concrete using
machine learning techniques. A dataset containing
M4  experimental samples with nine input
parameters, including cement, fine aggregate,
coarse aggregate, water, superplasticizer, fly ash,
basalt fiber ratio, fiber length, and curing time, was
collected from published studies. Two modeling
approaches, eXtreme Gradient Boosting (XGB)
and Genetic Programming with Gene-pool Optimal
Mixing Evolutionary Algorithm (GP-GOMEA), were
employed to predict the STS values. The XGB
model achieved higher accuracy, with an R*"2 of

b,

0.96 and a mean absolute error (MAE) of 0.15 MPa,
compared to the GP-GOMEA model's R*"2 of 0.94
and MAE of O.17 MPa. However, the GP-GOMEA
model provided an explicit mathematical equation
representing the relationship between STS and the
input parameters. Additionally, a SHapley Additive
exPlanations (SHAP) analysis was conducted to
evaluate the impact of each input parameter on
the predicted STS values. The results revealed that
superplasticizer, fine aggregate, and curing time
were the most influential factors, while fly ash had
the least impact on STS prediction. The developed
models and insights can contribute to optimizing
the design of basalt fiber-reinforced concrete
mixtures for desired splitting tensile strength.

KEYWORDS: Basalt fiber-reinforced concrete,
splitting tensile strength, machine learning, XGB,
GP-GOMEA.

1.DAT VAN BE

Trong linh vuc ky thuat xay dung, bé tdng déng vai tro
quan trong va la vat liéu xay dung ca ban. Cac tinh chat clia
bé téng chiu anh hudng bai vo van yéu té can dugc can
nhéc cdn than. Nhimng yéu t6 nay bao gém céc khia canh
khac nhau nhu diéu kién tai trong, phuang phép thi cong,
hoan canh mai trudng va ty lé cac vat liéu thanh phan. Bé
tang cuong kha nang lam viéc clia bé téng, cac soi tang
cudng dugc st dung dé tang dd bén va kha nang chiu luc.
Soi bazan ¢c6 mot mo-dun dan héi dang ké, gilp tang do
ciing va dé bén cho bé téng mot cach hiéu qua [1, 2]. Sai
bazan dugc san xuat tir da ndi la, cé nhiéu dac tinh uu viét
khién no trg thanh mét lua chon ly tuéng cho su bén viing
moi trudng [3]. Bén canh d6, sgi bazan c6 d6 bén xuat sic
va duy tri sy toan ven cau tric ngay ca trong diéu kién nhiét
d6 khac nghiét. Hon n(ia, soi bazan c6 uu diém vé dé bén so
véi sgi tu nhién va sgi nhan tao, bén canh cac dac tinh than
thién véi moi trudng clia no [3]. DO bén kéo va mé-dun dan
hoi 16n cla BF gép phan cai thién do bén cla két cdu va
ngan ngua su lan truyén cla vét nut tai cac khu vuc quan
trong [4]. Ngoai ra, soi bazan va bé tong c6 su lién két tot
vGi nhau, dugc chiing minh bdi cac két qua nghién cdu [5].
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DPoéng thai, theo cac nghién clu trén thé gidi, viéc st dung
soi bazan c6 thé tang d6 bén udn va kéo nhiéu hon so véi do
bén nén. Viéc st dung ngay cang nhiéu sgi bazan trong bé
téng do kha nang co6 san khéng doc hai & dang tu nhién da
thic ddy nghién cdu sau réng vé cac tinh chat ca hog, cha
yéu la nén, kéo va uén. Nhiéu nghién ctiu da dugc thuc hién
vé cudng dé nén, nhung cudng dé kéo va uén can nghién
ctru ki hon haon, dac biét 1a mé hinh du doan va tam quan
trong clia cac dau vao anh huéng dén cac tinh chat do.

Vi nhimng uu diém nhu vay, viéc xac dinh cudng dé kéo
khi ép ché clia bé tong dugc tang cudng bai soi bazan la
can thiét va dugc quan tam nhiéu dén trong thai gian gan
day. C6 nhiéu phuong phap nghién ctu da dugc st dung
nhu thuc nghiém, tiép can ly thuyét, cac phuong phap hoc
may. Trong nhiing phuong phdp nay, cac phuong phap
hoc méy da dugc chiing minh sy hiéu qua trong viéc xay
dung cac ham tinh vi véi chi phi tinh todn hgp ly. Trong cac
phuaong phap hoc mdy, cac nhém phuong phéap thudng
dugc st dung bao gébm nhém phuong phap “black-box”
(may vector hé trg, riing ngau nhién, XGB, ANN...), nhém
phuong phap “white-box” (Iap trinh di truyén, QLattice...).

Nghién ctu nay tap trung vao viéc xay dung mo hinh
du bao cudng d6 chiu kéo cua vat liéu bé téng bang cach
st dung 9 tham s6 dau vao. Cac mé hinh dugc st dung la
XGB va GP-GOMEA. Phuang phéap XGB [6] da dugc chiing
minh la phuong phap hoc may cé dé chinh xac cao nhat
dé6i vai cac dit liéu dang bang nhu thé nay. GP-GOMEA [7] la
mot phuang phap 1ap trinh di truyén cai tién, cling dugc st
dung dé xay dung phuang trinh tudng minh biéu dién méi
quan hé gilra cudng dé chiu kéo va 9 tham sé dau vao. Viéc
st dung c@ mé hinh “black-box” va mé hinh “white-box”
gilp chung ta c6 cai nhin téng quan hon vé cac két qua
thu dugc. Cuéi cung, nghién ctu tién hanh phan tich tac
doéng clia mébi théng s6 dau vao lén gia tri cudng dé chiu
kéo thu dugc. K&t qua trong bai bdo cling dugc so sanh véi
cac nghién ctru da dugc cong bo trén thé gidi.

2.THU THAP VA PHANTiCH DU LIEU

Nghién ctu nay tién hanh thu thap dir liéu tir nhiing
nghién ctu thuc nghiém da dugc cong bo trén thé gidi
vé cudng do chiu kéo cta bé tong dugc lam tang cudng
bang sci bazan (STS; MPa). B6 di liéu bao gébm 114 mau
thi nghiém vai chin bién dau vao: Xi mang (C; Kg/m?), c6t
liéu min hodc cat nghién (FA; Kg/m?3), c6t liéu tho (CA; Kg/
m3), nudc (W; Kg/m3), phu gia siéu déo (SP; Kg/m?), tro bay
(F-Ash; Kg/m?3), ti 1& sgi bazan (BF; %), chiéu dai sgi (LF; mm),
va tudi clia mau thi nghiém (CT; ngay). Cac théng s6 théng
ké cda tap dir liéu dugc trinh bay trong Bdng 2.1.

Bidng 2.1. Théng sé théng ké cua tap diF liéu

Pauvao |S6mau | Trung binh | std | min | max
C 114 399,69 70,41 217 | 514,5
FA 114 7145 118,97 562| 1100
CA 114 1048 169,51 706| 1416
W 114 183,40 45,92 130| 343,5
SP 114 2,27 1,50 0 5,62

Pauvao |S6mau| Trungbinh | std | min | max
F-Ash 114 50,29| 37,62 0 94
BF 114 0,73 0,87 0 3,5
LF 114 13,83 9,50 0 30
cT 114 25,99 18,76 3 90
STS 114 3,54 1,03 1,77 6

Dir liéu thu thap cho thay cac théng s6 cudng d6 duac
danh gia ctia hén hgp bé téng bi anh hudng rat 16n bai
cac yéu t6é dau vao. D& hi€u ré hon vai trd cla cac yéu to
dau vao, moét méi lién hé song song dugc thé hién gilta cac
thong s6 dau vao va gia tri STS clia bé tong trong Hinh 2.1.

STS cao nhat 1a 6 MPa thu dugc cho mét t6 hop cac
bién dau vao BF = 3%, LF = 25 mm, C = 450 Kg/m?, FA =
670 Kg/m3, CA = 1.100 Kg/m3, W = 180 Kg/m?, SP = 0 Kg/m?,
F-Ash = 0 Kg/m? va CT = 28 ngay. Trong khi d, STS thap
nhat 1,77 MPa dugc thu dugc cho mot t6 hap cac bién dau
vao BF = 0%, LF = 0 mm, c = 438 Kg/m?3, FA = 562 Kg/m?,
CA = 1.106,4 Kg/m? W = 203,5 Kg/m?, SP = 0 Kg/m?, F-Ash
=0 Kg/m? va CT = 28 ngay. Cac dac tinh hiéu suat ctia moét
hén hgp bé téng cu thé bién déi khi cé su thay d6i déi véi
mot bién don 1&. Do dé, viéc xéac dinh t6 hop téi uu cla
cac yéu té dau vao dé dat dugc cudng dod cao nhat trong
mot hén hop bé téng 1a mét thach thic dang ké. Dang
chu y rang bé tong khong dugc tang cudng bdi sgi bazan
thuong dugc lién két vai STS thap nhat.

ca cr sts

o)

Hinh 2.1: Biéu dé thé hién méi lién hé song song gitia cac yéu té’
trong tap dit liéu

3.CO SO LY THUYET

Dé xay dung dugc mé hinh du bao STS, nhém nghién
cUu da stirdung giai thuat eXtreme Gradient Boosting (XGB)
va phuong phap GPGOMEA, la mét phuong phap tién hoa
cua lap trinh di truyén.

3.1. Giai thuat eXtreme Gradient Boosting

Chen va Guestrin [9] da gidi thiéu mot thuat todn dugc
phét trién dua trén mé hinh cay quyét dinh la gidi thuat
XGB. Giai thuat nay du doan két qua dua trén cac di liéu
dau vao nhu sau:

Jo=y! +n Xl (XD (1)

Trong dé: 9, - Két qua du bao la két qua du doan cho
mau thii cé vector dac trung la Xi; M - S6 lugng bd udc tinh
va mdi bo udc tinh f, (véi k trong pham vi tir 1 dén M) tuong
(ing véi mot cdu tric cdy doc lap; y°, - Gia tri trung binh ban
dau cua gia tri do dugc trong tap huéan luyén; n - Téc do
hoc giup cai thién mo hinh trong khi thém cdy mdi va trdnh
khdp qua muc (overfitting).
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Ham muc tiéu dé giam thiéu buéc tha k dugc xéac
dinh béi:
obj =T +X1_, |Gy +3 (H; + D)a}] )

Trong do: T - S6 la cay thirk va w, vGijtur 1 dénTlatrong
luong cua l&; A va y - Cac tham sé chuan héa kiém soét tinh
daon gidn cla cdu trdc cay dé tranh khép qua mic. Cac tham
s6 G vaH, 1an lugt la téng clia caéc mau dugc lién két véi la
thij clia d6 d6c thi nhat va tha hai ciia ham mat mat.

Cay thi k dugc xay dung bang cach tach cac la bat dau
tUr mot 1. Thay d6i muc tiéu sau khi thém phan tach la:

gain = l[ (A GR (GL+GR)Z] _ 3)
2 Hp+2 T HR+2  Hp+HR+A

Trong dé: G, va H, dugc lién két véild bén tréiva G, va H,
dugc lién két vai 1 bén phai sau khi chia tach. Néu tham s6
khuéch dai Ién hon 0 thi viéc tach dugc chap nhan.

D6 chinh xac cdia mo hinh dugc xay dung bai giai thuat
XGB phu thudc rat nhiéu vao cac tham sé ctia mo hinh huén
luyén. Cac tham s6 quan trong ctia mé hinh can dugc hiéu
chinh phu hgp lan lugt nhu sau: Ti 1€ mau con (), suy giam
mat mat t6i thiéu (y), chiéu sau téi da (5), shrinkage (). téng
nho nhéat cda tap con () va ti 1é cot theo ting cay con ().
Dé hiéu chinh cac théng s6 nay, nhém nghién ctru da ting
dung phuong phap PSO.

3.2. L3p trinh di truyén

Genetic Programming (GP) la mét phuong phap may hoc
tién hoa manh mé dugc phat trién bai John Koza vao nhiing
nam 1990. GP khéng chi la mot thuat todn tién hoa don gian
ma con [a mét phuong phép ty dong hda tao ra cac chuong
trinh may tinh phic tap. Y tudng ca ban cia GP la st dung cac
toan tlr tién hoa, bao gébm lai ghép, dét bién va chon loc, dé
ti€n hoa cac cay biéu thic hodc cac chuong trinh con tir cac
ca thé trong mot quan thé ban dau. Méi ca thé dugc biéu dién
bang mét cay biéu thiic hodc mét chuong trinh con, biéu thi
mat cach tiém an cac phuong phap giai quyét van dé cu thé.
Trong qua trinh tién hoa, cac ca thé dugc danh gia dua trén
hiéu suat ctia chiing trong viéc giai quyét van dé dugc giao.
Cac ca thé c6 hiéu suat t6t nhat dugc chon dé tao ra thé hé
mai thong qua qua trinh lai ghép va dét bién. Qua trinh nay
ti€p tuc 1ap lai cho dén khi mot ca thé hodc mot tap hop cac
ca thé dat dugc muc dé hiéu suadt mong muén.

GP da dugc ap dung rong rai trong nhiéu linh vuc, bao
gém t6i uu hda, hoi quy ky ty, phan loai va du bao va nhiéu
tng dung khac. Qui trinh lam viéc clia GP dugc biéu dién
trong Hinh 3.1.

——{ Danh gia thichnghi |

Quin thé méi

> Két qua tdiwu

Hinh 3.1: Qui trinh cda I3p trinh di truyén
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Trong nhiing ndm gan day, GP ti€p tuc phat trién Vi
su xuat hién cla cac bién thé mai nhu GP-GOMEA. Genetic
Programming with Gene-pool Optimal Mixing Evolutionary
Algorithm (GP-GOMEA) la m6t phuong phap tién héa méi mé
trong linh vuc Genetic Programming (GP), dugc dé xuat bdi
Marco Virgolin. GP-GOMEA két hgp ca hai thanh phan chinh:
Genetic Programming (GP) va Gene-pool Optimal Mixing
(GOMEA). GP la mét phuong phap ti€n hda manh mé duoc
sir dung dé tao ra cac chuong trinh may tinh phic tap théng
qua lai ghép, dot bién va chon loc. Trong khi d6, GOMEA la
mot bién thé clia thuat toan tién hoa st dung mét céach tiép
can khac biét, tap trung vao viéc t6i uu héa viéc lai ghép cac
gen trong quan thé dé tao ra cac ca thé ¢é hiéu suat cao hon.

GP-GOMEA &p dung mot s6 bién thé va cai tién so véi
GP truyén théng dé tang cudng kha nang tim kiém va tao
ra cac chuong trinh tét han. Mot trong nhing diém ndi bat
clia GP-GOMEA 1a viéc st dung co ché lai ghép tién tién va
hiéu qua, giup tao ra sy da dang va kham pha hiéu qua hon
trong khong gian tim kiém. Ngoai ra, GP-GOMEA ciing 4p
dung cac chién lugc chon loc théng minh dé gitt lai cac ca
thé c6 hiéu suat tét nhat va loai bd nhiing cé thé yéu kém,
tur do cai thién hiéu suat clia qua trinh tién hoéa.

4. KET QUA VA PHAN TiCH

Dé& danh gia do chinh xac ciia mé hinh, nhom nghién
ctiu st dung 3 théng sé théng ké lan lugt la R2 va Mean
Absolute Error (MAE).

R2=1— A‘Tz 10— yr.)z

1(3’1 YL)Z (6)
MAE = ;4‘1:1 lyi—yi | (7)

Sau khi xady dung mo hinh XGB phu thuéc vao cac tham
s6 ti1é mau con (Q), suy gidm mat mat téi thiéu (y), chiéu
sau téi da (d), shrinkage (n), tdng nhé nhat cta tap con (W)
va ti lé cot theo ting cdy con (8). Nhém nghién ciu da s
dung phuang phép PSO dé tién hanh hiéu chinh dé lua
chon bé tham s8 t6i uu. K&t qua mé hinh XGB dugc biéu
dién trong Hinh 4.1.

Hinh 4.1: M6 hinh XGB

VSi mé hinh GP-GOMEA, ham sé t6i uu ¢6 d6 chinh xac
t6t nhat tuong Ung véi tap dit liéu huan luyén nhu sau:

STS=1,81*(-0,005*C + 0,005*F-Ash + (548 -
0,007*FA)*(0,0037*CA - 3,66)*(0,0025*FA - 3,11) +
1,3*sqrt(0,00136263*CA + 0,018*CT - 1) + 2,38)*(0,002*FA
+ 0,0028*LF - 0,00012*W + (0,86*SP - 3)*(-0,0062*C +
(0,587554 - 0,11059*BF)*(0,0037*W - 0,05) + 2) - 0,38) + 1

DPé c6 thé danh gia dugc dod chinh xac ctia mé hinh,
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nhom nghién clu da tién hanh so sanh két qua dé chinh
xac ctia cac mo hinh déi véi tap dir liéu huan luyén va tap
dirliéu kiém ching théng qua céc chi s6 R2 va MAE. Cac gia
tri nay dugc thé hién trong Bang 4.1. Cac mo hinh nay déu
dugc két qua tot vai gia tri R2 = 0,94 d6i véi mo hinh GP
GOMEA va R2 = 0,96 d6i vGi mo hinh XGB.

Bang 4.1. Két qua dé chinh xac cta mé hinh

Két qua Tap ditliéu R2 MAE
GP GOMEA Train 0,97 0,16
Test 0,94 0,17

XGB Train 0,98 0,08
Test 0,96 0,15

DE c6 thé hiéu ré han d6 chinh xac cia mé hinh, nhém
nghién cdu cling da trinh bay su tuong quan gilia gid tri
chinh xac va gia tri du bao tai Hinh 4.2 va Hinh 4.3.

6
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Hinh 4.2: Su tuong quan giira gia tri chinh xac
va gia tri du bdo ctia mé hinh XGB
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Hinh 4.3: Su tuong quan gila gia trj chinh xac
va gia tri du bdo cda mé hinh GP-GOMEA
Nhom nghién cdu ciing ti€n hanh phan tich su anh
hudng cla cac yéu t6 dau vao dén su lam viéc cia mé hinh
thong qua phan tich SHAP.
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Hinh 4.4: Phan tich SHAP cta mé hinh XGB

Cac gia tri SHAP dugc biéu dién trong Hinh 4.4 gitp
lugng hoda tuong d6i muc doé anh hudng cla tung yéu to

dén d6 chinh xac ctia m6 hinh cting nhu dé 16n clia cudng
do6 du bao. Dua trén phan tich nay, ta c6 thé thay luong phu
gia tro bay anh hudng it nhat dén két qua dau ra. Muic dé
anh huéng clia cac yéu t6 dau vao dén yéu t6 dau ra lan
luot la SP> FA> CT> C> CA> W> BF> LF> F-Ash.

5.KET LUAN

Bai bdo da tién hanh xay dung co s& di liéu tir cac
nghién ctu trén thé gidi vé bé tong cét soi bazan. Déng
thdi, bai bao cling xay dung mé hinh du bdo cudng dé kéo
khi ép ché cua vat liéu bé téng cét soi bazan bang mé hinh
XGB va mé hinh GP GOMEA. Két qua cho thay mé hinh XGB
dat d6 chinh xac cao hon véi R2 = 0,96 va MAE = 0,15 so
vGi R2 = 0,94 va MAE = 0,17 clla mé hinh GP-GOMEA. Tuy
nhién, két qua cta mé hinh GP-GOMEA 1a mét phuong
trinh c6 thé biéu dién dudi dang tudng minh, diéu nay gitp
cho viéc tng dung két qua réng rai hon. Cuéi cung, cac
tham s6 dau vao ctia mé hinh cling dugc phan tich su anh
huéng théng qua phan tich SHAP. C6 thé thdy rang cé cac
tham s6 déu cé su anh hudng nhat dinh dén cudng dé chiu
kéo clia bé téng dugc tang cudng bai cét soi bazan.
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Ung dung hoc sau trong tdi tao dit liéu cdm bién,
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TOM TAT: Trong gidm sat stc khde két cau, dac
biét |a gidm sat suc khde cau, ngudn di liéu déng
vai trd v6 cuing quan trong. Tuy nhién frong thuc &,
viéc mat dit lieu hodc dit liéu bi nhiéu/I18i 1a diéu khé
tranh khoi. Cac nguyén nhan tiém an rat phic tap,
bao gém 16i cdm bién, 16i truyén dan, tuong tac vo
tuyén, mat dién va ldo hoa cic bd phan cdm bién.
D liéu do duoc cé thé bj mat tam thoi hodc vinh
vién. Van dé nay c6 thé anh hudng nghiém trong
dén viéc do luong va danh gid két cau, dan dén
nhing két luan thiéu chinh xac hoic tham chi cé
thé sai léch. Do d6, nghién clu tai tao lai di liéu
bi mat trong hé théng gidm sat suc khde két ciu
la cAn thiét. Nghién cliu nay dé xuat mot cach tiép
can dua trén hoc sau (deep learning) - mang no-ron
tich chap 1 chiéu (IDCNN) &é tai tao lai dit liéu dao
déng bi mat hoac 16i trong qua trinh quan trac cau.
Thd nghiém thuc t& dugc thuc hién nham thu thap
dugc mét bd dir liéu dao déng day du cla két cau
cau. Ngudn dir liéu nay sé duogc st dung dé dao tao
mang no-ron tich chap. Sau do6, di liéu t& mot cam
bién s& duoc lam 16i bdng cach gan cho gia tri O.
Mang dugc dao tao sé& dugc st dung dé xay dung
lai da liéu bi 16i. K&t qua nghién clu ching minh
rang di liéu dugc xay dung lai phu hop tét véi da
liéu thuc trong mién thoi gian va tan sé.

TU KHOA: Tai tao di lidu, hoc sau, SHM, IDCNN.

ABSTRACT: In structural health monitoring, data
sources play an extremely important role. However,
in reality, data loss or corrupted data is unavoidable.
Potential causes are complex and include sensor
errors, tfransmission errors, radio interactions, power
loss, and aging of sensor components. Measured
data may be lost temporarily or permanently. This
problem can seriously affect the measurement and
evaluation of structures, leading to inaccurate or
even misleading conclusions. Therefore, research
on reconstructing lost data in structural health
monitoring systems is necessary. This study
proposes an approach based on deep learning -
1-dimensional convolutional neural network (IDCNN)
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to reconstruct lost or error vibration data during
bridge monitoring. Actual testing was performed
to collect a complete set of vibration data of the
bridge structure. This data will be used to train
the convolutional neural network. The data from a
sensor is then corrupted by assigning a value of O.
The trained network will be used to reconstruct the
corrupted data. The research results demonstrate
that the reconstructed data agree well with the real
data in the time and frequency domains.

KEYWORDS: Data reconstruction, deep learning,
SHM, 1DCNN.

1.DAT VAN BE

Cac cdm bién trong hé théng giam sat stc khoe két
cau (SHM) thu thap di liéu phuc vu phan tich va danh gia
tinh trang két cdu [1, 2]. Bang cach s dung cac ky thuat
nhu phan tich tan s6, phan tich théng k&, chung ta cé thé
danh gia do an toan va hiéu suat ctia két cdu dua trén cac
tin hiéu thu thap dugc [3]. Tuy nhién, viéc khong dam bao
chéat lugng dit liéu trong hé théng SHM |a khé c6 thé tranh
khoi. Van dé nay anh hudng truc ti€p dén két qua danh gia.
K&t qua co thé khong chinh xac, sai léch hodc gay nham
lan, anh hudng dén qua trinh gidam sat két cau. C6 rat nhiéu
nguyén nhan tiém &n, phuc tap gay mat mat dit liéu. Cam
bién hoat dong dudi tdc ddng cuia tai trong va bi anh hudng
bdi nhiéu yéu t6 méi trudng khac nhu mua, gid, dé dm...
gdy ra cac van dé hu hong hodc cac van dé khac lién quan
dén lao héa. Déi vai hé théng theo déi stic khoe két cau
c6 day hodc khong day toan dién yéu cau kha nhiéu cam
bién, hé théng truyén dan, mé-dun va bo diéu khién thu
thap dir liéu. Méi su c6 phan mém va phan cing riéng lé c6
thé chan tam thai hodc vinh vién mot sé tin hiéu nhat dinh.
Mac du viéc thay thé cac cam bién bi 16i la mot gidi phap
dé giadi quyét nhimng van dé nay nhung né doi héi mot qua
trinh t8n nhiéu céng stic va thai gian dé phat hién 16i, tim ra
nguyén nhan va giai quyét ching.

Trong nhiing nam gan day, tri tué nhan tao va cac thuat
toan thong minh néi 1&n nhu mét xu huéng gidi quyét
nhiéu bai toan lién quan dén tai tao di liéu. Wan [4] da dé
xudt phuong phéap khoi phuc di liéu cta hé thong SHM
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trong Ung dung mang Bayesian vdi lap trinh Gaussian da
chiéu. Hiéu suat cta dir liéu dugc tai tao lai dat dugc c6 do
tin cdy cao. Zhang [5] da s dung maéi tuong quan di liéu
dé khoi phuc dit liéu ing suat bi mat. Phuong phéap nay
dan dén sai s6 ndi suy khoang 5 - 7%. Véi s6 lugng dit liéu
SHM dugc luu trr trong co s& di liéu ngay cang tang, cac
ky thuat hoc sau cung cap cac phuong phéap day hda hen
dé giadi quyét cac van dé vé tai thiét di liéu. Lei va cong su
[6] da sir dung mang d6i nghich tao tich chap sau dé xay
dung lai d{t liéu bi mat trong SHM. Cac nghién ctu vé hoc
sau (deep learning) dugc dé xuat c6 kha nang tai tao dirliéu
cUa gia toc ké va cam bién bién dang trén mo6 hinh va trong
thuc té€ véi hiéu suat cao. Jiang va cdng su [7] da thuc hién
khoi phuc dir liéu chua hoan chinh ctia hé théng SHM dai
han bang phuang phap hoc tap khéng giam sat dua trén
mang GAN (Global Area Network).

Mang no-ron tich chap (CNN) c6 thé hoc mét céch thich
Uing cac tinh nang cap cao bang cac bo loc tich chap quét
qua cac vung cuc bo clia mét lugng I6n dir liéu. Phuong
phap st dung mang ng-ron tich chap dé khéi phuc di liéu
SHM cho phép phuc hoi dir liéu bi mat tuong déi tét, ngay
ca d6i vGi cac tin hiéu co ty [é mat di liéu nghiém trong 1én
t6i 90%. Fan [8] da tién hanh nghién ctu va dat duoc két
qua t6t trong viéc khoi phuc dit liéu phan tng déng bang
cach st dung mang tich chap (CNN) véi cac két néi day dac
gilra cac I6p trong mang. Trong nghién clu nay, ung dung
mang nag-ron tich chap 1 chiéu (1IDCNN) trong tai tao di
liéu dao ddng, phuc vu giam sat suc khoe két ciu sé dugc
thuc hién.

2.PHUONG PHAP TIEP CAN

2.1. Mang no-ron tich chap va mang no-ron tich
chap 1 chiéu

Mang na-ron tich chap (Convolutional Neural Network
- CNN) lIa m6t mo hinh tién tién dugc ap dung nhiéu trong
[inh vuc hoc sau. CNN la mét tap hgp cac I6p tich chap
(Convolution) chéng 1én nhau va st dung cac ham kich
hoat phi tuyén (nonlinear activation) nhu ReLU va pooling
dé kich hoat céc trong s6 [9]. M&i mét 16p sau khi théng
qua cac ham kich hoat sé tao ra cac théng tin triru tugng
han cho céc 6p tiép theo. Cac 16p lién két dugc vai nhau
théng qua co ché tich chap. Lép tiép theo la két qua tich
chap tur18p trudc do, nhd vay ma ta cé dugc cac két néi cuc
bé. Trong qua trinh huan luyén mang, CNN sé tu hoc hoi
nhiing gia tri théng qua cac I6p loc (filter layer).

Lép 1 Lop2  Lép3

L6pMPL1  L&p MPL2
Lép dau vao
?
Lop daura
x1

Hinh 2.1: Vi du vé mang no-ron tich chap 1 chiéu [10]

Mang na-ron tich chap 1 chiéu dugc phat trién va duoc
(ing dung tuong déi tot cho cac loai dir liéu chudi thai gian
[11]. Giéng nhutrong CNN théng thudng, 16p dau vao la l6p
thu dong nhan tin hiéu 1D thé va I6p dau ra la Perceptron
nhiéu I6p (Multilayer Perceptron - MLP) c6 s6 lugng no-ron
bang s6 lugng Ip. Cac hoat ddng trich xuat dac diém va
phan loai déu dugc hop nhat thanh mét quy trinh ¢é thé
dugc t6i uu héa dé téi da hoa hiéu suat ciia mang.

Mang na-ron tich chap 1 chiéu dugc phat trién va duoc
(ing dung tuong déi tot cho cac loai dir liéu chudi thai gian
[19]. Giéng nhu trong CNN théng thudng, I6p dau vao la
I6p thu dong nhan tin hiéu 1D tho va I6p dau ra la I6p MLP
6 s6 lugng no-ron bang s6 lugng 16p. Cac hoat déng trich
xuat dac diém va phan loai déu dugc hgp nhat thanh mot
quy trinh c6 thé dugc t6i uu hoa dé téi da hoa hiéu suat cda
mang. 1DCNN cé cac tham s6 sau: (i) S6 lugng I6p chap va
I6p dugc két néi day du; (ii) Kich thudc hat nhan trong méi
I6p chap; (iii) Cach chon tham s6 gop va kich hoat.

Lép tich chap (Convolution layer) dugc goi la phuong
phap dich chuyén va tinh toan. Gia st x 1a dau vao c6 dé dai
nva w la hat nhan cé dé dai k cta I6p chap. Hon niia, vi tri
clia clra s6 hat nhan (kernel) thay d&i theo s (s6 budc) sau
mdi thao tac tich chap. Tich chap gilta x va w cho buéc s
dugc xac dinh nhu sau

y(n) = { Zzzo z(n + i)w(i), Ifn =0,

ioz(n+i+ (s—1))w(i), otherwise

(M

Do dai dau ra (o), déi vai dau vao cé do dai n, hat nhan
€6 do6 dai k va phan dém p dugc lay ti phuong trinh sau:

:(n+2p—k)+1 2
S

LSp gop (Pooling layer) thudng dugc dat sau I6p chap

va dugc st dung dé gidm kich thudc ctia ban dé dac trung

va tham s6 mang. Téng hgp t6i da la ky thuat tdng hgp néi

tiéng nhat, trong dé gia tri t6i da dudc chon trong clra s6

6 kich thudc f va sau d6 dugc dich chuyén qua dau vao

Vv3i budc s sau méi lan téng hap. Téng hop t6i da dugc xay
dung nhu sau:

max(z(n +14)) fori = 0,1,2,...,(n+ i+ f), (3)
max(z(n+i+(s— 1)) fori=10,1,2,....,(n+i+ f+(s—1))

o) ={

Gia strrang dau ra cta cac I6p tich chap co d6 sau 16n
hon 1. Trong trudng hop d6, I6p dugc lam phang (Flatten)
chuyén déi dau ra clia cac I6p chap thanh dinh dang cé
thé dugc cung cap lam dau vao cho cac 16p day dac. Cac
I6p dugc két noi day du két néi tat ca cac nat trong cac 16p
lién ti€p. Ma tran dt liéu dugc trai phang va di qua mot 16p
dugc két néi day du (fully connective) dé dat dugc yéu cau
mong mudén

2.2.Tién x@ ly dif liéu va huan luyén mang

Cac budc tién xt ly dir liéu déng vai trd quan trong
trong viéc huan luyén thanh cong mé hinh tri tué nhan tao.
Qua trinh tién xU ly dit liéu mang lai cai nhin téng quét hon
vé dir liéu. D{r liéu sé dugc kham pha trong budc nay va sé
¢6 dugc cai nhin sau hon vé di liéu. Péng thai, viéc chudn
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bi dir liéu phu hgp véi yéu cau dau vao ctia TDCNN cling dugc thuc hién. DU liéu sé dugc chuan hoéa va phan chia. Trong
nghién ctiu nay, dit liéu tir cdc cdm bién trong hé théng giam sat dugc sir dung dé hudn luyén TDCNN. D liéu thu dugc tir
cac cam bién sé dugc thiét [ap tuong Uing véi d6 nhay clia timg cdm bién trong chuong trinh do. Nhiing gia tri nay sé khong
¢6 cling tiéu chudn. Viéc chudn hoa dit liéu nhdm muc dich dua tat ca di liéu cdm bién vé cing mét pham vi gid tri tr 0 dén 1.

Budc tiép theo, dau vao va dau ra cia mang 1DCNN dugc xac dinh. Dau vao & day la di liéu tir cac cdm bién théng
thudng. Dau ra la dit liéu ctia cdm bién dugc coi la 6 16i. DG liéu dau vao sé c6 dang mx200xt (m la sé lugng cdm bién thong
thudng, t 1a budc thai gian), di liéu dau ra sé c6 dang 1x200xt. DU liéu dugc chia thanh tap hudn luyén va tap kiém tra. Sau
khi chia tap d liéu, tap huan luyén trudc tién dugc sir dung dé huan luyén 1DCNN, dé mang c6 thé tim hiéu méi quan hé
anh xa phi tuyén gitta cdm bién thong thudng va dit liéu cam bién bi hdng. Sau khi qua trinh hudn luyén mang hoan tat, tap
kiém tra sé dugc dua vao mang than kinh da dugc huan luyén dé tai tao lai dit liéu bi mat. Qua trinh tai tao di liéu dugc thé
hién trong Hinh 2.2:

Dit liéu tir Chuan héa Phan chia dir Dao tao Tai tao dir

cac cam bién dir lidu lieu mang 1DCNN lieu

Hinh 2.2: Qui trinh téi tao di¥ liéu cho c3m bién tng dung 1DCNN

3. UNG DUNG MANG NG-RON TiCH CHAP TRONG TAI TAO DU LIEU CAM BIEN

3.1. GiGi thiéu vé céng trinh

Trong nghién ctiu nay, nghién ctu trudng hgp dugc st dung la cau Doan Hung (Hinh 3.1) nam & dia phan huyén Doan
Hung, tinh Pha Tho. Cau bac qua sdng Chay tai Km111+300 QL2 va phuc vu giao théng trén tuyén Ha Noi - Ha Giang. Tai thoi
diém kiém tra, toan b6 ciu cé cap du tng luc bén ngoai. Mt cit ngang gdm 5 dam chinh cé tiét dién chi T. M8 va tru cau
dugc lam bang bé téng cot thép.

GENERAL VIEW

2

Hinh 3.1: B4 tri chung cdu Poan Hing

3.2. Chuan bi dir liéu

Mot bé dit liéu thuc t& gobm 5 cdm bién rung dugc thu thap ti cdu Poan Hung. Mét lugi do dugc thiét ké dé trién khai
vGi muc tiéu thu thap dit liéu rung déng ctia 5 diém trén cau. Dao dong tai cac diém dugc do dudi tac nhan kich thich ngau
nhién (gi6, dong chay, tai trong xung quanh, phuang tién qua cau...). Cac cdm bién dugc [ap dat theo phuong théng ding.
Sau khi b6 tri, 1ap dat cac thiét bi do va cam bién, hé théng thu thap bat dau thu thap dir liéu. Phan dir liéu dau tién sé bi
loai bo. Dt liéu sau khi tin hiéu 6n dinh sé& dugc ghi lai va luu lai. Quy trinh do dugc diéu khién bai may tinh xach tay, may
tinh nay cing tap hop va luu cac phan héi dong.

/‘:Q<>j f\ léch gilta gia tri thuc va gia tri du doan trong qua trinh dao
b, ‘ . . 5 W tao dugc hién thi trong Hinh 3.3. Khi két thuc qua trinh dao
I f A | e 11 - tao, gia tri mat mat da hoi tu gan bang 0 trong ca tap huan
W@\.&& - e = w luyén va xac nhan. Mang dugc huan luyén thanh cong.
e ® ) ® ® ® —
Hinh 3.2: Lu6i c3m bién duoc bé tri cho thi nghiém e
3.3. Ung dung mang no-ron tich chap trong tai tao N
dit liéu cdm bién £
Bo6 dir liéu thuc t€ bao gom dii liéu tir 5 cdm bién trong £ iooogon
50 d6 do. Méi tap hop con dit liéu dai dién cho mét dac tinh 000004
trong mo6 hinh hoc may. Trong trudng hagp tai tao di liéu 400002 1
kénh don, dau vao ctia TDCNN la dir liéu ctia 4 cdm bién bbby s
(cdm bién s6 1, 2, 3 va 4). Pau ra la dit liéu cha cdm bién s6 0 200 e 800 1000
5.Qué trinh tién x ly dir liéu duoc thuc hién. Tap dit liéu sé e
dugc chia thanh 2 phan: Dao tao va xac nhan. Ty & cla hai Hinh 3.3: Gid trj mdt mét sau cc vong Idp dao tao
phan nay lan lugt la 80 va 20%. D& minh hoa rd hon hiéu suét clia phuong phap dugc dé
Sau khi mang 1DCNN dugc dao tao, su mat mat chénh xuat, truc quan hoa dit liéu ctia dit liéu thuc va di liéu duoc
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téi tao dugc hién thi trong Hinh 3.4. Mang dugc dao tao da tai
tao lai mét cach hiéu qua théng tin phan héi va rung déng bi
thiéu cho cdm bién s6 5. Phan tich phé tan s6 cling dugc thuc
hién trén ca dirliéu thuc va dit liéu dugc tai tao.

Du lieu thuc

Du lieu tai tao

Acceleration (m/5?)

a) - Mién thoi gian

b) - Mién tén s6
Hinh 3.4: So sanh di¥ liéu thuc va dit liéu tai tao cda cdm bién s6'5:
a) - Mién thoi gian; b) - Mién tan sé’

Mac du hiéu suat tai thiét cia mang dugc dao tao la
t6t nhung di liéu dugc tai tao khéng khdp hoan toan véi
dr liéu thuc. Diéu nay la do su hién dién ctia nhiéu va su
kich thich moi trudng yéu trong qua trinh thi nghiém. Tuy
nhién, khi phan tich di liéu mién tan sé, dir liéu dugc tai
tao thu dugc cé thé dai dién hoan toan cho dit liéu thuc.
Nhin chung, 1DCNN dugc dé xuat da hoc va tai tao dit liéu
trong trudng hgp c6 nhiéu kénh bj tén hao. Mac du dit liéu
dugc xay dung lai khong khép chinh xac véi dir liéu thuc
nhung dir liéu dugc xay dung lai van c6 thé dugc sir dung
dé theo déi tinh trang cau tric. Xem xét rang tan sé tu
nhién va cac ché d6 rung la cac dac tinh rung co ban quan
trong nhat, mang dugc dé xuat trong nghién ctu nay da
xac dinh va hoc ching mot cach hiéu qua dé nadm bat cac
mau trong dir liéu rung.

4, KET LUAN

Nghién ctiu nay dé xuat sir dung phuang phap tiép can
dua trén hoc sau, cu thé 1a 1DCNN, dé tai tao lai ditliéu rung
déng bi mat nham quan trac stic khoe két cau cau. Duéi day
la mét s6 két luan chinh:

- Trong cac hé théng giam sat stic khée két cau, cac
trudng hop mat di liéu hoac 16i di liéu cé thé thudng
xuyén xay ra. Diéu nay xay ra do nhiéu ly do, bao gébm hu
hong cam bién, dudng truyén bi gidan doan, mat dién va
tdc dong dén mai trudng. Can cé bién phéap dé téi tao lai
dir liéu.

- D liéu cdm bién gia t6c ¢ thé dugc xay dung lai
bdng mang 1DCNN. Hiéu qua cla phuong phap dugc thé
hién qua trudng hgp nghién ctiu tur sé liéu thuc té cau Doan
Hung. Trudng hgp tdi tao dit liéu don kénh dugc thuc hién
cho két qua tét.

- Trudc khi huan luyén mang, viéc xt ly trudc di liéu la
rat quan trong dé dat dugc hiéu suat tét. D{ liéu can duogc
tién xar ly dé€ phu hop véi mang 1DCNN. Dong thdai, viéc
chuén hoéa dit liéu gitp dat dugc két qua t6t hon va thoi
gian thuc hién nhanh hon.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc GTVT (UTC) trong Dé tai ma s6 T2024-CT-KDN-003.
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Anh huéng cdia ham Iuong tro bay
dén mot so tinh chat cdia bé tong xi mang
khi st dung phu gia siéu déo MasterGlenium Sky 8718

B TS.NGUYEN BPUC TRONG

Phén hiéu tai TP. H6 Chi Minh, Trudng Dai hoc Giao théng vén tai

Email: trongnd_ph@utc.edu.vn

TOM TAT: Tro bay (TB) & mét chat thai céng
nghiép nhung cé gia tri htu ich trong linh vuc xay
dung. Viéc s&r dung TB da mang lai nhing hiéu qua
tich cuc tfrong san xudt bé t6ng xi mang (BTXM).
Bai bao trinh bay két qua nghién ciu s dung TB &
Nha may Nhiét dién sé 3, Duyén hai thay thé 10 -
30% xi mang dé san xuat bé téng cé dung phu gia
siéu déo MasterGlenium Sky 8718. K&t qua nghién
clu cho thay, khi s dung ham luong TB cang
nhiéu thi dé sut cang ting, cudng dé bé téng &
tudi som phat trién cham nhung & tudi muodn phat
trién nhanh khi ham luong TB cang nhiéu. Tinh ch&t
cla bé tdng déng cing cé gid trj 18t nhat khi ham
luong TB thay thé xi mang 1a 10%. O tudi 56 ngay
cudng dé chiu nén, cudng dé kéo uén clia bé téng
loai ndy 16n hon so vai khi khéng s dung TB lan
luot 13 6,9% va 59%. Cuong dd kéo udn cua bé
téng dung TB thay thé xi mang dén 30% dap Ung
yéu ciu trong xay dung méat dudng 6 16.

TU KHOA: Bé t6ng xi mang, tro bay, phu gia siéu
déo, cuong dé kéo udn.

ABSTRACT: Fly ash is an industrial waste but
has beneficial applications in construction. The
utilization of fly ash positively affects concrete
production. The investigation presents the
experimental results of using fly ash at thermal
power plant No.3, Duyen hai to replace 10 -
30% of cement to fabricate concrete applying
superplasticizers MasterGlenium Sky 8718. The
outcomes show that when using more fly ash
content, the slump increases and concrete strength
at an early age develops slowly, but it develops
quickly when the fly ash content is higher at a later
stage. The mechanical properties of investigated
concrete have the highest values when the fly ash
content replacing cement is 10%. At the age of
56 days, the compressive strength, flexural tensile
strength of the concrete are more than those
without using fly ash by 6.9%, 5.9%, respectively.
The flexural tensile strength of concrete with fly ash
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to replace cement is up to 30%, which ensures the
requirement in constructing road pavements.

KEYWORDS: Cement concrete, fly ash,
superplasticizer, flexural tensile strength.

1.DAT VAN BE

G Viét Nam ciing nhu trén thé gisi da c6 nhiéu cong trinh
nghién ctiu vé van dé thay thé xi mang bang TB trong san
xuat BTXM [1, 2, 3, 4]. Gilra xi mang Portland va TB c6 nhiéu
tinh chat khac nhau nhung hién nay rat nhiéu cong trinh st
dung BTXM c6 thanh phan TB dung trong thuc té kha phé
bién. Xét mot cach toan dién thi viéc st dung TB thai ra tir cac
nha may nhiét dién la van dé cap thiét vi khéi lugng san pham
nay hang nam phat thai ra méi trudng la rat 16n, néu khong
dugc tai st dung hiéu qua thi sé lang phi nguodn tai nguyén.
Viéc str dung hiéu qua TB khéng nhiing giam dugc chi phi do
tiét kiem mat bang lam bai chia, gidm nguy ca gay 6 nhiém
mai trudng ma con ¢é thé giam chi phi xay dung do gia thanh
TB ré han so véi xi mang Portland truyén théng.

Theo B6 Xay dung [5], & Viét Nam hién cé 29 nha may
dién than dang hoat déng. Nam 2021, cdc nha may nay thai
ra mdi trudng khoang 16 triéu tan tro xi, tap trung chu yéu
tai khu vuc mién Bac (chiém 64%), khu vuc mién Trung la
25% va mién Nam la 11%, ca nudc tén kho 48 triéu tan TB.
Khu vuc mién Tay Nam b6 c6 Trung tam Dién luc Duyén hai
dugc quy hoach 4 nha mdy, hién nay cé 2 nha may hoat
dong la Nha may Nhiét dién Duyén hai sé 1 va sé 3 da thai
haon 2 triéu tan TB ra bén ngoai méi nam.

Theo Malhotra va cac cong su [6] thi ham lugng TB c6 thé
thay thé xi mang Ién t6i 30 - 50% trong hén hgp ma van dam
bado cudng d6 va tang do bén ctia BTXM. Cac nghién ciu [4,
7] cho rang st dung TB dé thay th& mot phan xi mang trong
BTXM truyén théng c6 thé lam tang dd bén cla bé téng 1én
tur 1,15 dén 2 lan. Michael [8] phan tich hat tro nho, tron va
min han hat xi mang nén néu cling lugng nudc nhu nhau
thi BTXM TB c6 d6 sut I6n hon BTXM thong thuong, nha dé
lam tang tinh cong tac cho thi cdng. Bén canh do, khi két cau
khéng yéu cau do sut cao thi c6 thé gidm lugng nuGc yéu cau:
Cl thém 10% TB thi sé giam di it nhat 3% lugng nudc.

Lua chon ham lugng TB hgp ly sé tao ra dugc san phdm
bé tong khong nhiing dap ting dugc cac yéu cau ky thuat
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ma con mang lai hiéu qua vé kinh té va moéi trudng. Ty theo
thanh phan khoang va loai TB ma anh huéng ctia n6 dén cac
tinh chat ctia BTXM la rat khac nhau. Vi thé, nghién ctu sau
day sé trinh bay nhiing anh huéng khi s&f dung ham lugng
TB khac nhau két hgp phu gia siéu déo MasterGlenium Sky
8718 clia hang Basf dén mot sé tinh chat ctia BTXM.

2. VAT LIEU CHE TAO BTXM

2.1. Xi mang

Nghién ctu nay st dung loai xi mang Insee PCB40 c6
cudng do chiu nén theo TCVN6016:2011 tudi 28 ngay la
43,5 MPa, khéi lugng riéng cla xi méang 3,10 g/cm?, lugng
nudéc tiéu chuan 1a 32,0%.

2.2, Tro bay

TB dung trong nghién ctiu nay dugc ldy tai Nha may
Nhiét dién sé 3, Duyén hai, tinh Tra Vinh (TB mau vang) c6
cac chi tiéu hoa dugc trinh bay & Bdng 2.1.

Bang 2.1. Két qua thi nghiém chi tiéu hda, Iy cia TB
tai Nha may Nhiét dién sé 3, Duyén hai

STT Tén cac chi tiéu Dd.n Phu’dng’ RSP 'fé't qué
Vi thu thi nghiém
1 Ham lugng SO, % QTNB 06-A 0,15
2 Ham lugng SiO, % TCVN9911:2013 51,70
3 Ham lugng A|203 % TCVN9915:2013 28,27
4 Ham lugng Fe,O, % TCVN9914:2013 7,11
5 Ham lugng FeO % TCVN9914:2013 1,05
6 Ham lugng MgO % TCVN9916:2013 2,33
7 Ham lugng Na,0 % QTNB 09 0,65
8 Ham lugng CaO % TCVN9912:2013 512
9 Ham lugng TiOz % TCVN9913:2013 1,31
10 Ham lugng MKN (LOI) % QTNB 18 0,64
11 Ham lugng HZO % Si13 0,09
12 | Kichcdhatnhohon45mm | % ASTM C311 - 02 89,7

TB tai Nha may Nhiét dién s6 3, Duyén hai, tinh Tra Vinh
¢6 cac chi tiéu ly, héa phu hgp loai F dugc quy dinh trong
ASTM C618 vaTCVN 10302:2014 [9]. D& c6 thé sirdung hiéu
qua TB loai nay vao san xuat BTXM thi can phai c6 nghién
ctiu thuc nghiém dé tim ra ham lugng st dung hgp li trong
san xuat BTXM.

2.3.Cét liéu

2.3.1.Cét liéu Ién

S dung loai da dém (5x20)mm dugc ldy tir mo da
Phudc Tan, Bién Hoa co cac chi tiéu co ly dat yéu cau TCVN
7570:2006: DO hut nudc: 0,4%, khéi lugng thé tich x8p:
1,445 g/cm?, khéi lugng riéng: 2,862 g/cm? ham luong
chung bui, bun, sét: 0,35%.

2.3.2. Cét liéu nhé

Trong nghién ctu nay st dung c6t liéu nho la cat hat
tho c6 céc chi tiéu: M6-dun d6 16n la M, =2,47, khéi lugng
riéng la: 2,641 g/cm?, khéi lugng thé tich x8p la: 1,443 g/
cm?, ham lugng hat trén sang 5 mm la: 0,73%, dé hat nudc
la: 0,8%, ham lugng chung bui, bun, sét: 1,4%. Cac chi tiéu
ca ly ctia cot liéu nho dat yéu cau TCVN 7570:2006.

2.4. Nudc

Nudc st dung cho bé téng la nudc sach, dat Tiéu chuén
TCVN 4506:2012.

2.5.Phu gia

Phu gia siéu déo s dung trong nghién ctu la phu gia
MasterGlenium SKY 8718 (viét tat MG-8718) clia hang phu
gia BASF. MG-8718 la phu gia siéu déo thé hé mai. Nha do

linh déng cao va dd nhat thap, MG-8718 gitip bé téng duy
tri d6 sut lau tuy vao liéu lugng st dung. Nha san xuat dua ra
khuyén cdo nén st dung tir 0,6 - 2 lit/100 kg xi mang. Trong
nghién ctfu nay da stir dung ham lugng phu gia hdéa hocla 1
[it/100 kg xi mang.

3. THANH PHAN CAP PHOI BTXM VA KE HOACH
THUC NGHIEM

3.1.Thanh phan cap phéi BTXM

St dung ly thuyét “thé tich tuyét déi” theo Quyét dinh
s6 778/1998/QD-BXD [10] d€ thiét k& thanh phan cap phéi
BTXM c6 cuong dé chiu nén 36 MPa. Sau dé gilt nguyén
thanh phan c6t liéu 16n, c6t liéu nho, nudc, phu gia siéu
déo, chi thay d6i thanh phan chat két dinh bang cach dung
lan lugt dung 0%, 10%, 20%, 30% TB (theo khai lugng) lay
tai Nha may Nhiét dién s6 3, Duyén hai, tinh Tra Vinh thay
thé xi mang. K&t qua dugc trinh bay & Bang 3.1.

Bang 3.1. Thanh phan cap phéi BTXM cé cudong dé chiu nén 36 MPa

Tén t6 hop ba Cat | Ximang | TB | Nudc Phu gia BA’SF

’ (kg) | (kg) (kg) (kg) | (kg) MG8718 (lit)
M36.00 (strdung 0% TB) | 1.140 | 834 371 0 165 3,71
M36.10 (st dung 109%TB) | 1.140 | 834 334 37 | 165 3,71
M36.20 (st dung 20 % TB) | 1.140 | 834 297 74 | 165 3,71
M36.30 (st dung 30 % TB) | 1.140 | 834 260 111 | 165 3,71

(Ghi chd: M36.10: Nghia I3 c&p phéi BTXM cuong dé chiu nén 36 MPa st
dung 10% TB thay thé xi mang trong thanh phan chat két dinh).
3.2. Ké hoach thuc nghiém
Méi t6 hgp BTXM c6 24 mau cac loai dugc ché bi dé
thi nghiém cac tinh chat co hoc. S6 lugng mau thi nghiém
dugc téng hap & Bdng 3.2.
B3ng 3.2. S6'luong mau thi nghiém

Chi tiéu . T e Kich thuéc mau
thi nghiém S6 luong mau thi nghiém thi nghiém
M36.00 | M36.10 | M36.20 | M36.30
Rn
(7, 28,56 9 9 9 9 10x10x10 cm
ngay)
Ru
(7,28,56 9 9 9 9 10x10x40 cm
ngay)
E
dh
(28 ngay) 6 6 6 6 10x10x40 cm
Téng cong 24 24 24 24

Téng cdng 4 t6 hgp BTXM ¢ 96 mau thir cac loai dugc
tron theo cac thanh phan da tinh toan & Bdng 3.1. Sau dé
thi nghiém d6 sut, dic mau va bao duéng trong diéu kién
tiéu chudn cho dén ngay thi nghiém va dugc thit nghiém
tai phong thi nghiém hgp chuan. Trong dé, st dung TCVN
3118:2022 dé xac dinh cudng dé chiu nén (R,, TCVN
3119:2022 dé xac dinh cuang d6 chiu kéo khi uén (R) va
TCVN 5726:2022 dé xac dinh mo-dun dan héi khi nén tinh
(E,) chia BTXM. XUt ly két qua va dua ra nhan xét, két luan.

4. KET QUA NGHIEN CUU VA THAO LUAN

4.1. Két qua thi nghiém
Ké&t qua thi nghiém vé: Do sut, cudng do chiu nén,
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cudng d6 chiu kéo udn va mo-dun dan héi khi nén tinh
clia BTXM cudng do 36 MPa dung TB véi cac ham lugng
khac nhau két hgp phu gia siéu déo, dugc téng hgp va
danh giad nhu sau.

4.1.1. D6 sut cia BTXM

Thi nghiém d6 sut cia BTXM nhu Hinh 4.1. Két qua thi
nghiém dé sut clia BTXM dugc thé hién & Hinh 4.2.

e m— 11

Do sut (cm)
v
o

M3600 M36.10 M36.20  M36.30
Tén t6 hgp BTXM

Hinh 4.2: Két qua do db sut
cda BTXM

Hinh 4.1: Thi nghiém dé
sut ciia BTXM

Két qua thi nghiém cho thay, khi s&r dung phu gia siéu
déo két hop vai 10%, 20%, 30% TB thay thé xi mang thi do
sut ctia BTXM tang so vai khi khéng dung TB lan luat la:
20%, 50%, 80%.

4.1.2. Cudng dé chiu nén

Két qua thi nghiém R_dugc thé hién & Hinh 4.3.
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Hinh 4.3: R, cia BTXM theo ngay tuéi

Khi két hop phu gia siéu déo trong BTXM TB thi téc do
phat trién R_trong giai doan dau tét hon so véi khi khong
dung phu gia siéu déo. Cling giéng nhu BTXM khéng sur
dung phu gia [1] thi khi ham lugng TB cang nhiéu su phat
trién cuong d6 R_&tudi s6m cang cham nhung & tudi muén
R_phat trién cang nhanh khi ty 6 TB dung cang nhiéu, ham
lugng st dung TB thay thé xi mang la 10% cho R_clia BTXM
& tudi 28, 56 ngay la cao nhat. Cu thé:

- V6i ham lugng st dung TB thay thé xi mang la 10%
thi & tudi 28 ngay R_ctia BTXM I6n hon so véi khi khong sur
dung TB 2,1%, con & tudi 56 ngay muc nay la 6,9%.

- V6i ham lugng st dung TB thay thé xi mang la 30%
choR_&tudi 28 ngay va 56 ngay la thap nhat. Cu thé & tudi
28ngay R_ctia BTXM t6 hop nay gidm hon so véi khi khong
st dung TB 1a 6,6% nhung & tudi 56 ngay thi cao hon 2,0%.

- R_ G tudi 56 ngay so vdi tudi 28 ngay tang tur 11,3 -
16,2% khi muc dung TB 10 - 30%, trong khi khong st dung
TBthiR chitang 6,3%.

4.1.3. Cuong dé chiju kéo uén

Thi nghiém R, cla BTXM nhu Hinh 4.4. K&t qua thi
nghiém R ctia BTXM dugc thé hién & Hinh 4.5.
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Hinh 4.4: Thi nghiém R, cia BTXM
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Hinh 4.5: R, cia BTXM theo ngay tuéi

Khi st dung ham lugng TB cang nhiéu thi R clia BTXM
tdng cham & tudi sém (7 ngay) nhung & tudi muén (56
ngay) vdi ty 1& TB cang nhiéu thi R clia BTXM tdng cang
nhanh. Ham lugng st dung TB thay thé xi méng la 10% cho
R, clia BTXM 6 tudi 28, 56 ngay la cao nhat, cu thé: Véi ham
lugng st dung TB thay thé xi mang 1a 10% thi & tudi 28 ngay
R, ctia BTXM I6n hon so véi khi khong st dung TB 2,0%, con
& tudi 56 ngay muc nay la 5,9%. Khi ham luogng TB chiém
20% thi R, clia BTXM & tudi 28 ngay thap hon so véi khi
khong st dung TB nhung & tudi 56 ngay R, clia BTXM c6
TB lai cao han so véi khi khong ¢c6 TB la 3,2%. Con khi ham
lugng st dung TB thay thé xi mang la 30% cho R & tudi 28
ngay va 56 ngay la thap nhat. Cu thé & tu6i 28 ngay R cua
BTXM giam hon so vai khi khong dung TB 1a 6,3% va & tudi
56 ngay thi cho gia tuong duong khi khéng st dung TB.

4.1.4. M6-dun dan hoi khi nén tinh

Thi nghiém E, cGa BTXM nhu Hinh 4.6. Két qua thi
nghiém E, clia BTXM dugc thé hién & Hinh 4.7.

4l

Hinh 4.6: Thi nghiém €, cia BTXM
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Hinh 4.7: €,, cda BTXM tuéi 28 ngay
Két qua thuc nghiém cho thay, khi st dung phu gia siéu
déo két hgp ham lugng TB thay thé xi mang la 10% va 20%
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thi & tudi 28 ngay E,, cia BTXM cao hon so véi khi khong st
dung TB lan lugt la 6,0% va 4,2%. Tuy nhién, khi ham lugng
TB chiém 30% thi E, gidm 3,4% so véi khi khong sirdung TB.
4.2, Phan tich két qua nghién ctu va thdo ludn
Bang 4.1. Quan hé R, R, & cac ngay tudi

Chi tiéu T6 hgp BTXM
M36.00 | M36.10 | M36.20 | M36.30
RIR®(%) | 760 73,5 66,8 64,5
RS/R%(%) | 106,3 11,3 113,0 116,2
R /R % (%) 74,3 72,1 67,1 64,1
RS/R (%) | 101,0 104,9 106,4 107,0

- Giai doan dau cac hat TB chua xay ra qua trinh thay
hda, véi cat hat TB tron va min hon hat xi mang nén néu
cung lugng nuéc nhu nhau thi BTXM TB ¢6 d6 sut I6n hon
50 vGi BTXM chi st dung xi mang [1, 3]. Do cac cap phdi bé
téng lugng nudc la nhu nhau nén té hap nao c6 ham lugng
TB cang I6n da lam tang d6 sut cho BTXM.

-VGi BTXM nhiéu TB, chi mét phan TB tham gia phan tng,
con lai phan 16n khéng phan ng, ngay ca sau thai gian dai
hén hgp dugc bao dudng [111.TB kich hoat phan ing pozolan
tao ra gel C-S-H cling nhu C(A)-S-H gitip cai thién cuong do
chiu kéo udn dang ké, chuéi Gel C-S-H dugc hinh thanh nhiéu
hon cling nhu tao ra mach dai hon so véi dé xi mang thong
thudng [11]. Nhd phan Ung pozolan tiép tuc dién ra & tudi
muén, cac san pham thiy hoa clia xi mang phan (ing vdéi cac
thanh phan khoéng ctia TB da lam cho cudng d6 & tudi mudn
clia BTXM dugc cai thién [1]. Néu ham lugng TB hgp ly thi mot
phan tham gia phan ting pozalan, mét phan sé dong vai tro
la vi c6t liéu chén 1ap vao 16 réng gilia cac hat c6t liéu 16n hon,
tang d6 dac cau trac lam cho cudng d6, mo-dun dan héi khi
nén tinh clia BTXM dugc cai thién. Tuy nhién, khi ham lugng
TB nhiéu qua thi lam du thiia vét liéu chén vao 16 réng (thiia
hat min), trong khi cac t& hgp cap phéi lugng xi mang la nhu
nhau nén cudng do BTXM giam.

- K&t qua nghién ctu chi ra rang khi két hgp 10 - 30%
TB thay thé XM két hgp vdi phu gia siéu déo mac du téng
lugng chat két dinh st dung < 400 kg/m? nhung cudng do
kéo uén clia BTXM dép Ung dugc yéu cau can thiét trong
xay dung mat dudng 6 t6 (Ru > 4,5 - 5,0 MPa [12]).

5.KET LUAN

Turkét qua nghién clru, mét s6 két luan duoc ridt ranhu'sau:

- TB & Nha may Nhiét dién sé 3 (tro mau vang) Duyén
hai, Tra Vinh phu hgp véi TB loai F theo cac quy dinh hién
hanh & trong va ngoai nudc.

- Khi stt dung ham lugng TB cang nhiéu thi d6 sut cang
tdng, cudng dd BTXM & tudi sém (7 ngay) phat trién cham
nhung & tudi mudn (56 ngay) phat trién nhanh khi ham
lugng TB cang nhiéu. Ham lugng TB thay thé xi mang 10%
trong thanh phan chat két dinh cho tinh chat co hoc cla
BTXM la t6t nhat:

+) G tudi 28 ngay thiR , R, E,, clia BTXM st dung 10%
TB 16n han so vai khi khong st dung TB lan luot la: 2,1%,
2,0%, 6,0%.

+) O tudi 56 ngay thi R, R, BTXM sir dung 10% TB I6n
han so vai khi khéng stir dung TB lan luot la: 6,9%, 5,9%.

- Viéc stir dung TB két hop phu gia siéu déo MG-8718
tiét kiém dang ké lugng xi mang va cho cudng dé kéo uén
clia BTXM dap (ing dugc yéu cau can thiét trong xay dung
mat dudng 0 to.
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Phan tich tdc dung tang cuong cla ludi cot sgi thdy tinh
trong m3at dudng hon hop nhdm han ché ndt phan anh

B TS.TRAN NAM HUNG
Hoc vién Ky thudt Quan su
Email: tranhung@lqdtu.edu.vn

TOM TAT: Mat dudng hén hop 1a mét loai két ciu
mat duong phat huy duoc uu diém cla cd mat
dudng cing va mat duong mém. Tuy vay, trén 1ép
m&t cla mat dudng hén hop thuong xuat hién vét
nUt phdn do su co gian cla cac tAm bé téng xi
mang (BTXM) theo su thay ddi clda nhiét d6 mai
trudng va tai trong banh xe tac dung lan can canh
tam. Bai bdo nay trinh bay bién phap tang cudng
l6p bé t6ng nhua (BTN) trong mat dudng hén hop
bang ludi cét soi thly tinh. Tac dung tdng cuong
cla ludi dugc 1dam ré bang cac phan tich trang thai
Ung suat clia I6p BTN. Céc tinh todn duoc thuc hién
théng qua mé phdng sé bang phuong phap phan
t& hu han. K&t qua chi ra rdng, Ung suat trong 1ép
BTN Ian can khe ndi gitta cac tdm BTXM gidm dang
ké khi duoc ting cudng bang ludi cét soi thay tinh
va cé tac dung ngan ngura su xuat hién cla vét nut
tu ddy 16p BTN va phan anh 1&n trén bé mat duong.

TU KHOA: Mat duong hén hop, nit phan anh, ludi
soi thay tinh, phuong phap phan t& htu han.

ABSTRACT: Composite pavement
promotes the advantages of both rigid and flexible
pavements. However, the surface layer of the
composite pavement often has reflective cracks
due fo the expansion and contraction of cement
concrete plates under changes in environmental
temperature and due to vehicle loading in the
vicinity of plate edges. This paper presents a
method to strengthen the asphalt concrete layer
in the composite pavement using glass grids. The
reinforcing effect of the glass grid is clarified by
analyzing the stress state of the asphalt concrete
layer. The calculations were performed through
numerical simulations using the finite element
method. The results showed that the stress in the
asphalt concrete layer in the vicinity of the joints
between cement concrete plates strongly decreased
as reinforced with the glass grid. This prevents the
occurrence of cracks at the bottom of the asphalt
layer and is reflected onto the pavement surface.

KEYWORDS: Composite pavement,
cracks, glass grid, finite element method.

structure
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1.DAT VAN BE

Mat dusng hén hgp la loai mat dudng dang nila
cung trong d6 cé I6p mat trén bang BTN va I6p mat
dudi bang BTXM. L6p BTXM c¢6 tac dung cai thién do
cliing, phan phai tai trong xe chay trén mot pham virong
xuéng cac Idp mong va nén, tang suc chiu tai cho mat
dudng. Lép BTN dugc phu & trén clng tao ra su bang
phdng va cé tac dung tao su ém thudn cao cho mat
dudng; cong tac bao tri mat dudng clng thuan Igi doi
vGi I6p mat nay. Mat dudng hén hop dang cé xu hudng
dugc st dung ngay cang nhiéu cho cac dudng cao téc,
cac dudng chiu nhiéu tai trong 16n. Tuy vay, nhugc diém
chinh cGia mat dudng hén hagp 1a ¢6 thé xuat hién vét
nut phan anh. V&t nit phan anh c6 thé dugce hinh thanh
do cac nguyén nhan sau. Th&t nhat, cac tdm BTXM bi
bié€n dang |6n tai khe n6i khi ¢ su thay d6i nhiét dé, dac
biét 1a tdm bi co lai khi chuyén tir mua ndng sang mua
lanh lam phat sinh Ung suat kéo day I6p BTN c6 thé gay
ra vét nut va lan truyén lén trén bé mat duong. Thu hai,
khi tai trong tac dung & khu vuc lan can mép tam BTXM
gay ra chuyén vi khéng déu gilra hai tdm dong thai ciing
lam cho I&p BTN chiu uén cuc b6 tai d6, lam phat sinh
Ung suat kéo 1én gay nut day I6p BTN, vét nut tiép tuc
phat trién dan Ién bé mat dudng [1, 2]. Nhu vay, trong
thiét ké mat dudng hén hgp, mét nhiém vu quan trong
la phai dé xudt giai phap két cau hgp ly dé khac phuc
dugc cac vét nat phan anh.

Nt phan énh trong I16p mat BTN mat dudng hén hgp
c6 thé dugc han ché bang nhiéu gidi phéap. Giai phap s
dung ludi sgi thly tinh gia cuong kha ndng chiu kéo cho
I6p BTN da dugc Uung dung thanh céng cho nhiéu céng
trinh trén thé gidi. Bién phap nay c6 hiéu qua tét song gid
thanh cao néu st dung vat liéu tang cudng trén toan bo
day I16p BTN [3].

& nudc ta, viéc sir dung gidi phap 1udi sgi thay tinh gia
cudng cho I6p BTN mat dudng hén hop van chua dugc quy
dinh cu thé trong cac tiéu chudn. Cac nghién clu, tinh toan
nham xac dinh chiéu dai tang cudng hop ly cla ludi cling
con bi bé ngo.

Nghién ctu nay dé xuat giai phap st dung ludi cét soi
thay tinh dé tang cudng I6p BTN mat dudng hén hgp va
danh gia hiéu qua cua loai lugi str dung thong qua cac tinh
toan sé dua trén phuong phap phan td hiru han. Nghién
cliu cling di tim chiéu dai tang cudng hop ly ca 16p ludi
vé hai bén khe néi gilta cac tdm BTXM.
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2. GIAI PHAP SU DUNG LUGI SOI THUY TINH TANG
CUOGNG LGP BTN MAT DPUGNG HON HOP

2.1. Luéi dia ky thuat cét soi thay tinh trong ting
cuong mat dudng

Luéi dia ky thuat cot sgi thay tinh 1a vat liéu c6 dé bén
rat cao. N6 dugc phi mét I16p polymer cé kha nang tuong
thich vai bitum nén lién két dinh bam tot véi Igp BTN. Hién
nay, lugi sgi thay tinh dugc ting dung réng rai trong nhiéu
nganh cong nghiép va dac biét la trong linh vuc GTVT [4, 5.

So véi ludi dia ky thuat nhua thép, lugi dia ky thuat sgi
thay tinh c6 kha nang chiu nhiét tét hon. Hién nay, cac nha
san xuat c6 thé cung cap cac loai ludi c6 muc 6n dinh nhiét
dé trén 210°C, do dé co thé dap ung vai nhiét d6 ctia BTN
rai nong. Bén canh d¢, luéi dia ky thuat sgi thly tinh dugc
tao thanh tir cac chat tro hoa nén ludi sgi thay tinh it bi lao
hoéa. Nha khéi lugng thé tich nhe nén né dugc van chuyén
va thi cébng mot cach dé dang.

& Vit Nam, |usi dia ky thuat néi chung va ludi sgi thiy
tinh da dugc dung cho nhiéu du én khac nhau, ti nhimg du
an xay dung mdi dén cac du an nang cap, cai tao nham han
ché cac huhdng nit mai, han lin vét banh xe, ndtdo lin léch.

S dung ludi cét sgi thay tinh dat tai day I6p gia cudng
cho day I6p BTN trong mat dudng hén hop 1a mét giai phap
kha di. Khi lugi sgi thay tinh dugc dat giia I6p BTN va I6p
BTXM, né sé tra thanh Ip tang cudng kha nang chiu luc
cho 16p BTN, chiu dugc ting suat kéo mét cach hiéu qua. Dé
c6 thé st dung dai tra, can c6 cac nghién cliu sau vé su lam
viéc clia ludi ciing nhu thir nghiém hién trudng dé danh gia
hiéu qua cda no.

2.2, Dé xuat trinh tu thi cdng ludi sgi thay tinh ting
cudng I6p BTN trong mat dudng hén hop

TU dac diém lam viéc cda ludi sgi thay tinh va cla mat
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dudng hon hap, tac gia so bd dé xuat giai phap thiét ké
tang cudng I6p BTN bang ludi sgi thay tinh nhu sau:

- Mat dudng BTXM dugc vé sinh sach sé va kho rdo;

- Tugi nhya dinh bam (st dung nh tuong polymer phan
tach nhanh) véi dinh lugng 0,7 I/m? mét dudng nham phat huy
t6i da luc dinh bam gilra BTN va BTXM va gitia BTN véi luéi [6];

- Rai lugi theo chiéu ngang dudng, sao cho khe co, gian
nam chinh gita dai lugi. Do khéi lugng luéi rai khdng 16n va
vi chiéu ngang dudng nho nén khé bé tri may moc nén céd
thé thi cong bang thu cong;

- Sau cung, rai I6p BTN néng theo bé day yéu cau va
dam nén I6p BTN theo tiéu chudn hién hanh.

_3.MO HINH HOA SU LAM VIEC CUA MAT DUONG
HON HOP PUQC TANG CUONG BANG LUGI SOI
THUOY TINH

3.1. Lua chon két cau

Nghién ctiu mét két cdu mat dudng hdn hap dién hinh
vGi cac tham s6 cho trong Bdng 3.1. Tai trong cla mét cum
banh d6i P = 5T phan bé trén vét banh xe hinh chi nhat
véi kich thudc LxB = (0,34%0,27)m, va véi cudng d6 g=0,6
MPa [7]; hé s xung kich bang 1,2. Tai trong banh xe dugc
xét dén trong diéu kién bat loi nhat khi dat tai vi tri canh
tam BTXM (Hinh 3.1) [1]. Tam BTXM c6 kich thudc Ixbxh =
(4,5%3,5%0,22)m va cé bién tu do.

Hai loai lugi sgi thay tinh dugc chon dé khao sat. Loai
thd nhat 1a GG50, c6 dé clng doc truc EA = 2.200 kN/m
tuong Ung véi muc bién dang 1%, cudng d6 kéo dut 1a 55
kN/m & muc bién dang 2,5%, dugc ky hiéu la “lugi 1”. Loai
thd hai la GG100, c6 d6 cing doc truc EA = 4.600 kN/m
tuong tng vai muc bién dang 1%, cudng dé kéo dutla 115
kN/m & muic bié€n dang 2,5%, dugc ky hiéu la“luci 2" [8].

Béng 3.1. Cac tham sé'tinh todn cda nén mat duong [9, 10]

Lép két cau Chiéu day (cm) | Mé-dun dan héi E (MPa) | Hé s6 Poisson v | Hé s6 gian n& nhiét a (1/°C)
L6p BTN 7 2.000 0,15 -
Tam BTXM 22 31.000 0,15 10°
Mong cap phoi da dam gia c6 XM 3% 18 600 0,25 -
Nén dat dam chat 42 0,3 -
Lépludiseithiy tish | ¢ | L T/q _—

9

|

% [ Lép mat bé tong nhira

7 g

Lép phan cach

J

Hinh 3.1: Mé hinh két c4u m&t duong hén hop st dung Iudi soi thiy tinh tdng cuong

Dé xac dinh nhiét d6 cao nhat vao muia ndng va thap nhat vao mua lanh clia tdm BTXM, cac phan tich nhiét két cdu mat
dudng dugc thuc hién. Nhiét d6 bé mat dusng khu vuc Ha Noi dugc xac dinh theo cac dir liéu vé nhiét dé khéng khi va buc
xa mat trdi dugc cung cap mién phi bdi Cuc Quan ly Budng bo Hoa Ky [11]. G day, tac gia khong trinh bay cac tha tuc phan
tich nhiét cho két cdu nén mat dudng, ngudi doc c6 thé xem chi tiét trong [10]. K&t qua cla cac phan tich nhiét cho thay,
nhiét dé cao nhat ctia tdm BTXM vao mua néng la 44°C trong khi nhiét dé thap nhat ciia né vao mua lanh la 9°C. Nhu vay, su
giam nhiét do trong tam khi chuyén tir mtia néng sang mua lanh la rat I6n, 35°C va lam cho cac tdm BTXM bi co lai.

5/
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Trong nghién ctiu nay, hai té hgp tai trong dugc xem
xét. Thit nhat, két cau chi chiju tac dung clia thay ddi nhiét
dé; thu hai, két chiu tédc dung dong thdi ca thay déi nhiét do
va tai trong banh xe.

3.2. M6 hinh tinh toan

Dé don gian hoa, mot mo hinh bién dang phang dugc
st dung trong moé phéng sé. Trén thuc t€, mé hinh bién
dang phéng chi phu hop vdi tai trong nhiét do, con dsi
VGi tai trong banh xe thi mé hinh nay thién vé diéu kién
mat dudng chiu luc bat lgi khi coi tai trong banh xe la dang
bang theo chiéu réng tdm. M6 hinh hinh hoc va cac diéu
kién bién cla bai toan ducgc minh hoa nhu trén Hinh 3.2.
Cu thé 13, tai hai canh bén chuyén vi theo phuong ngang
bang 0, ngoai trir mat hai bén tu do clia cac tam BTXM. Tai
canh dugi cia mé hinh, chuyén vi theo hai phuang ngang
va ding bang khéng do quan niém rang anh hudng cla tai
trong dén chiéu sau 2 m khéng con nira.

| 1=4,5m |

Lo soi thiy tinh

Ux pe- Uy pg=0 Ux pe Uy pg™

Hinh 3.2: Mé hinh hinh hoc va diéu kién bién cda bai toan

Da6i vai cac l6p két cau, phan tirhinh chir nhat bac hai 8
diém nut dugc lya chon. L6p ludi dia ky thuat sgi thay tinh
dugc mé hinh bang phan t cau trdc (structural element),
la phan ti c6 kha nang chiu kéo nhung khéng chiu uén
[12]. L&p phan cach gilta tdm BTXM va I&p méng dugc mo
hinh hoa bang phan tl ti€p xtic Goodman cé d6 md bang
0 [13]. Mé phong s6 dugc thuc hién trén phan mém ma
nguén md Aster [14].

4, KET QUA VA THAO LUAN

4.1. Ung suat trong I6p BTN do su thay ddi nhiét do

Hinh 4.1 thé hién (ng suat day I6p BTN lan can khe gian
trong trudng hgp khong cé tang cuong va cé tang cuong.
Luu y rang, & day chiéu dai tang cudng vé mdi bén khe
dugc chon la 0,5 m tuang Ung véi chiéu rong cudn 1uGi si
thay tinh bang 1 m, la chiéu rdng cuén nhé nhat hién cung
cap trén thi truong.

C6 thé thdy rang, khi khéng c6 tang cudng, lGing suat
kéo day I6p BTN I6n nhat xuat hién & gitia khe gian va dat
dén xap xi 1,6 MPa. Gia tri nay vugt qua kha nang khang kéo
ctia mot s6 loai BTN thong thuang, vi du BTN 4,75 mm hodc
BTN chat cé ham lugng da dam = 20% [15]. Khi cé luéi sgi
thay tinh tang cudng, Ung suat kéo tai khe gian giam dang
ké, 1an luot xuéng con xap xi 0,75 MPa va 0,5 MPa tucng
Ung vdi ludi 1 va lugi 2. Tuy nhién, gia tri ing suat kéo cuia
BTN tai lan can mép Iudi lai tang lén 1an lugt xap xi bang
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1,5 MPa va 1,7 MPa. Hién tugng nay cho thay rang, dé giam
Uing suat kéo toan bo day I6p BTN can phai ting cudng trén
toan bé mat day I6p.
2.5 : :
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Hinh 4.1: Ung suét déy I6p BTN do su co ngan cda cic tim BTXM

4.2. Ung suat trong I6p BTN do su thay déi nhiét dé
va tai trong banh xe

Hinh 4.2 thé hién Gng suat day I6p BTN khi chiu dong
thai clia tai trong banh xe va su thay d6i nhiét do. Quan sat
thay rang, khi I6p BTN khéng c6 gia cudng tng suat kéo rat
I6n xudt hién gan khe gian vdi gia tri bang 6,3 MPa. Ung
suat kéo nay vugt qua gidi han chiu kéo cta bat ky loai BTN
thong thudng nao, do vay gay nut I6p BTN. Trong khi d6, khi
cé gia cuong ludi 1, ing sudt kéo I6n nhat giam xuéng con
xap xi 3 MPa, gia tri nay van con kha 16n; khi gia cuong bang
lugi 2, iing suat kéo Ién nhat gidm xudng con 2,15 MPa. Véi
loai BTN chdt ham lugng da dam > 50% [15] (suc chiu kéo
khoang 2,2 - 2,8 MPa) thi ting suat trén khéng gay nit BTN.

So sanh vdi trudng hgp chi ¢6 tac dung cla thay
dé&i nhiét d6 nhu trinh bay & phan trén, ta thdy Ung suat
kéo day I6p BTN cht yéu dén tir tai trong banh xe, chiém
khoang 75%.
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Hinh 4.2: Ung suat day I6p BTN do su thay déi nhiét do
va tai trong banh xe
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Dé danh gia anh hudng cua chiéu dai tang cudng
dén Ung suat day 16p BTN, khao sat thém trudng hgp
chiéu dai tang cudng vé mébi bén cua khe biang 1,0 m
va véi ludi 2. Hinh 4.3 trinh bay tng suat day I6p cho hai
chiéu dai tang cudng 0,5 m va 1,0 m. Quan sat thay rang,
khi chiéu dai tdng cudng tiang lén ti 0,5 m dén 1,0 m,
gia tri Uing suat Ién nhat day 16p BTN gidam khong dang
ké, tir 2,15 MPa xudng con xap xi 2,0 MPa. Diéu nay goi y
rang, chi can gia cudng vé méi bén khe vai chiéu dai toi
thi€u bang mét nlia chiéu rong cudn ludi sgi thay tinh
nhé nhat, bang 1 m.
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wn

,

Ung suét day 16p BTN [MPa]
o

| |—e—Chiéu dai tang cuong = 0,5m| |

______________

| | ==—Chiéu dai ting cuong = 1,0m| |

-1.5 -1 -0.5 0 0.5 1 1.5
Khoang cich dén tim khe [m]

Hinh 4.3: Ung sudt day Iop BTN theo cac chiéu dai gia cuong
khac nhau

5.KET LUAN

TU nhing két qua nghién ctiu, mét s6 nhan xét ban dau
c6 thé dugc rutra la:

- Suthay déi nhiét do6 méi trudng theo mua va tai trong
banh xe dat sat mép tdm BTXM c6 thé gay ra vét nut phan
anh cho I6p BTN ctia mat dudng hén hgp. Tai trong banh xe
gay ra phan I6n ting suat kéo clia I6p BTN & canh tam.

- C6 thé dung ludi sgi thay tinh dé tdng cudng 16p BTN
mat dudng hén hop & khu vuc khe néi cac tdm BTXM nham
ngan ngtia vét nit phan anh. S dung loai ludi c6 dé ciing
doc truc trung binh tr& 1én, EA> 2.200 kN/m, dé gia cudng
I6p BTN.

- Chiéu dai tang cudng vé mébi bén khe noi tam BTXM
c6 thé chon bang 0,5 m, tdc la bang mot nira chiéu rong
cla cudn ludi soi thay tinh ¢ chiéu rong nho nhat duoc
cung cap trén thi trudng.

- Nghién ctu nay bi gisi han vdi diéu kién bién canh
tdm BTXM tu do. Trudng hop diéu kién bién tam la thép
truyén luc két hop véi quan trac thuc té sé la mét nghién
clu mé rong trong tuong lai.

L&i cdm on: Nghién cliu nay dugc tai trg bdi Hoc vién
Ky thuat Quan su trong Dé tai ma s6 23.1.80.
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cho hon hop bé téng nhua chit

B TS. MAI THI HAI VAN®; KS. NGUYEN VAN NGOC
Truong Bai hoc Cong nghé Giao théng van tai
Email: “vanmth@utt.edu.vn

TOM TAT: Be téng nhua (BTN) 1a hén hop vat liéu
c6 vai tro radt quan trong trong xay dung duong 6 6.
Dé ddm bao duoc chat luong clia mat duong BTN
can phai xac dinh dugc cac dic tinh co hoc cla
vat liéu nay. Trong do, d& 8n dinh Marshall (MS)
la mét chi tiéu quan trong. Phuong phap thuong
dugc st dung dé xac dinh do 8n dinh Marshall
hién nay |a phuong phap thi nghiém. Khi két qua
thi nghiém khéng dat yéu cau hay cé bat ky su thay
ddi nao trong thanh phan hén hop BTN nhu ham
luong nhua, loai nhua, cdp phdi cét lidu... déu phai
tién hanh lai thi nghiém, gay tén kém thoi gian va
chi phi. Vi vay, nghién clu nay da xay dung, so sanh
3 mé hinh may hoc XGB, CAT va KNN dé lya chon
m&t mé hinh t6i uu 1dam céng cu du bdo MS. Két
qud so sdnh da dé xudt duoc mét Mmé hinh cé kha
nang du bao dé 8n dinh mat cach nhanh chéng,
hiéu qua. Péng thoi, nghién clu cling dua ra duoc
mét hudng dan si dung mé hinh dé xuat. Didu nay
gilp ngudi st dung c6 thé dé dang, nhanh chéng
du bdo chinh xac duoc MS cla BTN khi cé su thay
ddi gia tri cla cac tham s& dau vao, tiét kiem thoi
gian va chi phi.

TU KHOA: M6 hinh may hoc, dé 6n dinh Marshall,
bé tébng nhua, mé hinh CatBoost.

ABSTRACT: Asphalt concrete is a commonly
used material in road construction. It is essential
tfo ascertain the material's properties in order
to guarantee the quality of asphalt pavement.
A significant criterion among these is Marshall
stability (MS). Presently, experimental methods
are frequently employed to ascertain MS. The test
must be re-performed, which is time-consuming
and costly, whenever the test results fail to meet the
specifications or the asphalt mixture's composition
changes (e.g., bitumen content, bitumen type,
aggregate gradation). In order to determine the
most effective model for predicting the MS of
asphalt concrete, this research developed and
compared three machine learning models: XGB,
CAT and KNN. The comparison results propose a
model that can predict MS efficiently and promptly.

In addition, a manual for implementing the model
is also furnished by the research. This saves fime
and money by enabling users to approximate the
MS with greater precision and ease in response to
changes in the values of input parameters.

KEYWORDS: Machine learning, Marshall stability,
asphalt concrete, CatBoost model.
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1.DAT VAN BE

BTN Ia vat liéu dugc st dung phé bién trong xay dung
mat dudng 6 t6 do c6 nhiéu uu diém nhu chiu luc t6t, mat
dudng bang phdng, thi cdng nhanh va gia thanh hop ly.
Cac ddc tinh co hoc cda vat liéu khong phu hgp gay ra
nhiéu nguy ca hu héng nhu: khi nhiét d6 cao, mat dudng
BTN bi han lun hodc nguac lai; khi nhiét d thap, BTN gion,
kha nang chéng mdi kém, mat dudng dé bi bong tréc,
nut. Cac nguy co hu hong trén lam gidam chat luong khai
thac, gdy mat an toan cho ngudi tham gia giao thong va
lam gidm tudi tho st dung ctia mat dudng BTN. Vi vy, viéc
xac dinh (du bao) duoc cac dac tinh co hoc clia BTN theo
thanh phan ctia ching trong qua trinh thiét ké hén hop la
rat quan trong.

Cac dac tinh ca hoc ctia hén hgp BTN nhu MS, d6 déo
Marshall la nhiing chitiéu quan trong dung trong thiét ké va
danh gia kha nang chiu luc cia hén hgp BTN. Phuang phap
thong thudng dugc st dung dé xéac dinh MS 1a phuong
phap thi nghiém [1]. Phuong phap nay doi hoi nhiéu thoi
gian, cong stc va tay nghé cda thi nghiém vién. Khi két qua
thi nghiém khong dat yéu cau hay c6 bat ky su thay déi nao
trong thanh phan hén hop BTN nhu ham lugng nhua, loai
nhua, cap phéi cét liéu... déu phai tién hanh lai thi nghiém,
gay tén kém thai gian va chi phi. Do dé, mot phuong phéap
ti€p can mai nham khac phuc cac han ché trén can duoc
nghién cuu.

Trong nhiing thap ky gan day, phuong phap tiép can
tri tué nhan tao (Al) dua trén co s& cac thuat toan hoc may
da dugc sir dung rong rai trong nhiéu linh vuc [2, 3]. Phuong
phap may hoc c6 uu diém la dé thuc hién, nhanh chéng, hiéu
qua, tan dung dugc cac nguédn di liéu thi nghiém da c6 san
va dac biét gidi quyét dugc cac bai toan phtc tap, co nhiéu
bién dau vao ma méi quan hé gitia cac bién dau vao va daura
khong dugc mo ta rd rang bang cac phuong trinh toan hoc.



W e ST RN

Diéu nay rat phu hgp véi cac bai toan trong linh vuc ky thuat
vat liéu. Cu thé, déi véi viéc du bdo d6 6n dinh Marshall ctia
BTN da c6 mot s6 nghién ctiu nhu Ozgan [3] hay Baldo va céc
cdng su [4] sirdung mo hinh ANN, Gul va cac cong su' strdung
cac mé hinh Artificial Neural Network (ANN), Adaptive Neuro-
Fuzzy Inference System (ANFIS)... Do dé, viéc nghién ctiu Ung
dung cac md hinh méy hoc dé du bao MS ctia BTN st dung
trong xay dung dudng 6 t6 c6 tinh kha thi.

Pé xay dung dugc mot mé hinh may hoc t6i uu nham
du bdo MS, nghién cliu nay da phét trién 3 mé hinh may hoc
XGB, CAT va KNN dua trén bé di liéu thu thap. Hiéu suat du
bao ctia 3 m6 hinh nay dugc so sanh, lua chon sau 15 moé
phdng. Trong d6, méi lan mé phéng sé st dung mot bo di
liéu x40 trén ngau nhién khac nhau dé dam bao su khach
quan. Két qua 1a, mé hinh CAT dugc lua chon la mé hinh co
nang luc du béo t6t nhat, dugc dé xuat 1a mé hinh dé du bao
MS. Piém mdi clia nghién ctiu la da dua ra dugc hudng dan
str dung mé hinh CAT théng qua biéu dé GUI, diéu nay gilp

ssen024 2 KHOA HOC CONG NGHE

ngudi st dung ¢6 thé dé dang, nhanh chdéng du bao chinh
xac dugc MS khi thay c6 su ddi gia tri clia cac tham s6 dau vao.

2.COSG DU LIEU

Nghién ctiu sirdung bé dir liéu gom 90 dir liéu dugc thu
thap tUr cac cdng trinh nghién clru da xuat ban trén cac tap
chi quoc té [4]. Loai BTN dugc xem xét trong nghién ciu la
BTN nhua chit, cdc mau BTN dugc thu thap tir 3 du an quéc
té€ khac nhau, c6 ham lugng nhua va cap phai cét liéu khac
nhau. Nhua dudng st dung gobm 2 loai khac nhau la nhua
dudng thong thudng va nhua dudng bién tinh. BTN dugc
san xuat ca trong phong thi nghiém vat liéu lam dudng
va trong nha may san xuat BTN. Diéu nay thé hién tinh da
dang clia bo d liéu thu thap. Tinh da dang nay dugc thé
hién thong qua 9 tham s6 dau vao (X, , X,). Phan tich thong
ké chi tiét vé cac tham s6 nay dugc trinh bay trong Bdng 2.1.
Tham s dau ra chinh la yéu t6 can du bao, d6 1a do 6n dinh
Marshall ctia BTN (ky hiéu MS).

Badng 2.1. Phén tich théng ké tham s& diu vao va diu ra

... | Piém | Luogngcét | Lugng cét Lugngcét | Ham | Do . s Poréong | Do 6n
Tén bién Di,::m héa | liéulotsang | liéulot sang | liéulotsang | lugng | réng ?2:;:23 lap day dinh
mém 2,36 mm 4,75 mm 9,5mm nhua | du j nhua Marshall

Ky hiéu X, X, X, X, X, X, | X X, X, Ms
Pon vi 01mm | 0°C % % % % % % % kN
S6 lugng méu 90 90 90 90 90 90 90 90 90 90
Trung binh 51,33 | 67,73 33,13 47,86 70,13 4,75 5,49 16,00 66,57 12,41
Do léch chuan 9,01 15,74 2,77 5,56 3,18 0,50 2,29 2,25 11,96 1,91
Nhé nhat 45 45,6 27,85 39,93 61,58 3,8 0,4 12,1 48 7,8
25% 45 45,6 32,03 44,41 68,64 4,4225| 3,8 14,325 574 11,2
50% 45 78,8 33,22 46,27 69,66 4,81 55 15,45 65,35 12,5
75% 64 78,8 33,22 46,27 69,66 5 7425 | 17,975 73,775 13,975
Lén nhat 64 78,8 39,26 64,93 79,87 5,8 9,7 20,4 97,4 16,5

3.CO SOLY THUYET

3.1. M6 hinh ting cuéng d6 déc cuc dai (Extreme Gradient Boosting - XGB)

XGB cai thién thuat toan tdng cudng do déc vé mat téc do va quy mé. N6 st dung nhiéu cay tang cudng cung lic dé qua
trinh hoc c6 thé dién ra song song & giai doan dao tao. Day la mot thuat toan tang cudng c6 thé xtr ly cac tap ditliéu mé rong,
b6 dir liéu 16n. Cac tinh nang chinh ctia XGB la xUr ly song song, t6i uu hda bo nhé dém va xt ly ngoai.

3.2. Mo hinh CatBoost (CAT)

CAT la thuat toan may hoc phan loai dua trén cay quyét dinh. M6 hinh CAT xay dung lién tiép mét ho cac cay quyét dinh

va cdy sau suia |6i cla cay trudc bang cach st dung ky thuat tang téc Gradient va danh gia muc d6 uu tién cla cac thudc tinh.
Uu diém clia mé hinh CAT la nhanh, chinh xac, gidm muc dé qua khép (overfitting), giup tiét kiém thai gian, cai thién két qua
dao tao va rat dé st dung, c6 kha nang xt ly bai toan cé d liéu rdi rac hodc co gia tri bi thiéu.

3.3. Mé hinh lang giéng gan (K-Nearest Neighbors - KNN)

KNN la mé hinh may hoc c6 giam sat thudc loai don gidn nhat. KNN tim dau ra clia mét diém dit liéu mdi bang cach chi dua
vao thong tin cGia K diém dr liéu trong tap hudn luyén gan nhat véi né (K - hang xom), bat ké mét s6 ditliéu gan nhat nay bi nhiéu.
Nguyén tic tinh toan la dau ra cla mét diém dt liéu bang dau ra cda chinh diém dit liéu da biét gan nhat, hoac gia tri trung binh
6 trong s6 clia cac dau ra clia cac diém gan nhat, hodc bang méi quan hé dua trén khoadng cach dén cac diém gan nhat.

3.4. Panh gia kha nang du bao chinh xac cia mé hinh may hoc

Trong nghién ctiu nay, 3 dai lugng théng ké 1a hé s6 xac dinh (R?), sai s6 tuyét déi trung binh (MAE) va sai s6 binh phuong
trung binh (RMSE) dugc st dung dé danh gia kha nang du bao ctia mé hinh may hoc. Mé hinh ¢6 gia tri R* cang I6n (0£R%£ 1),
sai s6 MAE, RMSE cang nho thi cé kha ndng du bao cang chinh xac va nguoc lai. Céng thiic xac dinh nhu sau:

R :1-7%(%" on) (1)
D (A )’

i=1
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1 2
;Z(dﬂ\x - dDB.x )

i=1

RMSE=

_1s .
MAE = Kk ;(dTN,i dDB,i) (3)
Trong d6: d ry ;, dpp,; - D6 6n dinh thi nghiém, d 6n
dinh do mé hinh du bao clia mau thii; dyy - D6 6n dinh thi
nghiém trung binh; k - S6 lugng mau.

4, KET QUA TINH TOAN VA THAO LUAN

4.1. Xay dung, so sanh va lua chon mo hinh may hoc
t6i uu

Trong phan nay, 3 mé hinh may hoc XGB, CAT, KNN
dugc nghién ciu va so sanh kha nang du bao chon ra mé
hinh may hoc hiéu qua nhat khi du bao MS ctia BTN. bé
lam dugc nhu vay, toan bo di liéu dugc chia ngau nhién
thanh 2 phan: Phan dir liéu dao tao chiém 20% (18 dit liéu)
va phan di liéu kiém tra chiém 80% (72 di liéu). Pau tién,
phan di liéu dao tao dugc st dung dé kiém tra va xac thuc
chéo mé hinh. Sau khi dao tao va xac thuc, cac moé hinh sé
dugc kiém tra nhd vao phan dir liéu kiém tra. Trong sudt
qua trinh dao tao va xac thuc, cac mé hinh khéng dugc biét
dén phan dir liéu kiém tra. Do d6, két qua danh gia hiéu
suat du bdo clia cdc mo hinh & giai doan kiém tra mang tinh
khéch quan va c6 tam quan trong hon so véi su danh gia &
hai giai doan dao tao va xac thuc. Vi vay, nghién ciu sé dua
vao két qua so sanh, danh gia mé hinh & giai doan kiém tra
dé Iua chon ra mé hinh hiéu qua nhat khi du bao MS.

Hinh 4.1 mé ta két qua du bao ctia 3 mo hinh XGB, CAT,
KNN sau 15 lan m6 phong. Trong d6, méi lan mé phong
sé sir dung mot bo di liéu xao trén ngau nhién khac nhau
dé dadm bao su khach quan. Hiéu suat du béo clia cac mo
hinh dugc danh gia théng qua 3 chi tiéu R? (Hinh 4.1a), MAE
(Hinh 4.1b) va RMSE (Hinh 4.1¢). K&t qua danh gia theo ca
3 tiéu chi tiéu déu cho thdy mo hinh CAT c6 hiéu suat du
béo t6t nhat va én dinh nhat, tiép theo dén mé hinh XGB
va hiéu sudt du bao kém nhat Ia mé hinh KNN. Diéu nay
thé hién & gid tri RZtrung uinn €U MO hinh CAT, XGB, KNN & giai
doan kiém tra lan luot 13 0,84, 0,79 va 0,54 va d6 léch chuin
lan luct la 0,04, 0,07, 0,11 (Bdng 4.1). Ti€p theo, so sanh két
qua clia 15 lan mé phéng cho thay mé hinh CAT & lan mo
phong thu 6 (ky hiéu la MC6) c6 nang du bao tét nhat, cac
sai s6 MAE, RMSE tuong déi nho so vai cac lan moé phdong
conlai (R?_ _ = 0,91). Dong thai, két qua nay cling cho thay
mo hinh CAT dé xuat cé kha nang du bao MS chinh xac. Do
do, dé xuat luya chon mé hinh CAT dé du bado MS ctia BTN.

3
e

A P
o8y N S

6 ] 10 2 1a
6 therty14n mb phéng

a)
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e XGBKidmtra - KNN_Kiém tra A
1.80 4~ CAT Kiém tra X
*

2 4 6 10 12 14
56 thir ty 1an mé phéng

0
Hinh 4.1: So sénh két qua du bdo cua cic mé hinh XGB, CAT, KNN
& giai doan kiém tra
Bang 4.1. Két qua du bdo cda cdc mé hinh XGB, CAT va KNN
sau 15 I3n mé phdng & giai doan kiém tra

M6 hinh Gia tri RMSE MAE R?

Trung binh 0,0973 | 0,0718 | 0,7996

XGB Po léch chuén 0,0159 | 0,0126 | 0,0717
Min 0,0556 | 0,0431 | 0,6198

Max 0,1255 | 0,0904 | 0,9231

Trung binh 0,0861 | 0,0658 | 0,8452

A Doléchchudn | 0,0129 | 0,0109 | 0,0442
Min 0,0603 | 0,0460 | 0,7815

Max 0,1122 | 0,0868 | 0,9097

Trung binh 0,1500 | 0,1199 | 0,5420

KNN D6 lech chudn 0,0245 | 0,0213 | 0,1147
Min 0,0945 | 0,0732 | 0,2268

Max 0,1899 | 0,1614 | 0,6765

4.2. Két qua du bao d6 6n dinh Marshall bing mé
hinh CAT

N6i dung phan nay trinh bay két qua du bao tiéu biéu
(Ung véi lan moé phdng thir 6) trong 15 1an mé phong cla
mo hinh CAT khi du bédo MS. Két qué nay duoc thé hién
théng qua bi€u do hoi quy (Hinh 4.2) va hinh vé so sanh
su chénh léch giira gia tri MS du bao so v&i MS thi nghiém
(Hinh 4.3).

Trén Hinh 4.2, truc hoanh thé hién gia tri MS thu dugc
tu thi nghiém, truc tung thé hién gié tri MS do mé hinh CAT
du bao. Budng hoi quy la dudng ly tudng khi gia tri du bao
trung vdéi gia tri thi nghiém, c6 nghia la cac diém di liéu
cang gan dudng hoi quy thi hiéu suat du bao ctia mé hinh
cang cao va ngudc lai. Hinh 4.3a thé hién kha nang dao tao
clia mo6 hinh CAT rat t6t khi hau hét cac diém dr liéu déu
ndm trén dudng héi quy (R?,, = 0,99). & giai doan kiém
tra (Hinh 4.3b), cac diém dir liéu & tuang d6i gan dudng hoi
quy (R* . .= 0,91) cho thay kha nang du bdo ctia mé hinh
CAT dé xuat rat tot.

161 —— Dudng héi quy_CAT
¢ Dirliéu dao tao
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=
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MS thi nghiém (kN)
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157 —— Pudng héi quy_CAT
141 ¢ Dirliéu kiém tra

MS thi nghiém (kN)
b
Hinh 4.2: Biéu dé héi quy 6 giai )cToan: a) - Pao tao; b) - Kiém tra

Bén canh dé, hiéu suat du bado clia mé hinh CAT con
dugc thé hién thong qua su chénh Iéch hay trung hop gilia
gid tri MS thi nghiém véi MS du bao cho tap dit liéu dao tao
(Hinh 4.3a) va tap d liéu kiém tra (Hinh 4.3b). K&t qua cho
thay, & giai doan dao tao, hau hét cac gia tri MS du bao trung
VGi gia tri MS thi nghiém. & giai doan kiém tra, két qua cling
tuong tu, chi c6 mot vai mau co su sai khac khong dang ké
(mau s 7 va 15). Tuy nhién, su sai khac la khong dang ké. Vi
vay, két qua du bao ctia mé hinh CAT la dang tin cay.

16 1 - Thi nghiém  --4-- M hinh CAT

24 3 A 5
S6 thir tw mAu trong tap dir liéu dao tao

a)- Tap dit ligu dao tao

\ v
Y, - Thinghiém  -4- Mb hinh CAT

25 50 75 10.0 125 150 175
S6 thir ty mAu trong t3p di liéu kiém tra

b) - Tép ditliéu kiém tra
Hinh 4.3: So sanh dé 6n dinh Marshall thuc té va dé on dinh
Marshall du bdo béi mé hinh CAT cho: a) - Tap dif liéu dao tao,
b) - Tap dir liéu kiém tra
Chi tiét két qua dién hinh khi du bao MS bang mé hinh
CAT dugc trinh bay trong Bdng 4.2.
Bang 4.2. Két qua du bao MS bing mé hinh CAT

Giai doan RMSE (kN) MAE (kN) R?
bao tao 0,0534 0,0442 0,9992
Kiém tra 0,6159 0,4597 0,9091

4.3. Huéng dan st dung mé hinh CAT dé du bao dé
6n dinh Marshall

Dua trén mo hinh CAT dé xuat c6 thé nhanh chéng du
béo dugc MS cia BTN théng qua biéu dé GUI (Graphical
User Interface). D€ chay code nay can c6 2 file: File MS_BTN.
pklva file MS_BTN.ipynb

Cdc budc tién hanh:

- bang nhap tai khoan Google ca nhan;

- M& thu muc Google Drive ca nhan;

- Sao chép hai tép la MS_BTN.pkl va MS_BTN.ipynb vao
thu muc Google Drive, trong My Drive;

- Nhap chuét phai vao tép MS_BTN.ipynb va chon “M&
bang Google Colab”. Néu thanh cong, clfa s6 code sé mé ra;

- Click vao 2 khé code dé thuc hién qua trinh mé phong;

- Két qua chay 2 khé code nay sé xuat hién giao dién
nhu Hinh 4.4 (chi mat vai vai phat);

- Trén giao dién Hinh 4.4, chon céc gia tri mong mudén
cla 9 tham s6 dau bang cach dung chudt kéo cac nut tron
trén tiing thanh tham s6 dau vao;

- An nat “Submit”, gia tri d6 6n dinh Marshall du béao sé
hién thi & 6 tuong Ung (Hinh 4.4).

9660 dinh Marshall (k)

[nasses

[E——...T
Hinh 4.4: Giao dién mé hinh CAT du bao MS

5.KET LUAN

Nghién ctiu da thuc hién so sanh kha nang du bao ctia 3
mo hinh XGB, CAT va KNN sau 15 lan mé phong ngau nhién
thong qua 3 chi tiéu théng ké la R?, MAE, RMSE. Két qua
nghién ciu da dé xuat dugc mé hinh CAT cé kha nang du béo
MS clia BTN chinh xac va én dinh nhat, két qua tiéu biéu thé
hién MC6 véigia triR? ,  =0,91.Két qua nay cho thady mo
hinh CAT ¢6 hiéu suat du bao cao, déng tin cay khi sttdung dé
du béo gia tri MS. Ngoai ra, mét hudng dan st dung mé hinh
CAT théng qua biéu d6 GUI da dugc dua ra, rat don gian, dé
dang. Diéu nay gilp ngudi sir dung cé thé nhanh chéng du
béo chinh xac dugc MS clia BTN khi thay ddi gia tri cGa cac
tham s6 dau vao, tiét kiém thaoi gian va chi phi.
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Trudng Dai hoc Hang hai Viét Nam
Email: chintd@vimaru.edu.vn

TOM TAT: Ludng Cai Mép - Thi Vai chay theo
huéng Bic - Nam, gan nhu song song véi QL51
va hop véi séng Go Gia tai Cai Mép. Tuyén luéng
bi dnh hudng bdi ché dd ban nhat tridu véi bién
dé triéu 16n nhat khodng 4 m. M&i ndm, séng Thj
Vai thai ra bién 150,1 tan bun cat, tuong duong véi
khoang 57 triéu m?3 bun cat. D& dap Ung nhu cau
van chuyén hang héa cho cac tau container c& lon
tr 160.000 DWT dén 200.000 DWT hoat déng
an toan ma khéng phai phu thudc thay triéu thi
ludng tau phai nao vét dén dé sau -15,5 m. Bai bao
nghién ciu én dinh mai déc frong qua trinh nao vét
tuyén ludng Cai Mép - Thi Vai.

TU KHOA: Ludng, nao vét, 8n dinh, bun cat.

ABSTRACT: The Cai Mep - Thi Vai channel flows
from north to south, almost parallel to Highway 51
and joins the Go Gia River at Cai Mep. The channel
is affected by the semi-diurnal fidal regime with
the largest tidal amplitude about 4 m. Each year,
Thi Vai River discharges 150.1 tons of mud into
the sea, equivalent to about 57 million m3 of mud.
To meet the cargo transportation needs for large
container ships from 160,000 DWT to 200,000
DWT to operate safely without depending on tides,
the channel must be dredged to a depth of -15.5
m. This article studies slope stability during the
dredged process of the Cai Mep - Thi Vai channel.

KEYWORDS: Channel, dredging, stabilization, mud
and sand.

1.DAT VAN DE

Séng Thi Vai cé d6 sau trung binh clia long song tu 15
- 20 m ché sau nhat la tai vi tri nga ba dat t6i 60 m. Séng
c6 chiéu rong trung binh tir 500 - 600 m, riéng doan chay
qua khu vuc Cai Mép c6 ché rong téi 1.000 m. Theo diéu
kién dia chat cho thay dia chat I6p mat tai cac 16 khoan
déu la bun sét hitu co, trang thai chay. Ngoai ra, thuc té
nao vét duy tu hang nam cho thay cac vat liéu dao sau
hon cao d6 thiét k& déu la dat bun sét (dat nao vét loai
dat phu sa bun long).
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Hinh 1.1: Vj tri tuyén luéng tirphao “0” dén Tan Cang Cai Mép
va tuyén luéng tircang SITV dén cdng Phudc An

D6 &m trung binh nhiéu nam clia khéng khi thay doi
trong khodng tur 78,1% dén 86,1%, d6 &m trung binh ndm
thap nhatla 65,3%. Lugng mua trung binh nam 13 1.437 mm,
s6 ngay mua trung binh trong nam la 122,8 ngay. Thang
¢6 s6 ngay mua trung binh I6n nhat la thang 7 khoang 20
ngay, thang c6 s6 ngay mua trung binh nho nhat la thang 2
khoang 0,2 ngay. Trong mua kho gi6 cé hudng dac trung la
hudng Bac, Dong Bac, trong muia mua hudng gié chi dao la
Tay - Tay Nam. Toc d6 gié trung binh nhiéu nam la 3,0 m/s.
B& bién khu vuc Nam b6 tU Binh Thuan dén Ca Mau, Kién
Giang la khu vuc it chiu anh huéng ctia bao. Theo théng ké
cac con bao dé bod vao khu vuc Nam bo tir viing bién Binh
Thuéan dén Ca Mau trong thai gian tU ndam 1961 dén nam
2017 c6 19 con bédo. Dong chdy trong khu vuc Ganh Rai,
song Cai Mép - Thi Vai bi chi ph6i chi yéu tirthay triéu. Dong
triéu chiém khodng 90% dé Ién dong téng cong, con dong
du khodng 10% va c6 gia tri kha Ién, thudng vuot qua 1,5
m/s dén 2,5 m/s. Dong chay tai vinh Ganh Rai va trong séng
Cai Mép - Thi Vai mang tinh chat gan nhu thuan nghich.

Hinh 1.2: Mé hinh trudng déng chay tai khu vuc nghién ciu
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Theo s6 liéu quan sat tai Sao Mai va Nghinh Phong,
chiéu cao séng (H) I6n nhat 1a 1,2 m, chu ky song (T) 1a 3,8s
va chiéu dai séng (L) 1a 45 m tai Sao Mai, con tai mai Nghinh
Phong cac gid trinay lan lugtlaH=1,97m, T=59mval =
57 m. Do dac diém tu nhién ving bién Ving Tau ¢6 dia hinh
day bién néng vai dé sau tu nhién bién déi nhé tir vai mét
dén hon 30 m, vinh Ganh Rai bi che khuat vé nhiéu hudng
gi6 (ngoai trir hudng Tay Nam) nén diéu kién hinh thanh
tao song la tueng d6i han ché.

BIEN TRINH CHIEU CAO VA CHU KY SONG TRUNG BiINH TAI TRAM W1
AVERAGE VARIATION OF HEIGHT (Hs) AND PERIOD OF WAVE (Tp) AT STATION W1
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——Chidu cao séng cé nghla Hs = - Chu ky Tp - Wave period (s)
(Significant wave height) [cm]

Hinh 1.3: Chiéu cao va chu ky séng trung binh tai tram W1

Can ct theo dac trung diéu kién dia hinh tu nhién, diéu
kién khi tugng thay hai van tai khu vuc; kha nang hoat
déng cuda tau trén tuyén luéng, tuyén ludng dugc phan lam
2 doan lubng gém:

-Poan luéng bién: Ap dung cho doan luéng tir khu vuc
phao s6 0" vao tdi clia sébng Cai Mép;

- Poan luéng s6ng: Ap dung cho doan luéng tu ctia
song Cai Mép vao téi khu vuc cang Phudc An.

2. TINH TOAN THONG SO KY THUAT LUONG TAU
2.1. Bé réng tuyén chay tau

a) Theo quy trinh thiét ké dé bién

Dé&i vai kénh chay tau 1 chiéu:

B, =B+ 2C, +D, (m) (1)
Dé&i vai kénh chay tau 2 chiéu:

B,=2B,,+2C, +D,+C(m) (2)
Trong do:

- B, , - Chiéu rong dai hoat déng cuia tau & cao dé chiéu
sau chay tau;

B.s= Lsin(a,+a,) + B.cos(a,+a,) + t.sin(b).Vmax (m) (3)

- C, - Du trif chiéu rong gilia dai hoat dong cla tau va
mai déc kénh (m);

- D, - Du trix chiéu rong do sa boi (m);

- C - Du phong chiéu rong gitia hai dai hoat dong cla
cac tau tranh nhau (m);

- L, - Chiéu dai tau thiét ké (L) (m);

- B, - Chiéu rong tau tinh toan (m);

-T_- M6n nudc tinh toan cda tau (m);

-a,+a, - Lan luot la géc dat do gid, dong chay tac dung
[én tau (d6);

- t:sin(b) - Thai gian tau thuc hién diéu déng trd lai husng
ban dau khi chiu tac dong clia gié va dong chay, t.sin(b) = 3 (s);

-V__ -Vantoc chay tau Ién nhét trén lung (m/s).

b) Theo Tiéu chudn Luéng tau bién - Yéu cdu thiét ké
(TCVN 11419:2016)
Bé réng luéng 1 chiéu:

W=W,, +3W, +W,_ +W_ (m) 4)
Bé réng luéng 2 chiéu:

W*=2W,, +2ZW + W+ W, +W, (m) (5)
Trong dé:

-W,,, - Chiéu rong dai hoat dong clia tau & d6 sau chay
tau (m);

-W, - Dy trr chiéu réng do gid, dong chay, séng... (m);

-W_ - Dy tri chiéu rong gitia hai chiéu chay tau (m);

- W, W, - Du trr chiéu réng cho gisi han mai déc
luéng va nhiing doan can & phia b& trai va phai (m);

¢) Lua chon bé réng tuyén chay tau

Trén co sG két qua tinh toan ly thuyét theo céc tiéu
chuan, quy chuan hién hanh, bé réng khai thac lubng tau
dugc lua chon nhu sau:

- Poan luéng tur phao s6 “0” dén thugng luu Cang
Container quéc té€ Cai Mép (CMIT) bé réng 350 m cho tau
160.000 DWT du téi (cho phép tranh nhau véi tau dén
50.000 DWT), tau 120.000 DWT khai thac hai chiéu.

- Poan luéng tur thuong luu Cang Container quéc té
Cai Mép (CMIT) dén thuong luu Cang Container quéc té
Cai Mép bé rong 310 m cho tau 120.000 DWT du tai (cho
phép tranh nhau vai tau dén 60.000 DWT), tau 100.000
DWT khai thac hai chiéu va tau 160.000 DWT giam tai khai
thac mot chiéu.

- Doan luéng tir Cang Container qudc té€ Cai Mép dén
thugng luu cadng Phudc An bé réng 140 m cho tau 60.000
DWT khai thac luéng 1 chiéu.

2.2, Chiéu sau chay tau

*Muc nudc chay tau:

Muc nudc chay tau yéu cau la muc nudc lién tuc trong
khodng thai gian dap Ung dugc thai gian tau hanh trinh an
toan trén luéng véi véi man nudc thiét ké.

DaGi vé6i khu vuc Cai Mép - Thi Vai, muc nuéc mang dac
trung co ban ctia ché d6 thay triéu ban nhat triéu khéng
déu (trong mét ngay co hai lan triéu lén va hai lan triéu
xudng). Nhu vay, muc nudc chay tau yéu cau con dugc xem
xét tan dung d6 cao thuy triéu, thoi gian duy tri lién tuc
muc nudc chay tau theo tiing con triéu dé tau cé thé hanh
hai an toan véi man nuéc thiét ké.

Téng hgp phan tich tan sudt muc nudc hang gid theo
cac chubi s6 liéu tai tram Ving Tau tr nam 1979 dén nam
2022, cho thdy gia tri myc nudc tuong Ung vGi cac tan
suat la tuong déng nhau. Muc nudc chay tau dugc xac
dinh nhu sau:

- Poan luéng tur phao s6 “0” dén thugng luu Cang
Container qudc té Cai Mép (CMIT), muc nudc chay tau +2,0
m (hé cao d6 Hai do).

- Poan ludng tur thugng luu Cang Container quéc té
Cai Mép (CMIT) dén thuong luu Cang Container Cai Mép
Thugng (TCIT va TCCT), muc nudc chay tau +2,5 m (hé cao
do Hai do).

- Doan luéng tir Cang Container qudc té€ Cai Mép dén
thuong luu cdng Phudc An, muc nudc chay tau +3,0 m (hé
cao d6 Hai do).
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Hinh 2.1: Buéng muc nudc thuc do tai tram Ban Thach va tram Cén
Gi¢rngay triéu cudng mua mua
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Hinh 2.2: Buong muc nudc thuc do tai tram Ban Thach
va tram Can Gié ngay triéu kém mua mua

Chiéu sau luéng dugc tinh toan theo Tiéu chuan TCVN
11419:2016 Ludng tau bién - Yeu cau thiét ké va PIANC 121-
2014 Harbour Approach Channels Design Guidelines.

2.3.Théng sé ky thuat luéng tau

Can cu két qua tinh toan théng sé ky thuat ludng tau,
chudn tic nao vét nhu sau:

- Doan luéng tur khu vuc ti phao “0” dén cang CMIT:

+ Cao do6 day thiét ké: H =-15,5 m (Hai do);

+ Bé rong luéng: B =350 m;

+ Méi d6c nao vét lubng tau: m = 5.

Doan ludng tir cang CMIT dén thugng luu bén cang Tan
cang Cai Mép (TCIT va TCCT).

+ Cao do6 day thiét ké: H =-14,0 m (Hai do);

+ Bé rong lubng: B=250-310m;

+ Méi d6c nao vét lubng tau: m = 5.

-Doan tur thuong luu bén SITV dén bén cang khdéi dong
Phudc An.

+ Cao do6 day thiét ké: H =-11,6 m (Hai do);

+ Bé rong luéng: B =140 m;

+ Méi d6c nao vét lubng tau: m = 5.

3.TINH TOAN ON PINH MAI DOC NAO VET

3.1. Nguyén tic tinh toan chung

Tinh toan én dinh chung clia cong trinh theo sg d6
trugt sau vai gia thiét mat truot cung tron can théa man
diéu kién sau day:

Dung trong trudng hop mai déc ta-luy dudng mai dap
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trong dat sét bao hoa hoan toan (¢ = 0). Cung trugt xuét
hién & chan mai déc hodc cat qua mai dat. Tai cung xuat
hién pha hoai véi hé s6 6n dinh nhé nhat la cung gidi han.
Gia strkhéi trugt co trong lugng W nam trén cung truot
¢6 bén kinh R, tdm O bi dich chuyén. Hé s6 6n dinh dugc
tinh nhu sau:
Mé—men chong trugt _ C,R%6

K= = (6)

Mbé—men gay trwot wd

Trong dé:

C, - Luc dinh khong thoat nudc;

0 - Goc nhin cung trugt 6 tam O;

d - Khoang cach tur trong tam khéi trugt dén dudng
thang dung di qua O.

Trong trudng hop mai déc khong dong nhat, cé nhiéu
mat trugt hay nhiéu I6p thi hé s6 én dinh dugc xac dinh
nhu sau:

__R2Y¥cC,H;

K = 7
YWwWid; 7

Khi & diéu kién can bang gidi han, khe nut cang xuat

hién & dinh mai déc véi dé sau khe nit z :
2Cy
Zy = — (8)
°

Chiéu dai cung trugt thuc té - doan AC (Hinh 3.1) két
thuc tai vi tri khe ndt. Néu khe nut chia day nudc thi tinh
thém ap luc thay tinh P_tac dung theo phuang ngang.

Khi d6, ap luc thiy tinh P_la luc gay truot va hé sé 6n
dinh dugc xac dinh nhu sau:

|
R=5n% )
2
K — ﬂ (10)
Wd+Ppyc

Hinh 3.1: Cung truot cda mdi déc c6 xét dén khe nat

Khi chiu ap luc nudc, 16 réng trong cac khéi dat dap
thay déi thi phai ki€ém tra 6n dinh trong diéu kién tng suat
hiéu qua. Co thé coi khdi trugt nhu 1a mét day cac cung
trugt cé tam & ban kinh R dugc chia thanh cac manh cé
bé rdng b bang nhau do ting suét thay ddi theo mat truot
th(r. Tai diém can bang gidi han, téng md-men pha hoai can
bdng vai téng md-men cac luc cit doc theo AB. Khi dé, hé
s6 6n dinh xac dinh nhu sau:

. ZC'I+ZN'tgg0'
ZWsina



Hinh 3.2: 6n dinh méi déc theo Ung suét hiéu qua

Theo Diéu I1.1.1 Tiéu chudn 22TCN 262-2000, hé s6 6n
dinh nho 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 béng phan
mém SLOPE.

3.2. Tinh toan suic khang cat ctia nén dat

Luc dinh ctia dat dugc khai bdo trong phan mém theo
cac chi tiéu cat canh hién trudng c6 ké dén hé s6 diéu
chinh theo bang V-1 Tiéu chudn 22TCN 262-2000 theo
cong thic sau:

C=us,

Trong do:

S, - Stic khang cat nguyén dang khong thoat nudc ti
thi nghiém cat canh hién truong;

- Hé sé hiéu chinh xét dén &nh hudng bat ddng husng
cUa dat, toc do cat va tinh pha hoai lién ti€p ctia nén dat yéu
tuy thudc vao chi s6 déo cla dat theo bang V-1 Tiéu chuén
22TCN 262-2000.

Trén co s6 tai liéu dia hinh khu nudc, dia chat phan tich
& trén, két qua tinh toan nhu sau:

Lép | Posau Su Ip C
dat m Tm2 | % m | T
T1A* 1 1,49 60,7 0,745 1,11
1A 2-17 1,8-34 484 0810 191

1B 18-19 3,77-4 42,7 | 0,841 | 3,407
3B 20-30 4,31 30,5 | 0,922 | 3,969
5 31 4,31 274 | 0,944 | 4,070

3.3. K&t qua tinh toan n dinh
Tinh toan bang chuong trinh phan mém Geo-Slope
cla See Dyke Engineering, phuong phap Bishop.
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Hinh 3.3: Mé hinh tinh toan 6n dinh méi dao ludng
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Hinh 3.4: Két qu3 tinh toén 6n dinh mai dao ludng
Két qua tinh toan én dinh mai luéng nao vét:
Mat cat | PP tinh | Kmin | Hé sé cho phép
MC1 Bishop | 1,925 1,20

Két ludn
6n dinh

4. KET LUAN

Dé& tinh toan 6n dinh trugt clia mai d6c thudng st dung
nguyén ly can bang gidi han, trong dé dé bén cia dat duoc
xac dinh theo tiéu chudn bén cu-léng. Xuat phat tir quan
sat cadc mat truot trong thuc té khi tinh toan én dinh truot,
gia thiét mat truct c6 dang cung tron hodc mat truot dang
gay khuc. Két qua tinh todn mai luéng Cai Mép - Thi Vai
bidng phan mém Geo-Slope trén co s& phuong trinh can
bdng gidi han va chia khéi dat truot thanh cac cot thang
dimg theo phuong phap Bishop, la dam bao 6n dinh K_
> [K]=1,20.

L&i cdm on: Nghién ctu nay duogc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT23-24.72.
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Cai thién stic khang ion clo va kéo dai tudi tho
cUa cong trinh bién bang bé tong tinh ndng cao
stt dung ham luong tro bay cao thay thé cot liéu min

B TS.HO VAN QUAN®; ThS. NGUYEN HU'U TUAN
Truong Bai hoc Su pham Ky thudt - Bai hoc Ba Néng
W KS.PHAM VAN QUYEN

Vién Khoa hoc va Céng nghé Giao théng vdn tai

® TS.VU MINH NGAN

Truong Bai hoc M6 - Bia chdt

Email: “hvquan@ute.udn.vn

TOM TAT: Véi su d6 thi héa nhanh chéng, co sé ha
tAng ngay cang dugc mdé réng va phat trién manh
mé, nhu cdu si dung bé téng ngay cang ting cao
dan dén can kiét tai nguyén thién nhién, dac biét
Ia cat séng (CS). Trong khi d¢, tro bay (TB) thai tu
cac nha may nhiét dién tich IGy ngay cang nhiéu,
chiém dién tich d4t 1am bai chia va gay 6 nhiém
mdi trudng. Viéc nghién ctu tan dung nguén TB
thai du thira dé thay thé mot phan CS trong bé
tédng, gidi quyét finh trang thiéu hut CS 1a van dé
thoi su hién nay. Ddi véi cac cong trinh bién, dé
tham ion clo thap la mét trong nhing tiéu chi bat
budc dé kéo dai tudi tho st dung (T_,). Bai bao trinh
bay dnh hudng cla (35 - 65)% TB thay thé CS,
35% xi 16 cao (XL) va 10% mudi silic (MS) thay thé
xi mang (XM) trong bé téng tinh nang cao (HPC)
dén d6 tham ion clo va udc tinh T_, cdia coéng trinh
bé tong cét thép (BTCT) & mai truong bién. Két
qud cho thdy cac HPC chia TB, XL va MS lam gidm
dang ké do tham ion clo va kéo dai T_, cla cong
trinh bién. Cac HPC chua (35 - 65)% TB cho T,
cao nhat, trong khi cac HPC chiia 35% XL va 10%
MS cho T, la gan tuong tu nhau.

TU KHOA: Tro bay, cat séng, d6 tham ion clo, tudi
tho st dung.

ABSTRACT: With rapid urbanization, infrastructure
is rapidly expanding and developing, resulting in
an escalating demand for concrete, thus depleting
natural resources, particularly river sand (RS).
Simultaneously, the accumulation of fly ash (FA)
from thermal power plants is increasing, occupying
landfills and causing environmental pollution.
The current pressing issue involves researching
the utilization of surplus FA sources to partially
replace RS in concrete, thereby addressing the
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RS shortage. Low chloride ion permeability is a
mandatory criterion for prolonging the service life
(T.) of marine structures. This study investigated
the effects of replacing RS with (35 - 65)%
FA, 35% ground granulated blast furnace slag
(GGBFS) and 10% silica fume (SF) replacing
cement in high performance concrete (HPC) on
chloride ion permeability. Additionally, it estimated
T., of reinforced concrete structures in marine
environments. The results demonstrated that HPCs
containing FA, GGBFS and SF substantially reduced
the chlorite ion permeability and prolonged T_, of
marine structures. Notably, HPCs containing (35
- 65)% FA exhibited the highest T_, while those
containing 35% GGBFS and 10% SF yielded similar

T_, values.
sd

KEYWORDS: Fly ash, river sand, chloride ion
permeability, service life.

1.DAT VAN BE

Vi su dé thi hoa nhanh chong, co sa ha tang ngay cang
dugc mé rong va phat trién manh mé, nhu cau st dung bé
tong XM (BTXM) ngay cang tang cao dan dén can kiét tai
nguyén thién nhién, dic biét Ia nguén CS. & nudc ta, luong
CS tiéu thu khoang khoang 130 triéu m3/nam cho viéc
san xuat vira va BTXM, du kién sé tang lén lan lugt khoang
170 - 190 triéu m3/nam va khoang 200 - 220 triéu m3/nam
vao nam 2025 va 2030 [1]. Viéc khai thac CS tu thién nhién
khéng nhiing gay cac tac hai cho moi trudng ma con gay
x6i 16 b& séng, 6 nhiém ngudn nudc va la lut [1, 2]. DE
giam tac ddong dé€n moi trudng trong viéc san xuat BTXM,
nhiéu khu vuc va quéc gia trén thé gidi khuyén khich s
dung vat liéu tai ché dé thay thé c6t liéu tu nhién [3]. Tai
Viét Nam hién c6 khoang 29 nha may nhiét dién dét than
dang hoat déng, phat thai ra khoang 16 triéu tan tro, xi
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méi ndm. Lugng tiéu thu tro, xi thai tai cdc nha may nhiét
dién chi chiém khoang 48% [4]. Lugng tro, xi ton dong
dugc chua tai cac bai thai chiém dién tich dat, lang phi
nguén tai nguyén va gay 6 nhiém maoi trudng. Vi vay, viéc
nghién cdu tdn dung nguédn TB thai du thira dé thay thé
mét phan CS trong BTXM, gidi quyét tinh trang thi€u hut
CS la van dé thai su hién nay.

Trén thé gidi da c6 nhiéu nghién ctu sir dung TB lam
c6t liéu min cho vira va BTXM [5 - 10], tuy nhién chua c6
nghién ctu nao vé HPC sir dung TB thay thé moét phan
CS va Ung dung cho céng trinh bién. Muc tiéu chinh cuta
nghién ctu nay la st dung (35 - 65)% TB thay thé CS trong
HPC, sau d6 danh gia dé thamion clo va udc tinh T, clla cac
coéng trinh BTCT & mai trudng bién. Bén canh d6, cadc HPC
chtia 35% XL va 10% MS thay thé XM clng dugc nghién
cltu, danh gia dé so sanh vai cac bé tong HPC chira TB.

2. VAT LIEU VA PHUONG PHAP THi NGHIEM

2.1.Vatliéu

XM portland PC50 c6 cudng do nén & 28 ngay bang
52,5 MPa, khéi lugng riéng (KLR) bang 3,10 g/cm?, d6 min
Blaine bang 3.520 cm?/g phu hgp véi TCVN 2682:2020. TB

loai F c6 KLR = 2,26 g/cm?, chi s6 hoat tinh cudng d6 & 28
ngay bang 89,6% phu hgp va6i TCVN 10302:2014. XL ¢6 KLR
= 2,89 g/cm?, d6 min Blaine bang 5.150 cm?/g, chi s6 hoat
tinh cudng dé & 28 ngay bang 101,4% phu hop véi TCVN
11586:2016. MS c6 KLR = 2,15 g/cm?, d6 min Blaine bang
25,5 m?/g, chi s6 hoat tinh cudng dé & 28 ngay bang 112,6%
phu hgp véi TCYN 8827:2011. Phu gia siéu déo (SD) 3054
cla Cong ty TNHH Master Builders Solutions Viét Nam, cé
KLR = 1,09 g/cm?® phu hgp véi Tiéu chudn ASTM C494 loai
G.Da ddm (D) ¢ 5- 10 mm, KLR = 2,75 g/cm? d6 hat nudc
1,26%, thanh phan hat phu hop véi TCVN 7570:06. CS ¢6
mo-dun dé I6n M, = 2,76, KLR = 2,66 g/cm?, dé hut nudc
0,92%, thanh phan hat phu hgp vai TCVN 7570:06.

2.2. Thiét ké thanh phan BTXM

Thanh phan BTXM dugc thiét ké theo ACI 211.4R, gom
c6 HPC d6i chiing khong cé phu gia khoang (0TB), cac HPC
st dung 35%, 50%, 65% TB thay thé CS (35TB, 50TB, 65TB),
cac HPC st dung 35% XL va 10% MS thay thé XM (35XL,
10MS). Trong d6, TB thay thé CS theo thé tich, XL va MS thay
thé XM theo khéi lugng. Liéu lugng SD dugc diéu chinh dé
dam bao d6 sut muc tiéu la 12 - 14 cm. Thanh phan vat liéu
cla cac HPC dugc ghi trong Bdng 2.1.

Badng 2.1. Thanh phan vét liéu cda cac HPC cho 1 m?

Kihiegubétong | X(kg) | N(lit) | TB (kg) | XL (kg) | MS (kg) | C(kg) | D (kg) | N/CKD | SD (kg) | SN (cm)
0TB 5500 | 154 0 0 0 7424 | 1.053 | 0,28 7,2
35TB 5500 | 154 | 220,8 0 0 4799 | 1.053 | 0,28 83
50TB 5500 | 154 | 3154 0 0 360,5 | 1.053 | 0,28 11,6 1214
65TB 5500 | 154 | 410,0 0 0 2411 | 1.053 | 0,28 14,9
35XL 3575 | 154 0 192,5 0 7338 | 1.053 | 028 5,8
10MS 4950 | 154 0 0 55 7236 | 1.053 | 028 63

2.3. Chuan bi mau va phuong phap thi nghiém

Cong tac duc va duéng hd cac mau BTXM thuc hién theo TCVN 3105:2022, cac mau sau khi duc dugc gil trong
khuén khoang 24+2h, sau d6 thao khudn va ngdm trong nudc cho dén ngay thi nghiém. S dung cac mau lap phuong
(100x100x100)mm dé xac dinh cudng d6 nén (R) va céc mau tru dxh = (100x200)mm dé xac dinh dé tham ion clo.

Thinghiém R dugc tién hanh theo TCVN 3118:2022, két qua R_trén cac mau lap phuong (100x100x100)mm dugc qui
d6i vé mau tru dxh = (150x300)mm. R_dugc xac dinh 67, 28 va 56 ngay va két qua thi nghiém la gia tri trung binh cia 6 mau.

Thi nghiém dé tham ion clo (BTIC) dugc ti€n hanh theo va ASTM C1202, cac méau tru (100x200)mm dugc cat thanh cac
lat mau kich thudc dxh = (100x50)mm, dugc xtr ly quét chéng tham va hat chan khéng trudc khi thi nghiém. DTIC dugc xac
dinh & 28, 56, 90, 150 va 210 ngay va két qua thi nghiém la gia tri trung binh clia 3 mau.

Thai gian bat dau an mon c6t thép clia cong trinh BTCT (tudi tho st dung T, ) & mai trudng bién do tham nhap ion clo

dugc udc tinh ti phuong trinh sau [11, 12]:

X
CS I:l —erf{mﬂ = CCr (1)

D()=D,, [tﬁj @

Trong do: x - Chiéu day 16p bé téng bao vé (mm); erf - Ham sai s6; t - Thai gian bat dau an mon cét thép (nam); D

D,(1)-

a28’

Hé s6 khuyéch tan ion clo biéu kién clia bé tong & 28 ngay va & thai diém t (mm?/nam); theo Life 365 [11], D (t) dat gié tri nho
nhét khi t = 25 nam, khi t > 25 ndm thi D (t) = const; C_ - Nong d6 ion clo t&i han gay an mon c6t thép (% khoi lugng bé tong
(KLBT)); C, - Nong do ion clo bé mat clia bé tong (% KLBT); m - Hé suy giam khuéch tan ion clo theo thai gian.

C, Phu thudc vao loai chat két dinh (CKD), véi cac HPC OTB, 35XL va 10MS, lay C_°™® = C_3* = C_ '™ = 0,45%CKD =
0,098% KLBT; d6i vai cac HPC chia TB, lay C. > =C"=C%*™=0,30%CKD = 0,076% KLBT [12].

D,(t) cGla caéc HPC ¢ thé tinh gan dung theo céac cong thuic thuc nghiém ti BTIC nhu sau:

D6i v6i HPC 0TB khéng ¢ phu gia khoang (PGK), tinh theo Hooton va cs [13]:
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D, = 0,88.DTIC®7 (10" m¥/s) 3)
D6i v6i HPC st dung TB, XL va MS, tinh theo Olek va cs [14]:
Da =2.10"PTIC +4.10" (m?/s) (4)

C, chl yéu phu thudc vao diéu kién phaoi nhiém, theo TCVN 12041:2017, & vliing thay triéu C, phu thuéc vao thai gian
phoi nhiém t nhu sau:
C,,(t) = 0,483.t0208 (5)
Theo két qua nghién ctiu clia V. Q. Ho va cs [15] khi khao sét cac cong trinh BTCT ven bién khu vuc Da Nang & vung thuy
triéu, C, phu thuéc vao thai gian phai nhiém t nhu sau:
C,,(t) = 0,291 o428 (6)
Trong nghién cu nay sé xét C cho ca hai truong hop theo TCVN 12041:2017 (C51) va theoV.Q.Hovacs (CSZ).

3.KET QUA VA THAO LUAN

3.1. Cuong d6 nén

R, ctia cac HPC qui d6i vé mau tru dxh = (150x300)mm dugc thé hién trén Hinh 3.1.
120
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Hinh 3.1: Cuong dé nén cua cac HPC

R cla cac HPC chira TB, XL, MS déu cao hon HPC OTB, trlir cdc HPC 50TB va 65TB c6 R & 7 ngay nhé hon mét chut so véi
HPC OTB. Su'suy gidm R _ctia cdc HPC 50TB va 65TB & 7 ngay la do lugng SD sir dung nhiéu lam kéo dai thai gian dong két dan
dén phat trién cuong do cham. Tir 28 ngay Vvé sau, su gia tang R_ctia cac HPC chifa TB rét I6n va ti 1é thuan véi ham luong TB
st dung. Su gia tdng R_ctia HPC 35XL kém hon cac HPC chifa TB, trong khi HPC 10MS c6 su gia tdng R_cao nhét. &7 ngay,
R cla cac HPC 35TB, 35XL, 10MS tang lan lugt 0,9%, 2,7% va 7,6%; clla HPC 50TB va 65TB giam lan lugt 0,9% va 1,9% so Véi
HPC OTB. Trong khi & 56 ngay, R, cla cac HPC 35TB, 50TB, 65TB, 35XL va 10MS cao hon lan lugt 1a 11,1%, 14,3%, 15,7%, 9,5%
va 16,5% so v6i HPC OTB. Su gia tang R_clia cac HPC chifa TB, XL va MS la do ca ché chén khe va phan ing puzolan, cac hat
PGK min lap day khe hé gitia cac hat lam téng dé ddc, dong thai phan ting puzzolan clia SiO, va Al O, c6 trong TB, XL va MS
vGi Ca(OH), thily héa tir XM tao ra cac san pham CSH, CAH lap day cac 16 réng, lam tang d6 déc chac dan dén giaténg R [1,
6, 15]. Déi véi cac HPC chia TB, mot lugng TB dong vai trd nhu CKD tham gia phan Gng puzolan lam giam lugng nuéc tu do
dan dén giam tilé N/CKD va gia téng R , lugng TB thay CS cang nhiéu thi lugng nudc tu do tiéu thu cang nhiéuvaR_ctia HPC
¢6 xu huéng gia tang cao hon.

3.2.Dé thamion clo

2500 { & EOTB  m35TB
a =50TB  m=65TB
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= et X
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Hinh 3.2: B tham ion clo cda cic HPC

DTIC clia cac HPC dugc thé hién trén Hinh 3.2. BTIC ctia cac HPC chifa TB, XL va MS gidm rat sau so vai HPC 0TB. & 28
ngay, PTIC cGla cac HPC 35TB, 50TB, 65TB, 35XL va 10MS giam lan lugt tuong ting bang 59,2%, 65,2%, 70,2%, 51,9% va 89,4%
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so va&i HPC 0TB; & 90 va 210 ngay, su suy giam DTIC clia cac HPC nay so véi HPC 0TB lan lugt tuong tng la 84,8%, 87,8%,
91,3%, 63,2% va 91,7%; 88,0%, 91,4%, 93,9%, 66,3% va 92,5%. Theo phan loai ASTM C1202, BTIC & 28 ngay clia cac HPC
chtia TB va 10MS thudc mic rat thdp (< 1.000 cu-léng), ctia cac HPC 0TB va 35XL & muic trung binh va thap (2.220 va 1.067
cu-16ng). BTIC ctia HPC 10MS gidm rat sdu & 28 ngay nhung sau dé ti & gidm thém khong dang ké so véi HPC 0TB. Nguoc
lai, PTIC clia cdc HPC chiia TB giam it han & tudi sém nhung lai gidm rat sdu & tudi mudn, & 210 ngay DTIC cla cac HPC chia
TB tuong duong véi HPC 10MS. Muc dé giam BTIC theo thai gian ciia HPC 35XL I6n han HPC 10MS nhung nhé han cac HPC
chta TB, rd rang cac HPC chita TB hiéu qua nhét trong viéc lam gidm DTIC & tudi mudn. BTIC clia cadc HPC chira TB, XL va MS
gidm séau la do ca ché cheén khe va phan (ing puzolan nhu dé néu. Bén canh d6, nha ham lugng AlLO, cao ma TB va XL con
c6 kha nang lién két cacion clo gép phan lam giam thém BTIC [1, 15]. K&t qua nay phu hop vaéi nghién clu trudce day [7, 10].

3.3. Hé sé suy giam khuéch tan ion clo

Két qua tinh d6i D (t) tur DTIC clia cac HPC dugc thé hién trong Bdng 3.1.
Bang 3.1. Hé s6'D (t) va hé s6 m cua cac HPC

D_ (1072 m?%/s) "
HPC n - 2 N - - Hésé m R?
28 ngay 56 ngay 90 ngay 150 ngay 210 ngay )

0TB 3,07 2,48 2,30 2,16 2,03 0,224 0,946
35TB 2,21 1,11 0,86 0,75 0,71 0,724 0,932
50TB 1,94 0,95 0,77 0,64 0,62 0,732 0,928
65TB 1,72 0,83 0,66 0,59 0,56 0,736 0914
35XL 2,53 1,83 1,52 1,38 1,27 0,385 0,965
10MS 0,87 0,69 0,65 0,61 0,60 0,215 0,876

Tu cac hé s6 D (t) & Bdng 3.1, héi qui theo phuang trinh (2) xéc dinh dugc cac hé s6 m va hé s6 xac dinh R? clia cdc HPC va
dugc ghi trong Bang 3.1. Hinh 3.3 la d6 thi héi qui xac dinh hé s6 m ctia cdc HPC 0TB va 35TB, cac hé s6 m ctia cac HPC khac

dugc xac dinh theo cach tuong tu.

cac HPC cha TB, lay m = 0,60.

4'0 B 0TB thucnghiém @ 35TB thuc nghiém
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Hinh 3.3: Hoi qui xac dinh hé sé'm cda cac HPC

Life 365 [11], hé s6 m khi tinh toan T_, khong vugt qua 0,60, cdéc HPC chifa TB c6 hé s6 m > 0,60, do vay khi udc tinh T clia

3.4. Udc tinh tudi tho clia cac cong trinh bé tdng ¢St thép & méi trudng bién

Xét cong trinh BTCT & vung thay triéu, x

in

> 50 mm [12], chon x =50 -80 mm. Cac hé s6 D, & Bdng 3.1 dugc qui doi vé

(mm?2/nam). Két hgp cac phuong trinh (1), (2) va (5), (6) udc tinh dugc T , clia cong trinh BTCT cho hai trugng hgp C, va C

dugc thé hién trong Hinh 3.4.
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T, clia cac HPC udc tinh cho hai trudng hop C51(t) va
C,,(t) la xap xi nhau, sai s6 I6n nhéat khoang 10%. Khi t < 70
nam, C. (t) I6n hon C,(t) dan dén gidmT_, tuy nhién khi t >
70 nam, C51(t) lai nhoé hon ng(t) lam tang T, Cac HPC chua
TB, XL va MS cho T_, 16n hon rat nhiéu so véi HPC 0TB. D6i
v6i HPC OTB, khi x = 80 mm thi T_, chi dat khoédng 36 nam.
D6i véi cac HPC 35TB, 50TB va 60TB, chi can x_ =50 mm
d’é’TSd dat trén 120 ndm, trén 135 nam va trén 150 nam. Pai
v6i cac HPC 35XL va 10MS, can x = 60 mm dé T, dat trén
50 nam, can x = 70 mm dé T_, dat trén 75 ndm va can x =
80 mm déT_ dat khoang 100 nam.T_, clia cdc HPC chia TB,
XLva MS 16n hon lan lugt tuong tGng 7,3 - 10,8 lan, 2,5-2,9
lan va 2,7 - 3,2 lan so v6i HPC OTB. T_, clia cac HPC chita TB
I6n nhét la do ching cé hé s6 D, thap va hé s6 m I6n nhat,
HPC 10MS c6 D, rat thap nhung hé s6 m lai khanhé nén T,
giam dang ké so vai cac HPC chiia TB, HPC 35XL mac du ¢
D, cao hon nhung c6 hé sé m kha I6n nénT_ xap xi véi HPC
10MS. Két qua nay phu hgp vai cac nghién cdu [15, 16].

4, KET LUAN

Cac két luan dugc rt ra tir nghién cu nay nhu sau:

R, & 28 ngay cla cac HPC 35TB, 50TB, 65TB tdng (8,6
- 13,0)%, cta HPC 35XL tdng 8,5% va ctia HPC 10MS tang
14,8% so vaéi HPC OTB.

BTIC & 28 ngay cua cac HPC 35TB, 50TB, 65TB, 35XL va
10MS giam lan luot tuang tng bang 59,2%, 65,2%, 70,2%,
51,9% va 89,4% so v&i HPC 0TB. DTIC & 28 ngay ctia cac HPC
chéaTB va MS thudc muic rat thap, clia cac HPC 0TB va 35XL
thudc muc trung binh va thap.

T, cta cac HPC chiia TB, XL va MS 16n hon nhiéu lan
so v6i HPC 0TB. Cac HPC chita (35 - 65)% TB chicanx_, =
50 mm dé dat T, > 120 nam, cadc HPC 35XL va 10MS can x
=60 mm dé datT_ khodng 50 nam. Viéc st dung cac HPC
chiia (35 - 65)% TB thay thé CS va (ng dung cho cong
trinh bién 13 rat kha thi.

L&i cam on: Nghién ctu nay dugc tai trg kinh phi bai
Trudng Dai hoc Su pham Ky thuat - Pai hoc Da Nang trong
Pé tai ma s6 T2023-06-06.
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Quan Iy rdi ro trong xay dung dudng cao toc tai Vit Nam

B ThS. TRAN MINH PUC; PGS.TS. NGUYEN LUONG HAI™

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

TOM TAT: Quan ly rdi ro déng vai trdo quan trong
trong hoat déng quan ly du an xay dung dudng cao
t6c, goép phan ddm bao cac muc tiéu cha du an.
Nghién ctu nay nham nhan dién cac rdi ro trong
qud trinh thi céng xay dung dudng cao téc theo
vong doi du an. Trén co s& dé, nghién clu dé xuat
sé phuong phap khic phuc, gidm thiéu rdi ro véi
qud trinh xay dung dudng cao téc tai Viét Nam.

TU KHOA: Quan Iy rdi ro, nhan dién rdi ro, duong
cao téc, xay dung, vong doi du an.

ABSTRACT: Risk management plays a pivotal
role in the management of highway construction
projects, contributing to the achievement of
project objectives. This study aims to identify risks
encountered during the construction phase of
highway projects throughouft their lifecycle. Building
upon this foundation, the research proposes several
methods to mitigate and minimize risks associated
with the construction process of highways in
Vietnam.

KEYWORDS: Risk management, risk identification,
highways, construction, project lifecycle.

1.DAT VAN BE

Xay dung la mét nganh nghé dac thu, hoat dong da
dang véi nhiéu linh vuc khac nhau nham muc dich san xuat
tap trung cac san pham khong déng nhat, theo thiét ké ¢
dinh, doc dao, c6 d6 phuc tap I6n va tiéu ton chi phi cao [1],
dac biét la véi cong trinh cé quy mé thi cdng I16n nhu dudng
cao toc. biéu kién thi cong dudng cao t6c hau nhu khong
thé du doén trudc do anh hudng bai rat nhiéu thong s6 dau
vao va ludn an chia cac yéu t6 bat ngd ¢é thé anh hudng
tiéu cuc dén cac muc tiéu cta du an. Trong do, diéu kién
thai tiét, bién thién dia chat va yéu t6 6n dinh clia dong vén
dau tu thuong la tra ngai 1én va kho lusng nhat déi vai qua
trinh thi cdng xay dung [2]. Cac du 4n xay dung dudng cao
téc thudng dugc l1én ké hoach dé thuc hién trong thai gian
dai va c6 ngan sach dac biét Ion dan téi két qua thi cong du
an dudng cao téc thudng khong én dinh. Budng cao téc
khong chi tiéu ton nhiéu thoi gian, chi phi ma con la thanh
pham cé dinh, doc déo, phuc tap, bén, yéu cau san xuét,
phoi hop tai ché. Tat ca nhiing yéu t6 nay doi hoi tién do,

chuong trinh va giai phap tam thoi khac nhau, t6i uu hoa va
pht hop nhat cho tiing du an.

Céc doanh nghiép xay dung théng thudng thudng sé
trién khai dy an véi bd may kép chay song song dat tai tru
s& cong ty va trén cong trudng, thuc hién lién tiép cac cong
viéc khéng 13p lai theo dung tién d6 dua trén quy dinh hop
déng vdi su tham gia, hé trg cla rat nhiéu nha thau phu.
Do nhiing diéu kién vé dia diém thi cdng kho ludng va su
thay déi lién tuc theo nhu cau chd dau tu nén viéc quan ly
rdi ro moét cach bai ban, khoa hoc, cé tinh linh hoat cao la
rat quan trong trong xay dung. Quan ly rii ro mét cach can
than va chuyén nghiép con doi hdi phai st dung hiéu qua
cac nguén tai nguyén san cé va quan ly c6 trach nhiém mot
moi trudng xay dung lanh manh dua trén cac nguyén tac
khat khe vé yéu cau ki thuat. Moi chi tiét trong thanh pham
dudng cao toc déu doi hai sy ti mi, chinh xac xuyén suot
tu thiét ké y tudng cho tdi khi ban giao dua vao st dung.
Quan ly rdi ro khong chi quan trong trong qua trinh thi
céng hoan thién céng trinh ma con phai huéng t6i su bén
viing, hiéu qua khi dua vao van hanh khai thac, s&r dung [1].

Dai vai Viet Nam dang trong giai doan phat trién manh
mé mang ludi dudng cao téc, vi vay quan ly rdi ro trong xay
dung dudng cao téc la hét stic can thiét, nham tiét kiém chi
phi dau tu, déng thoi dam bao cac chi tiéu kinh té, xa hoi
cla du an dau tu.

2. CAC LOAI RUI RO TRONG QUA TRINH XAY DUNG
DUONG CAO TOC

Mét trong nhimng yéu t8 quan trong nhat dé phat trién
kinh t€ & bat ki khu vuc nao chinh la co s& ha tang giao
thong dam bao kha nang két néi va khéi lugng xe cd hang
héa luu théng. Hau hét moi hang hoa noi dia cia Viét Nam
cht yéu dugc van tai thong qua mang lugi dusng bo, dac
biét la cac tuyén dudng cao téc huyét mach, néi lién cac
khu vuc kinh t€ véi nhau. Xem xét ky ludng nhiing yéu t6
nay, viéc xay dung dudng cao téc dam bao cac tiéu chi ky
thuat, an toan va tiét kiém t6i da ngan sach nha nudéc la
rat kho khan trong suét thai gian du kién véi nguén luc
thudng tuong doéi eo hep. Chi phi xay dung méi kilomet
duding cao t6c dac biét cao, vai dudng cao toc 4 lan xe, udc
tinh trung binh hién nay khoang 186 ty déng.

Chinh vi vay, viéc danh gia rudi ro xdy dung cong trinh
dudng cao toc tén rat nhiéu thai gian va nguén luc, yéu cau
trinh d6 nhan su rat cao, bat dau tu giai doan lap ké hoach,
thi cong xay dung cho téi giai doan khai thac van hanh, bao
tri bao dudng. Nhiing rii ro thudng gdp phai tai cac cong
trinh xay dung quy mo 1én thudng xuat phat tur quy trinh
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phuc tap, khi hau thai ti€t, nguon tai chinh, giai phéng mat
bang va nhiéu yéu té thay déi theo tling du én cu thé khac
[2]. TU viéc phan loai xac dinh cac thong s6 rdi ro tiém an
va tdm anh hudng clia ching t6i dy an, c6 thé t6i uu hoa
céc chi tiéu kinh té ky thuat cdia du an xay dung dudng cao
téc nhu:

- Giam thai gian di chuyén trung binh giira cac khu vuc
duoc két néi;

- Tiét kiém nhién liéu, giam chi phi van hanh phuong
tién trén méi kilomet dudng;

-Tang dé an toan dé gidm thiéu cac tai nan dudng bo;

- Tang tudi tho dudng cao ¢, gian chu ky bdo dudng
bdo tri dinh ky;

- Gidm chi phi, thai gian thi cdng xay dung dudng
cao téc.

Viéc phan loai xac dinh rdi ro thudng sé dugc trién khai
theo tling giai doan phat trién cla du an. Véi du an dudng
cao téc, cdng tac quan ly rui ro c6 thé dugc mé td mot cach
khai quat nhu sau:

—{ Nhin dang riii ro ] T - Thu thip dit li¢u chinh xdc

‘ - Chia nho rui ro cua dy 4n thanh cac nhém

I

[Phén tich chét va lugng cua céc hoat dong m}

- Tién lugng kha ning xdy ra va hdu qua cia rii ro

- Tinh toan mic d¢ cua rui ro

- Liét ké cac yéu td tién quyét quyét dinh thanh cong cuia dy dn
- Lap hd so ri ro

1
Phan loai thir ty uu tién va 1dp hd so rii ro

LAP K HOACH

2

- Céc bién phip phong ngira, khiic phyc rii o va tréch nhigm ciia
cc bén lién quan
T - Quy trinh phin (g v6i cc i ro khong ludng trude

3
[Thco doi, ghi chép thong tin, quan 1Y va phan - Nngn dang cic xu hudng vi 4o Iéch so v6i ke hogeh
hoi Dinh gid va tién lugng rii ro

l - B sung céc bién phip kiém sodt rii o

[Lﬁp cée bién phép quin Iy va xir 1y cée rii ro

${Tnép tyc nhan dang riii ro >

THI CONG XAY DUNG

1" Khong

I

- Hop théng ke, phan tich, danh gia quy trinh
- Luru trir ho o' v tai li¢u lién quan
ap nha 2 héa dir ligu

VAN HANH

Phan tich, danh gia va luu trir dir ligu ‘

Hinh 2.1: Quy trinh quan Iy rdi ro theo ting giai doan cua du an

2.1. Giai doan 1: Lap ké hoach

Lap k€ hoach, thuong bat dau tu lap cac bao cao
nghién ctu tién kha thi, bao cado nghién ctu kha thi, 1a giai
doan quan trong nhat vi n6 xac dinh su phét trién chién
lugc clia bat ky hoat ddng nao theo cac yéu té nhu:

-Tinh két ngi: Cac khu cong nghiép, néng nghiép, kho
bai, khu vuc dia Ii dugc lién két d€ van chuyén hang héa.

- Tinh kinh té: Giam chi phi di lai trén méi kilomet
dudng, hoan thanh du an trong pham vi ngan sach, déng
thdi tao ra cac dac khu kinh té€ va hanh lang kinh té.

-Tao co s& ha tdng dé phat trién cho nganh du lich, van
hoa, ton gido.

Viéc lap ké hoach dugc thuc hién theo muc tiéu dé ra
cta duy an. Nhimng rai ro gdp phai trong qua trinh lap ké
hoach thudng xuat phat tir nhiing sai sot trong qua trinh
lap quy hoach, thiét ké. Nhiing sai sét lién quan dén quy
hoach, thiét k& c6 thé dan dén ton that rat 16n néu khong
dugc khac phuc trudc khi thi cong. Nhimng rui ro thuong
gap G giai doan nay bao goém dir liéu dia hinh, bao céo diéu
tra dia diém, khao sat dia chat, phuang an dé xuat thiét ké
& muic kém [3]. Cac rti ro trong giai doan nay hoan toan c6
cac phuong an khac phuc nhu:
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- Thu thap di liéu chinh xac va déng tin cay tU cac
nguén thong tin dia phuong va du an truéc dé, so sanh
diém tuong dong va khac biét gitta du an da thuc hién va
du an sdp trién khai;

- Gidm thiéu sai st trong viéc thu thap va xt Ii dit liéu
dau vao;

- T6i uu hoa dd chinh xac trong ban vé thiét ké chi tiét
va théng s6 ky thuat;

- Nhan su tham gia can dam bao du kinh nghiém va
nang luc chuyén mon trong cac phuong an dé xuat.

2.2. Giai doan 2: Thi cong xay dung

Quan ly rti ro khi thi cdng: Cac rui ro co6 thé xay ra do
nhiéu yéu t6 bén trong va bén ngoai anh hudng dén viéc
hoan thanh du &n va c6 thé kéo dai hang thang dén hang
nam tuy theo chiéu dai ctia con dudng. Cac tai nan hodc rai
ro c6 thé dugc quan ly va ngay ca khi da xay ra su ¢6, mat
mat, n6 ¢é thé dugc giam thi€u bang cac phuang an, hanh
déng thich hop trong céac ké hoach gidm thiéu rdi ro. Do
dd, ludn ludn can cé mot nhém chuyén gia day dan kinh
nghiém trong cac du an tuong tu cing nhau lap ké hoach
rdi ro va phoi hgp véi cac nha thau xt ly cac ndi dung nhu:

- Thoa thudn hop déng ré rang va dugc xac dinh ro
rang gi(fa cac bén;

- Trung gian gidi quyét cac tranh chap va khoang cach
giao ti€p gilia cac bén;

- Stra d6i va phé duyét cac k& hoach du an;

- Diéu chinh lai du toan, dén bu, giao théng, thué va ca
chi phi van chuyén néu du an & nhimng dia diém xa xoi;

- Phan bd va sap xép chi phi vao ding thai diém;

- Cac quy trinh an toan va quy trinh van hanh tiéu
chudn nham gidm thiéu tai nan cho ngudi lao ddng va bao
vé thiét bi;

-Thanh 1ap déi ngl chuyén gia dé danh gia xem xét ké
hoach, ban vé va quan ly cac hoat déng thi cong;

- Quan ly hiéu qua cac diéu kién lam viéc nhu ban dém,
khu vuc un tic giao théng, dia hinh khu vuc hiém tré;

- P4u thau cac nha cung cap vat liéu xay dung dé cat
giam chi phi, tranh déc quyén.

Mot s6 rdi ro hién hiru thudng gap khi xay dung dudng
cao téc cé thé ké dén nhu:

- Rui ro giao thong: Diéu phdi, thiét ké phuong an luu
thong phuong tién, hang héa khong phu hgp dan dén un
tac, cham tré;

- Rui ro giai phong mat bang: Cham tré thu héi dat dan
dén tat ca moi cong tac khac bi cham theo;

- Rui ro vé ha tdng b trg: Khong cé sdn nhién liéu, dién
va cac co s& ha tang can thiét khong dugc bé sung, di di
vao dung thai diém lam tri hoan cong viég;

- Rui ro vé an toan lao ddng: Tiéng 6n qua muc, lap di
lap lai gay ra cac van dé vé thinh giac lau dai, c6 thé gay
mat tap trung nguy hiém, moéi trudng lao déng tap trung
an chta nhiéu nguy co té nan, dich bénh, mat vé sinh an
toan lao dong;

- Rui ro vé thai tiét, diéu kién khi hau anh hudng truc
tiép tGi stc khde ngudi lao dong va may moc, vat tu thi
cong cong trinh;

- Rui ro khi st dung may mac, thiét bi: Trinh dé clia
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ngudi st dung van hanh khong dat yéu cau, gay ra nhiing
tac hai I6n nhu tai nan lao déng, hu héng may moc, chat
lugng thi cdng khong dam bao. Mdy moc vat tu sau khi thi
codng chua kiém tra ky trudc khi chuyén ra cong trudng,
khéng dugc bao dudng dinh ky dung cach, thudng xuyén
dan dén hao mon, héng hog;

- Rui ro trong qua trinh gidm sat, nghiém thu, ban giao:
CAc rui ro trong thi cong xay dung dén tir cac nguyén nhan
chl quan nhu: Ngudi giam séat kiém tra khong thuc hién
theo quy ché, co su tiéu cuc gitia giam sat thi cong clia chu
dau tu ctng nhu diéu hanh thi cong cdia nha thau;

- Rui ro khi xtr ly cac thi tuc hanh chinh, phap ly: Rao
can vé tha tuc hanh chinh van luén anh huéng khéng nho
dén kha ndng va tién dé hoan thanh ctia du an. Mét sé rai
ro c6 thé xay ra nhu: Thay d6i chinh sach thué lam thay d6i
cac khoan thu nhap, thay d&i han ngach, thué quan, thay
déi cac quy dinh vé muc luong t8i thi€u hay ché do lam
viéc. Ngoai ra, con mét so rii ro khac nhu Chinh pha ap
dung bién phép lai suat dé quan ly va kiém soat lam phat,
hay quy dinh vé ki€ém soat chat thai, bdo vé méi trudng.

2.3. Giai doan 3: Van hanh va bao tri

Sau khi xay dung, cac du an sé dugc ban giao cho cac
bén lién quan tu van hanh va bao tri hodc dugc cung cap
trén co s& hgp déng. Néu khong dugc bao tri dung cach,
tudi tho clia dudng sé gidm va dudng dé bi xuéng cap, hu
hong, gay bat tién cho ngudi st dung va con gay ra tai nan.
Nhiing quy trinh van hanh con thiéu s6t nhu vay cé thé
dugc coi la rai ro va can phai cé phuang an quan ly ca sé ha
tang dudng bd phlu hgp [4]. Rui ro trong van hanh va bao
tri bao gém:

- Chi phivan hanh va chi phi bdo tri c6 thé ting cao dan
dén doanh thu tur lugng xe luu thong thap hon dy kién;

- Mdc d6 6 nhiém khéng khi va ti€ng 6n ciing tang do
tiéu chudn van hanh kém;

- Ty Ié tai nan tdng do khdng bao tri cac doan dudng bi
hu héng.

Quan ly rdi ro trong van hanh va bao tri bao gém:

- Nghién ctu kha thi dé xac dinh cac khu vuc dé bi
rdi ro;

- Thuc hién quy trinh nghiép vu trong lanh dao va kiém
sodt cac hoat dong;

- Uu tién ngan sach hiéu qua cho hoat dong van hanh
va bao tri dé kiém tra rli ro tai chinh;

- Tu van chuyén moén dé thiét lap cac tiéu chudn van
hanh an toan va chat lugng;

- XU ly lyc lugng lao dong hiéu qua.

Ngoai ra cing can duy tri cac hoat déng trén dudng
dinh ky nhu:

- Kiém soét giao théng phuong tién;

- Gilt bién bédo va khoang cach tam nhin ré rang;

- Kiém tra va stra chita dinh ky néu ¢ hu héng;

- Theo d6i kiém ké hodc co s& dit liéu trén dudng.

3. KE HOACH QUAN LY RUI RO

Quan ly rui ro da dugc phan loai thanh mot hé théng
dua trén cac giai doan cu thé trong suét vong doi du an
ma ngudi ta co thé 1ap ké hoach dé tranh hodc gidm thiéu

tac dong cua rui ro trong xay dung dudng cao téc. Cac giai
doan nay dugc t6 chiic dua trén cac yéu té rdi ro dugc xac
dinh bdi cac chuyén gia giau kinh nghiém va chuyén mén
cung cac cdng cu hé trg va cdng nghé tién tién nhat. Véi du
an c6 ngan sach vén dau tu khéng 16 nhu dudng cao téc, cd
thé thdy thiét hai sé la vo cung I6n néu nhu cdng tac quan
ly rdi ro yéu kém, ldng léo, dac biét 1a khi xay ra phan tng
ri ro day chuyén. Vi vay, cac giam doc du an hodc chuyén
vién/nhom chuyén gia quan ly rti ro chuyén trach can phai:

- Xac dinh ré nhiing ton tai, han ché cla du én va cac
yéu t6 gay cham tré tién do la rai ro;

- Xac dinh va danh gia cac rdi ro lién quan dén du an
bang khao sat vé cac du an tuang tu dé€ phan tich, danh gia,
so sanh rdi ro trong d{ liéu da thu thap trudc do;

- Giam sat rdi ro dé chudn bi k& hoach tng phé rtiiro va
thuc hién néu co rui ro;

- Xem xét cdc rui ro tU két qua phan tich, nhing rui ro
nghiém trong nhat dugc xac dinh theo ké hoach;

- Lién tuc theo dbi, diéu chinh ké hoach thuc hién du
an néu cé bat ki méi lo ngai nao dugc xac dinh, dua trén
muic d6 cap bach thuc té;

- Rui ro cling ¢6 thé dugc chia sé vdi cac bén lién quan
dé tang lgi ich tiém nang chung trong khoang thdi gian
thuc hién du én;

- Kiém soét toan bd du an bang céc chién lugc hoac
hé théng canh bao dé xac dinh va (ing phé véi cac rdi ro
da biét;

- Chdp nhan mot sé rui ro khéng thé tranh khai va lap
ké hoach tan dung nhiing lgi ich tich cuc tir ching.

4. KET LUAN

Bai bao da phan loai cac rdi ro c6 thé xay ra khi trién
khai dau tu xay dung du an dudng cao téc theo hudng
téng quat va phan chia cu thé theo tiing giai doan trong
vong doi dy an. Déng thai, trinh bay cac budc lap ké hoach
quan ly rui ro cho du én dudng cao t6c. Trén co s& do, cac
nha quan ly cé thé phan tich chi tiét cac phuang an phong
nguia, gidm thi€u va triét tiéu rai ro cho du én dau tu xay
dung dudng cao toc.
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Nghién cl(ru ing dung

cdng nghé radar xuyén dat do tim doi tuong ngam
phuc vu cdng tac thanh I1ap ban do céng trinh ngdm

B TS.TRAN QUANG HOC
Trudng Dai hoc Giao théng van tai
Email: hoctg@utc.edu.vn

TOM TAT: Céng nghé radar xuyén dat (Ground
Penetrating Radar - GPR) la phuong phap dia vat
ly si dung séng dién ti tan sé cao (tu 10 MHz dén
3.000 MHz), nhdm phat hién cac déi tuong ngam
dudi mat dat nhu kim loai, phi kim... ma khéng can
dao hay pha hdy. Nghién ciu Ung dung céng nghé
GPR da duoc thuc hién trong nhiing nam gan day
frong viéc do fim cac déi tugng céng trinh ngdm. Tuy
nhién, ing dung frong céng tac thanh lap ban dé
cbng trinh ngdm van con han ché. Vi vay, trong bai
bao nay, nhéom tac gid trinh bay sau co sé ly thuyét
va kiém ching thuc nghiém dé khdng dinh kha nang
Ung dung clda phuong phap GPR trong thanh lap
ban dé céng trinh ngdm. TU d6, nhém tac gia ciing
dé xuét quy trinh thanh 1ap ban dé céng frinh ngam
bang phuong phap GPR tai Viét Nam.

TU KHOA: Céng nghé radar xuyén d4t - GPR, ban
db cong trinh ngdm.

ABSTRACT: Ground Penetrating Radar (GPR)
technology is a geophysical method that uses high-
frequency electromagnetic waves (from 10 MHz to
3,000 MHz) to detect underground objects such
as metals, non-metals, etc.,, without the need for
excavation or destruction. Research on the application
of GPR fechnology has been conducted in recent
years for locating underground construction objects.
However, its application in creating underground
construction maps is sfill limited. Therefore, in this
paper, the authors present the theoretical basis and
experimental verification to confirm the applicability of
the GPR method in creating underground construction
maps. From this, the authors also propose a process
for creating underground construction maps using the
GPR method in Vietnam.

KEYWORDS: Ground Penetrating Radar - GPR,
underground construction map.

1.DAT VAN BE
Hién nay & Viét Nam, nhu cau thanh lap ban dé cong
trinh ngam & cac khu vuc d6 thi la rat cap thiét, nham phuc
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vu cho cong tac thiét ké, thi cong va quan ly cac cong trinh
¢d s ha tang cliing nhu ngdm hoa cac tuyén cap trén cao.
Trong khi d6, ho so tai liéu vé cong trinh ngam & nudc ta tur
trudc dén nay chua dugc quan ly théng nhat va dac biét la
chua hé c6 ban d6 cong trinh ngam diing véi y nghia cdia no.
Bay cling chinh la khé khan rat I6n cho cac dan vi thiét ké va
thi cdng cac cong trinh quan trong trong khu vuc d6 thi. Tat
ca cac yéu to da néu trén dat ra mét yéu cau mang tinh cap
bach, d6 la can phai thanh I3p ban d6 céng trinh ngam & khu
vuc do thi véi muc dich quan ly, khai thac va quy hoach phat
trién khéng gian ngdm & cac khu vuc do thi tai Viét Nam.

& nudc ngoai, theo cac nghién ctu [1, 2], viéc ting dung
céng nghé GPR dé phat hién va khoanh vung nhiéu hang
karst trén ca mot dai nui dai va da danh gia dugc muc do
chta nudc trong cac hang héc lam co sé cho viéc khai thac
nguén nudc ngam. Hodc tai Trung Qudéc [1], cobng nghé
georada da dugc st dung co hiéu qua trong viéc khao sat
nén mong dap Tam Hiép va da tim ra nhiéu vi tri hang héc
trong da, danh gia dugc dé ndt né va muc do chira nudc
trong cac khéi da géc. Tai My [2] da st dung phuong phéap
GPR dé xac dinh cac ranh gigi nudc man, nudc nhat cing
nhu ranh gidi nudc sach va nudc bi & nhiém déi véi cac tang
chitia nuéc gan mat dat, ngoai ra con phat hién ra nhiéu
thau kinh chiia nuéc ngay trén dinh cac mé dang khai thac
ham 16 hodc da tim ra vi tri cac dudng ham 16 ¢é, cac giéng
16 c6 da bi lap day bang cac vat liéu tram tich. S&r dung cong
nghé GPR dé& tim ki€ém hang hdc, dudng ham, cong trinh
ngam trong cac thanh phd, xac dinh vi tri khao ¢ hoc.

Tai Viét Nam, ndm 2002 - 2005, PGS. TS. Phan Van Hién
(Trudng Dai hoc M6 - Dia chat) thuc hién Dé tai “Nghién ctiu
tng dung phuang phap hién dai diéu tra, lap ban d6 cong
trinh ngam khu vuc thanh phé Ha N6i” [3], day la nghién ctu
dau tién & Viét Nam Uing dung cdng nghé GeoRadar dé diéu
tra, do tim cong trinh ngam, lap ban d6 céng trinh ngam &
nudc ta. Nam 2008, Pé tai nghién ctiu khoa hoc cap Bo:“Ung
dung phuong phap GeoRada trong diéu tra tai bién dia chat
tim ki€m nudc dudi dat va khoang san kim loai” [4], do Lién
doan vat ly dia chat da thuc hién véi san phdm cla dé tai la:
Quy trinh cdng nghé trong diéu tra tai bién dia chat va tim
ki€m nudc ngam trong cac ddi pha huly, dap vé va hang carst.

Nhu vay, viéc nghién cdu Ung dung cong nghé GPR
trong khao sat tham do dia chat nham phat hién cac hang
doéng, hé cac-to, trén thé gidi va Viét Nam da dugc nghién
ctiu va Uing dung nhiéu. Tuy nhién, céng tac nghién ctu va
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trién khai thanh lap ban dé céng trinh ngdm tai cac khu dé
thi, dan cu, khu cong nghiép con han ché; chua xay dung
dugc quy dinh phap ly, tiéu chudn vé cong tac thanh 1ap ban
dé cong trinh ngdm vai (ing dung cong nghé GPR. Vi vay,
can thém céac nghién ctu, véi ting dung cdng nghé mdéi dé
tur do gép phan hoan thién co sé ly thuyét va khoa hoc trong
coéng tac thanh lap ban d6 céng trinh ngam tai Viét Nam.

2.PHUONG PHAP NGHIEN CUU

2.1.Téng quan vé cdng nghé GPR

Radar xuyén dat GPR la mot phuong phap dia vat ly
tham do, st dung séng dién ti & dai tan tir 10 - 3.000 MHz.
Song dién tur sé dugc phat tir ang-ten phat va lan truyén
vao méi trudng dat da. Khi gap bé mat phan cach giira cac
IGp vat liéu, séng dién ti sé phan xa lai va dugc thu nhan
bang dng-ten thu. Dua vao thai gian tur lic phat song dén
luc thu, sé xac dinh dugc vi tri va d6 sau déi tugng [5].

X X, e
Jl %} Mt dét
— e

—

Khoang cach
X X X

G
Séng dién tir

. S péi tirong

Hinh 2.1: Minh hoa nguyén ly hoat déng cda phuong phap GPR

Coéng nghé radar xuyén dat (GPR) la cong nghé tién
tién nhat hién nay, cdng nghé (ing dung véi muc dich dinh
Vi cac cong trinh ngam tién ich va kiém tra cac két cdu bé
téng. S dung cong nghé radar xuyén dat dé xuyén vao céc
I6p dudi mat dat va bén trong cac 16p bé tong dé khao sét
va xac dinh dinh vi tat ca cac cong trinh ngam.

Cac déi tugng nhu dudng 6ng, day cap, cong trinh
ngam, ré cay va dat da sé phan xa theo dang hinh Hyperbol
trén man hinh cua thiét bi GPR. Hinh Hyperbol xuat hién la
khi song GPR khong xuyén vao long dat theo dang chum
tia burc xa tréng giéng nhu hinh nén dudi dang 3D. Tin hiéu
phan xa c6 thé xuat hién mac du nhiing doi tugng khéng
truc ti€p & ngay dudi thiét bi cdm bién clia GPR.

Nguyén ly do d6 sau: Radar xuyén dat ghi lai thoi gian
so6ng vo tuyén truyén dén muc tiéu va quay lai; n6 khéng
do d6 sau tGi muc tiéu d6 mot cach truc tiép. Do sau tdi
muc tiéu dugc tinh toan duya trén van t6c ma séng truyén
dén muc tiéu va quay lai.

Nguyén ly xac dinh dé sau cta d6i tugng ngam dugc
xac dinh nhu sau:

DK

2

Trong dé: D - Do sau; V- Van téc song; T- Thai gian séng
truyén song 2 chiéu.

D6 chinh xac xac dinh dé sau phu thudc vao tan sé
radar, cong suat phat, hang sé dién moi clia dat, cing nhu
hinh dang va dac tinh ctia déi tuong.

2.2. Ban d6 céng trinh ngdm

Ban do6 cong trinh ngam [6], la mot cdng cu quan trong
giup thé hién day du thong tin vé quy hoach, phan viing va
tinh trang hién tai clia cac cdng trinh &n sau |6p dat hoac
dudi long nudc. Pugc thiét ké dé cung cdp cai nhin toan
dién vé co s& ha tang ngam, ban d6 nay khong chi giap

quan ly moi trudng ma con déng vai trd quan trong trong
qua trinh quy hoach d6 thj va phat trién ha tang.

Cacyéu té quyét dinh trén ban d6 céng trinh ngam bao
gbm quy hoach, t6 chiic khéng gian va hién trang ctia hé
thong dudi mat dat hodc nudc. Biéu nay mang lai lgi ich
I&n trong viéc ddm bao an toan va hiéu qua trong quan ly
tai nguyén, ngan chan xung doét gilra cac dy an va tao ra
mot k& hoach bén viing cho su phat trién. Ngoai ra, ban do
coéng trinh ngdm khéng chi hé trg cac co quan quan ly ma
con la cong cu quan trong cho cac nha dau tu va nha phat
trién, giup ho hiéu ré hon vé tiém ndng va rdi ro ctia khu
vuc dang quan tam. Viéc st dung théng tin chinh xac va
day du tir ban dé nay déng thai gidp tang cudng kha nang
du doan va quan ly rdi ro trong qua trinh trién khai du an.

Ban d6 cong trinh ngam 1a ban d6 chuyén dé thé hién
cac d6i tugng cong trinh ngam trong mot hé toa d6 va hé
théng ky hiéu quy udc théng nhat. Cac déi tugng dugc thé
hién rd vé vitri, kich thudc, chat liéu. Ban dé cong trinh ngdm
dugc thanh lap Gty lé tir 1:500 dén 1:2000 theo muc dich st
dung. Can ct vao bang phan loai cong trinh ngam va cac
quy tac quan ly cong trinh ngam, nhom téac gia dé xuat noi
dung ban d6 cong trinh ngam vai 4 nhom 16p déi tuong:

1.Nhom I6p co sé toan hoc: Khung ban do, luéi kilomet
hoac ludi kinh vi tuyén, chu dan trinh bay ngoai khung va
cac ndi dung co lién quan.

2. Nhém ca s& dia ly: Thay hé, hé thong giao thong
coéng trinh trén mat dat.

3. Nhém ha tang ky thuat: Bao gom cac hé théng nudc
(cdp nudc, thoat nudc thai, thoat nuéc mua), hé théng dién,
hé théng vién thong.

4.Nhom coéng trinh ngam khac: Bao gom cac hé thong
cdng trinh ngam nhu béi dé xe ngam, cong trinh giao
thong ngam...

2.3.Dé xuat quy trinh thanh 1ap ban dé céng trinh ngam

Can ct vao ndi dung cta ban d6 céng trinh ngam,
nhém tac gia dé xuat quy trinh thanh lap ban d6 céng trinh
ngam uing dung céng nghé GPR nhu sau:

1. Thu nhap di¥ liéu ban

2. Khao sat thure dia
3. Do tim cong trinh ngam
4. Do nai toa do va d6 cao

5. Phan tich va xi¥ i s6 lieu

6. Xay dwng CSDL céng trinh

7. Bién tap trinh bay néi dung

8. Kiém tra giao nop san pham
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1. Thu nhap di liéu ban dé: Trudc tién can thu thap di
liéu ban do ty 1é I6n nhat cdia khu vuc can do quét, cac ban
d6 hoan céng trong qua trinh thi cdng cac cong trinh ngam.

2. Khao sat thuc dia: Tién hanh khao st hién trudng dé
Ién ké hoach thuc hién.

3. Do tim cong trinh ngam: Tién hang do quét tim céng
trinh ngam theo phuong an da lén ké hoach.

4. Do ndi toa dd va dod cao: Sau khi xac dinh dugc vi tri
cla d6i tugng, can thiét phai do néi toa do, d6 cao ctia doi
tugng dé cap nhat Ién ban dé. S dung cdng nghé GNSS
RTK hodc do néi bang may toan dac dién tu.

5. Phan tich va x{ ly s6 liéu: Dir liéu do quét dugc dua
vao phan mém dé xu ly nang cao chat lugng hinh anh dé
phuc vu cho cong tac phan tich di liéu.

6. Xay dung co sG d{ liéu cdng trinh ngam: S dung cac
thong tin khi thiét k& va hoan cong céng trinh ngam, xay
dung co s& di liéu ban d6 cong trinh ngam theo cac doi
tugng dé phuc vu cho céng tac luu trit quan ly théng tin
céng trinh ngam.

7. Bién tap trinh bay n6i dung ban dé: Két hop ban do
hién trang trén mat dat, cac déi tuong do tim dugc dudi
mat dat, st dung cac ky hiéu, mau sic dé bién tap thanh lap
ban d6 cong trinh ngam.

8. Kiém tra giao nop san pham: Tién hanh kiém tra tat
ca cac budc trong qua trinh thuc hién; hoan thién bao cao
thuyét minh, cac bién ban nghiém thu hién trudng, trong
phong, déng goi va giao ndp sadn pham cho chi dau tu.

2.4. Thuc nghiém dé tim déi tuong céng trinh ngam

Khu vuc thuc nghiém la mot tuyén hém tai TP. H6 Chi
Minh, day la tuyén hém do don vi quan ly nha nudc dang
tién hanh s6 hoa lai d{r liéu tuyén cap dién ngam hién hiu
dé dua vao phan mém GIS phuc vu céng tac quan ly van
hanh lugi dién [7]. Trong tuyén nay, cling c6 mét s vi tri
dang stra chifa, c6 muong dao dé co diéu kién kiém tra ddi
chiing d6 chinh xac cda thiét bi. Thiét bi st dung la may
GPR DS2000 clia hdng Leica Geosystems, mdy co 2 tan s6
250 Hz va 700 Hz, tan sé ldy mau 400 Hz [8].

Hinh 2.2: Khu vuc thuc nghiém do tim cc déi tuong ngadm

/8

*Thucnghiémtaivitri 1: DO tim dudng cap dién trung thé.

X Place Torge et *
Torget

Type | ) Eeric  ~| o
Name |BO CAP DIEN 7
coor | |

Nausrflﬂnokfl@li‘/!‘r’m'ﬁ N
e “

[

Position [=[2.40m | &

Depth [=Joo3m [#] [§
1

Channel Shallow

X 2.40m
Y 0.00m

1
Propagation velocty (= [10.0 amjns | ]
Expected depth Chen [+ | &

Dielectric constant

| |
] s
. :

Hinh 2.3: Két qua thuc nghiém tai khu vuc s6'1
Dua trén két qua x{ ly dit liéu GPR, tin hiéu dién hinh
cla bé cép dién vai cac Hyperbol nam gan sat nhau nhu
Hinh 2.3. D6 sau bo cap dién do dugc la 0,63 m, két qua do
kiém tra khi thi cong 12 0,62 m.
*Thuc nghiém tai vi tri 2: DO tim dudng 6ng cap nudc.

I Place Torget X
Target Propagation Velociy
Name |CAP NUOC -
oo | -
Notes |[Tring khdp vi tri daom| 8
L —
Position [=[1.85m [4]
Depth
Swath 1
Channel Shallow
Coordnates [Local]
X 1.85m
v 0.00m
Propagation velocity [=]10.0am/ns |4
Expected depth (Shoaim )| &
Dielectric constant : 9.00 *
)

Vi tri duong éng cap

Hinh 2.4: Hinh dnh doé tim duéng 6ng cap nuéc
Két qua phan tich hinh anh tir dir GPR cho thay tin hiéu
“vong” dién hinh clia dudng 8ng dan nudc (phi kim) véi
cac Hyperbol dong truc thang ding nhu Hinh 2.4. D6 sau
dudng cap nuéc trén phan mém 13 0,41 m, két qua do kiém
tra khi thi cong 1a 0,42 m.
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*Thuc nghiém taivi tri 3: DO tim dudng cong thoat nudc.

Két qua phan tich hinh anh tir d&t GPR cho thay c6 dinh
parabol nam & d6 sau 0,67 m nhu Hinh 2.5, kiém tra theo
tuyén dudng cong thoat nudc téi vi tri hé ga, do kiém tra do
cao dinh 6ng cong nhan dugc 1a 0,65 m.

H Place Target X
Target Propagation Velocity

Type Sewer
Name |THOAT NUOC  ~ -

coor |

Notes ng khép vi tri ndp hé ga. .

Detals

Position [==[0.65m [ -]
Depth [=[0.67m |4

Swath 1
Channel Shallow

10.0 cm/ns

Current propagation velocity

Coordinates [Local]
X 0.65m l
Y4 0.00m
Propagation velocity == [10.0 cm/ns *

Expected depth —=[0.67m =)

Dielectric constant = [90.00 "

Ok Cancel Remove

Hinh 2.5: Hinh dnh do tim dudéng 6ng cdp nudc

Dé cap nhat di liéu cac déi tugng cong trinh ngam lén
ban do, c6 thé sit dung may toan dac dién td, cong nghé
GNSS RTK dé do xac dinh toa dé cac déi tuong cong trinh
ngam da dugc xac dinh va danh dau trén thuc dia. Trong
thuc nghiém nay st dung thiét bi dinh vi vé tinh Meridian
M5 tién hanh do xac dinh toa dé cac vi tri d& danh dau trén
thuc dia, toa dé cac diém nay dugc xac dinh trong hé toa dé
VN-2000. Sau khi c6 dtliéu toa d6 cac diém, c6 thé sirdung
cac phan mém dé vé déi tugng ngam, déng bo véi ban do
hién trang trén mat dat sé cho ban d6 cong trinh ngam.
Trén Hinh 2.6 thé hién cac ddi tuong cong trinh ngam la
dudng cap dién trung thé trén nén ban dé Google Map dé
tién cho viéc theo déi va quan ly.

€sco@ Z E @@% » =0

,,,,,,,,,,,

cap dien T

Hinh 2.6: Céc d6i tuong cong trinh ngdm duoc thé hién
trén nén ban dé Google map

3.KET QUA VA THAO LUAN

Coéng nghé GPR ¢6 nhiéu uu diém cho phép xac dinh
chinh xdc vi tri, d6 sau cac d6i tugng ngam cau tao bang
chat liéu kim loai hay phi kim loai, hodc xac dinh céac di
thudng trong cau trdc ngdm ma khong can pha hay. St
dung céng nghé nay rat thuan tién trong cac khu do thi,
khu vuc kién trdc hodc van héa.

Ngudgc lai, cdng nghé nay khéng tu phan loai déi tuong
nhu vat liéu, kich thudc, chiing loai cla cac cong trinh
ngam. D6 chinh xac cta két qua do tim déi tugng cong
trinh ngam phu thuéc vao kinh nghiém clia ngudai xu ly di

liéu, phan tich hinh dnh nhan dugc. D& nang cao dé chinh
xac can phai st dung két hop cac ban vé hoan céng (néu
), khdo sat cac dau hiéu tai hién trudng, st dung két hop
Vi cac thiét bi khac... dé thu dugc théng tin day da hon vé
cac déi tugng cong trinh ngam.

4. KET LUAN

Qua trinh nghién ctu ly thuyét vé céng nghé GPR va
thuc nghiém dé xéac dinh vi tri cac ddi tugng céng trinh
ngam co thé rat ra mot s6 két luan nhu sau:

- Phuong phap GPR la phuong phap khao sat khong
phd hudy, di liéu khdo sat dugc thu thap ngay tai hién
trudng; phat hién dugc nhiéu loai vat liéu khac nhau nhu
cac vat thé kim loai va phi kim cling nhu cac khoadng tréng
bat thudng duéi long dat;

- Hoan toan co thé tng dung cédng nghé GPR trong
khao sat do tim d6i tugng cong trinh ngam phuc vu céac
cOng tac thiét k&, quy hoach xay dung va quan ly cong trinh
ngam tai Viét Nam;

- Can ¢o cd sé phap ly ctia Nha nudc vé quy trinh thuc
hién thanh lap ban d6 bang céng nghé GPR, cling nhu dinh
muc don gia cho cong tac nay dé lam ca s thuc hién.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc GTVT trong Dé tai ma s6 T2024-CT-010. Nhom tac
gi& xin cdm on Céng ty TNHH Chuyén giao Cong nghé cao
Quéc té (ILTech Co., Ltd) da hé trg nhom phan thuc nghiém.
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Nghién ctu danh gia tinh hinh tai nan giao thdng
trén dia ban Ha Noi giai doan 2018 - 2022
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Trudng Dai hoc Giao théng van tai
B TS.HA VAN MUON

Trudng Dai hoc Théng tin lién lac

Email: “hiennx@utc.edu.vn

TOM TAT: TNGT dang la mét van dé nhic nhéi tai
Viét Nam, d&c biét 1a tai nhang thanh phé 1én nhu
Tha d6 Ha Naéi. TNGT gay ra nhiéu hau qua nghiém
frong vé ngudi va tai san, anh hudng dén su phat
trién kinh t& - xa hoi clia Thanh phd. Bai bao nghién
clu danh gia tinh hinh TNGT trén dia ban TP. Ha N&i
frong nhiing n&m gan day, dua ra cai nhin 18ng quan
vé thuc trang TNGT, t&r d6 dé xuat cac gidi phap phu
hop nhadm gidm thiéu TNGT; nang cao nhan thic
cla ngudi dan vé ATGT; gép phan xay dung mot maéi
truong giao théng an toan va van minh.

TU KHOA: Tai nan giao théng, an toan giao théng,
TP. Ha Noi, 4Es.

ABSTRACT: Traffic accidents are a pressing
issue in Vietnam, especially in major cities like the
capital, Hanoi. Traffic accidents result in serious
consequences for both people and property,
impacting the city's socio-economic development.
This article examines the situation of traffic
accidents in Hanoi in recent years, providing an
overview of the current situation and proposing
suitable solutions to minimize traffic accidents,
enhance public awareness of traffic safety, and
contribute to building a safe and civilized traffic
environment.

KEYWORDS: Traffic accidents, traffic safety, Hanoi
city, 4Es.

1.DAT VAN DE

Trén hanh trinh phat trién cla xa hoi hién dai, ATGT
ndi 1én nhu mot van dé nhic nhdi, thu hat su quan tam
cla cdng déng qudc té. Tinh dé€n nam 2021, s6 vu tl vong
do TNGT van & muc cao, lén dén 1,19 triéu vu, tap trung
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chti yéu & cac qudc gia ¢ thu nhap thap va cac viing nhu
chau Phi, Dong Nam A, Tay A...[1]. TNGT cling gay ra nhimng
hau qua ndng né vé kinh té va xa hoi, trd thanh mét trong
nhiing van dé 16n nhat vé phong chéng thuong tich va stic
khoée cdng déng trén thé gidi.

Tai Viét Nam, cung vdi su phat trién cha kinh té, s
lugng phuong tién co gidi dudng bd da tang dot bién,
nhung co s& ha tdng giao théng chua di dé dap ung [2, 3, 4,
10]. S6 vu TNGT dudng bé van & muic cao, dac biét la tai cac
thanh phé I6n nhu Ha Noi va TP. H6 Chi Minh. M6t s6 nha
nghién cdu [7, 8, 9] cling da phan tich, danh gia tinh hinh
TNGT trén dia ban Ha N&i, tuy nhién, sé liéu vé TNGT thay
déi theo tiing nam va can phai danh gia chinh xac tiing giai
doan. Chinh vi vay, bai bdo nay tap trung nghién ctu danh
gid tinh hinh TNGT trén dia ban TP. Ha N&i trong giai doan
2018 - 2022, dua ra cai nhin téng quan vé thuc trang TNGT,
tr d6 dé xudt cac giai phap phu hgp nham gidm thiéu TNGT
va cac hau qua clia no.

2. TINH HINH TNGT TREN PIA BAN TP. HA NOI GIAI
DOAN 2018 - 2022

2.1.Tinh hinh TNGT tai Ha Néi

S6 liéu thong ké cho thay, s6 vu tai nan va td vong do
TNGT c6 xu hudng gidm theo ca 3 tiéu chi, tuy nhién s6
lugng van & muc cao (Hinh 2.1, Bang 2.1) [3, 5, 6]. Su gidam
nay dién ra khéng dong déu, dic biét phan hoda & cac
quan, huyén khac nhau (s6 vu TNGT dang tap trung cao &
cac quan nhu Hoang Mai, Long Bién). Quan sat trén thuc
té€ cho thay, trong gi& cao diém, trén mot s6 tuyén truc
chinh ndi d6, dudng vanh dai... do luu lugng phuong tién
tang cao, xay ra va cham giao thong; thi cong cdng trinh
gdy can trd giao thong, tiém &n nguy cg Un tdc cuc bo.
M6t bo phan nguai dan va doanh nghiép van tai chua tu
giac chap hanh phap luat vé trat tu, ATGT: Vi pham nong
do6 con, di vao dudng cdm, dudng ngugc chiéu, khong
d6i ma bao hiém khi di mé t6, xe gdn may, xe dap dién...
Diéu do cho thay tinh hinh TNGT tai Ha Néi van la mot
van dé dang lo ngai.
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ETéng s6 TNGT ®S6ngudichét ™S4 ngudi bi thuong
Nguén: Ban ATGT TP, Ha Néi
Hinh 1.1: Tinh hinh TNGT tai Ha Néi, giai doan 2018 - 2022

Béng 1.1. TNGT tai cdc quan chinh trén dia ban Ha Néi, giai doan 2018 - 2022

2018 2019 2020 2021 2022

Dlaban | o9 | S8 | S8 | Tong | 56 | SC ltengss| 6| S8 ltngss| SO | S8 ltengss| S5 | S8

so ngtidl nguoi bi so ngtidl nguoi bi TNGT ngl{dl ngudi bi TNGT ngl.idl ngudi bi TNGT ngl.io‘l nguoi bi

TNGT | chét thuong | TNGT | chét thuong chét | thuong chét | thuong chét thuong
Hoan Kiém 25 5 19 19 6 11 23 8 15 10 4 11 17 4 14
Ba Binh 78 9 48 80 13 37 38 15 21 31 6 21 15 5 1
Tay H6 51 18 25 60 14 29 36 12 13 23 10 9 11 7 8
béng Da 35 24 16 21 6 7 22 7 7 20 6 5 16 6 16
H.B.Trung 35 17 30 24 16 15 20 13 11 17 5 19 23 11 20
Hoang Mai 76 20 46 102 23 81 79 16 71 73 18 63 47 21 38
Long Bién 98 29 56 102 39 73 59 19 35 27 14 11 48 27 23
Cau Gidy 46 12 29 59 14 40 50 1 23 40 7 16 16 4 10
Thanh Xuan 7 5 2 19 9 13 13 4 11 10 7 5 6 2 2

Nguén: Ban ATGT TP, Ha Néi

2.2. Phan tich mét sé yéu té anh huéng va nguyén nhan chinh TNGT trén dia ban TP. Ha Ndi

2.2.1. Mgt s6 yéu té khdch quan

- Anh huéng tém nhin:

Tam nhin 13 yéu t6 quan trong hang dau dé dam bao ATGT. G Ha Noi, dudng hep va mat do xe cao tao ra han ché vé tam
nhin, gdy mat tap trung va lam gidm hiéu qua clia bién bao va dén tin hiéu, ting nguy ¢ TNGT cho ngudi va phuaong tién
tham gia giao théng.

- Su gia téing dén s6 va s6 lugng xe co:

Su gia tdng dan s6 va s6 luong xe c6 dang tao ra ap luc I16n [én giao théng, gay Un tac va tdng nguy ca tai nan. Nhu trén
Bdng 2.2 cho thdy, t6c d6 tang dan sé trung binh 1a 1,7%, trong khi d6 t6c d6 tang trung binh clia phuong tién giao thong
dudng bé mbi nam la 4 - 5%. Diéu nay gay ra ap luc cho hé théng giao thong TP. Ha Noi.

Bdng 2.2. Sé'liéu vé dan sé'va phuong tién giao théng dudng bé tai TP, Ha Néi giai doan 2018 - 2023

Nam 2018 2019 2020 2021 2022
Dan sé (nghin nguai) 7.914,5 8.093,9 8.246,54 8.330,83 8.435,65
Phuong tién (xe) 6.501.167 6.598.683 6.680.980 6.713.703 7.554.838

Nguén: Téng cuc Thong ké Cuc Bang kiém Viét Nam

- Co'sé ha tdng khéng du:

Co s& ha tang giao thong & Ha Néi khong déap ting nhu cau ngay cang tang vé di chuyén, dan dén un tac va tdng nguy
Cd tai nan. Vai toc do tang trudng dién tich dat danh cho giao thong dat 0,35%/nam khéng theo kip t6c dé gia tang phuang
tién tir4 - 5%/nam [6, 7. Dudng phé chat hep va xuéng cap tao ra cac“diém den” giao thong. Ngoai ra, bién phap an toan gap
kho khan do thi€u hut co s& ha tang, lam cho méi trudng giao théng khong an toan va khéng than thién.

- Thoi tiét va diéu kién dudng:

Thai tiét va diéu kién dudng nhu mua bao, suong mu hodc diéu kién dudng xau cé thé gay ra tinh trang mat ATGT tai Ha
Noi. Cac yéu t6 nay lam gidm tam nhin va tang kha nang tron trugt trén mat dudng, gay ra nguy co tai nan.
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- Tinh trang khdn cdp va su ¢6 giao thdng:

Su c6 nhuTNGT, hdng hoc xe cd hodc cac su c6 khac vé vat liéu gay ra cac diém un tic va tdng nguy co tai nan tai Ha Noi.
Thai gian xay ra TNGT thudng roi vao ban ngay, cac gid cao diém (Bdng 2.3), dan dén su gian doan trong ludng giao théng,
lam tang ap luc |én hé théng giao théng, ti d6 tang nguy co xay ra cac tai nan phu va tai nan lién hoan.

Bédng 2.3. S6'vu TNGT theo gid tai TP. H3 Néi giai doan 2018 - 2022

Thaoi gian 00h - 06h 06h - 12h 12h -18h 18h - 22h 22h -00h
2018 198 264 321 255 117
2019 204 270 377 263 158
2020 150 221 296 227 130
2021 143 182 216 194 92
2022 98 176 241 200 97

Nguén: Ban ATGT TP Ha Néi

- Hé théng giao théng céng cong:

Cac luc luogng tham gia van tai cdng cong bao gém xe buyt, tau dién hién mai dap ung duoc khoang 18% nhu cau di lai
clia ngudi dan [2, 7, 9]. Nguyén nhan gay ra tinh trang trén la do khéng cé dudng danh riéng cho xe buyt, téc dé di chuyén
cham hon xe may, ngudi dan ti€p can vdi xe buyt chua thuan tién va mot s6 chd con chua an toan. Xe buyt téc dé khai thac
trung binh mai dat 14 - 15 km/gid, con xe may dat téc d6 trung binh nhanh hon tir 17 - 18 km/gic.

2.2.2. Mgt s6 yéu t6 chd quan

- Thiéu y thic va nhdn thirc vé ATGT:

Thiéu y thiic va nhan thic vé ATGT déng mét vai trd quan trong trong viéc gay ra TNGT tai Ha Noi. Su thiéu y thic vé
ATGT c6 thé dan dén vi pham luat nhu vugt dén do, st dung dién thoai khi i xe... Hanh vi nay gay nguy co tai nan va tao moi
trudng giao thong khong an toan. Thi€u nhan thic cling thé hién qua viéc khéng tuan thii cac bién phap an toan nhu doi
m bao hiém, sir dung day an toan va tuan tha téc do.

- Ky nding Idi xe kém:

Thiéu ky nang lai xe an toan c6 thé dan dén nguy co TNGT. Mét s6 tai xé khong c6 du kinh nghiém hodc dao tao khéng
dung cach, khién ho khéng thé xt ly tinh huéng nguy hiém trén dudng. Cac hanh vi khéng an toan nhu lai qua nhanh ciing
€6 thé 1a hau qua cua thi€u ky nang lai xe, tao ra mot moéi trudng giao théng khong 6n dinh va nguy co tai nan cao.

- Vipham ludt Ié giao théng:

Vi pham luat giao théng nhu khéng chu y quan sat, di sai phan dudng, vi pham vé téc¢ dé... c6 thé gay ra tai nan. Cac
hanh vi nay lam tang nguy ca va cham va kho khan trong viéc phan Ung kip thai, dac biét 1a khi li xe qué téc do va vuat au.

- Thiéu hiéu biét vé phdp luat, hinh phat chua du tinh rén de:

Mét s6 ngudi tham gia giao théng c6 thé khong hiéu rd vé luat giao théng, dan dén hanh vi vi pham nhu vuet au, chay
qua téc do. Thiéu hiéu biét vé luat 1& cling gay ra xung dot va khong an toan trong giao théng, dac biét 8 TP. nhu Ha Noi.

- Khéng dam bdo an toan cho ngudi di bo va xe dap:

Su thi€u chud y va vi pham quy tac giao thong clia ngudi di bo va xe dap tao ra méi trudng khong an toan trén dudng.
Khong chia sé dudng, khéng tuan tha quyén uu tién, khéng tuan tha vach ké dudng va khéng dam bao an toan cho ngudi
di bé va ngudi di xe dap khong chi la hanh vi khéng an toan ma con anh hudng dén tinh trang ATGT tai Ha Noi.

2.2.3. Phdn tich mét s6 nguyén nhan gdy TNGT tai TP. Ha N6i

Két qua phan tich (Bdng 2.4) cho thdy, nguyén nhan chdi yéu gay ra TNGT trén dia ban TP. Ha No6i giai doan 2018 - 2022
la do khéng chi y quan sat, di sai phan dudng va vi pham vé t6c do, cling nhu khoang céch cia ngudi tham gia giao théng.
Cé thé thdy, nguyén nhan tap trung vao 16i clia ban than ngudi tham gia giao théng. Ngoai ra, cac nguyén nhan khac nhu
VUat sai quy dinh, 16i chuyén huéng, vi pham vé khoang cach an toan ciing la nguyén nhan chinh gay ra TNGT.

Bdng 2.4. Cic nguyén nhan chinh gy TNGT tai TP. Ha Néi giai doan 2018 - 2022

Nguyén nhan 2018 2019 2020 2021 2022
Khéng chid y quan sat 457 428 309 270 223
Sai phan dudng 233 211 154 153 154
Vugot sai quy dinh 68 54 30 23 74
Vi pham vé téc do 129 66 145 110 106
Chuyén huéng sai quy dinh 112 108 57 54 79
Bi vao dudng cdm 1 14 15 10 4
Vi pham vé khoang cach 122 113 109 79 69
Nguyén nhan khac 234 276 196 127 96

Nguén: Ban ATGT TP, Ha Nji
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3. DE XUAT CAC GIAI PHAP TANG CUGNG ATGT
TREN DIA BAN TP. HA NOI

Hién nay, Ha No6i dang ap dung nhiéu bién phap dé
nang cao ATGT trén dia ban thanh phé nhu: Tang cudng
ki€ém sodt, x(r ly nghiém cac trudng hgp vi pham va nang
cao y thiic cia ngudi dan... Tuy nhién, c6 nhiéu bién phap
chua phét huy dugc hiéu qua trong viéc dam bao ATGT,
giam ty 6 TNGT.

Dé giai quyét van dé mat ATGT tai Ha Noéi can tiép can
mot cach toan dién, ti nhiéu khia canh. Vi vay, trén co s&
thuctién Uing dung va ké thira, phat trién cac nghién ctu da
c6ng b6, nhém tac gia da téng hap va dé xuat cac giai phap
xoay quanh 4 nhém gidi phap dam bao ATGT (4Es) - Giao
duc, Ky thuat, Thuc thi phap luat va Ung pho sau tai nan dé
dua ra gidi phap t6i uu cho viéc nang cao ATGT, gidm thiéu
TNGT tai Ha Noi.

- Ky thuat:

St dung céng nghé IoT (Internet of Things) trong ha
tang giao thong: Lap dat cac cdm bién thong minh trén
dudng dé theo déi va danh gia tinh trang giao thong, tir dé
cung cap thong tin lién tuc vé diéu kién dudng va giup diéu
chinh ludng giao théng mét cach hiéu qua.

Ap dung céng nghé Al (Tri tué nhan tao) vao thiét ké:
St dung céc thuat toan may hoc dé phan tich ditliéu va dua
ra cac dé xuat thiét ké dusng théng minh, nham téi uu hda
lubng giao théng va gidm nguy cd tai nan.

- Gido duc:

Phat trién ting dung di ddng cho gido duc giao théng:
Xay dung cac ung dung di dong cung cap théng tin va
huéng dan vé quy tac giao théng, ky nang lai xe an toan va
nhan thic vé tinh hinh giao théng, gitp ngudi dung tiép
can thong tin moét cach dé dang va linh hoat.

St dung tro choi gido duc trén nén tang truc tuyén: Tao
ra cac tro chai truc tuyén vé giao thong danh cho tré em va
ngudi I6n dé ho c6 thé hoc va rén luyén ki nang ATGT mét
cach thu vi va hap dan.

- Thuc thi phdp luat:

S dung hé théng camera giam sat théng minh: Ap
dung cong nghé nhan dang bién s6 dé tu dong phat hién
vi pham va hanh vi l4i xe khong an toan, tur dé giup cai thién
hiéu suat ctia luc lugng canh sat giao théng va tang cudng
su tuan thu quy tac giao thong.

Phat trién Ung dung di déng cho béo céo vi pham: Tao
ra cac Uing dung di ddng cho phép nguai dan bao cdo cac vi
pham giao thong truc ti€p théng qua hinh anh hoac video,
gilip tdng cudng sy tham gia clia cdong dong vao viéc thuc
thi quy tac giao thong.

- Ung phé sau tai nan:

S dung may bay khéng ngudi lai dé ctu hé: Si dung
may bay khong ngudi lai trang bi camera va cac thiét bi cam
bién dé nhanh chéng dinh vi va cung cdp so clu tai hién
trudng TNGT, dac biét la trong cac khu vuc kho tiép can.

Xay dung giai phap dinh tuyén cho phuong tién
ctiu hé dén vi tri tai nan va dua ngudi gap tai nan di cap
ctru kip thai: Giadi phap dinh tuyén s dung ly thuyét do
thi (Dijkstra, Bellman-Ford, A¥), tich hgp cdng nghé GIS,
Google Maps vao cac hé théng tng dung théng minh,

giup gidm thai gian phan tng va cai thién kha nang cuu
ho sau tai nan.

4. KET LUAN

Tinh hinh TNGT tai Viét Nam, dac biét la tai Thu do Ha
N6i van dang la mét van dé dang quan ngai. Mac du da co
nhiéu bién phéap va chién lugc nham cai thién tinh trang
nay, nhung s6 liéu van cho thdy s6 vu tai nan va s6 ngudi
thiét mang van con cao. Trong khi cac bién phap nhu tang
cudng kiém soat, xr ly nghiém cac trudng hgp vi pham
va nang cao y thuc clia ngudi dan da dugc trién khai thi
viéc ddm bao ATGT van la mét thach thic 1én déi véi chinh
quyén va cong déng.

D& giai quyét van dé nay can su hgp tac chat ché gida
Chinh pht, co quan chic nang, cong déng va bam sat theo
4 nhom gidi phap nang cao ATGT (4Es). Huéng nghién ciu
ti€p theo ctia nhém la tap trung vao giai phap Ung pho sau
tai nan: Xay dung giai phap dinh tuyén cho phuaong tién
ctiu ho trén dia ban TP. Ha No6i dua trén ly thuyét do thi,
nham tim dudng di ngan nhat cho cac phuong tién ciu ho
va kip thdi cdp ctru nan nhan trong TNGT.

L&i cdm on: Nghién ctu nay dugc tai trg bai Trudng
Dai hoc GTVT trong Dé tai ma s6 T2024-MT-001.

Tai liéu tham khao

[1]. WHO, Global status report on road safety 2023.

[2]. Tran Thi Van Anh, Alina F. Burlacu, Martin Small,
Mirick Paala, Nguyén Hiiu Duc, Lé Huy Tri (2021), Bdnh gid
da liéu an toan giao théng duong bé Viét Nam nhdm thanh
ldp trung tdm théng tin an toan giao théng quéc gia: Bdo cdo
cudi ky, World Bank Group.

[3]. T6ng cuc Théng ké, https.//www.gso.gov.vn/.

[4]. Cuc Pang kiém Viét Nam, Céng théng tin dién tir Cuc
Bdng kiém (vr.org.vn).

[5]. Uy ban ATGT Quéc gia, antoangiaothong.gov.vn.

[6]. Giao thong Ha Noi (Internet: Giao théng 24h | Giao
théng Ha Noi).

[7]. Rui-Fang MOU, Xuan-Can VUONG, Trong-Thuat
Vu (2019), Analysis of road accident in Hanoi, Vietnam,
Proceedings of the Eastern Asia Society for Transportation
Studies, vol.12.

[8]. Khuat Viét Hung, Nguyén Van Trudng (2009), M6t s6
két qua phan tich tai nan giao théng thanh phé Ha Noi giai
doan 2005 - 2008.

[9]. Nguyen Hoang Hai (2009), Traffic accidents in Hanoi:
data collection and analysis, 4th IRTAD conference, Korea.

[10]. Nguyén Dinh T4, Nguyén Hong Thai (2024),
Nguyén nhan va gidi phdp giam thiéu tai nan giao théng
duong bé Viét Nam, Tap chi Khoa hoc cong nghé.

Ngay nhan bai: 15/4/2024
Ngay nhan bai siia: 26/4/2024
Ngay chap nhan dang: 13/5/2024

83



KHOA HOC CONG NGHE -z:......

R TR ST il ey

Nghién ctu st dung cot thanh GFRP
thay thé cot thép truyén thong
trong két cdu dam bé tdng cot thép

B TS. NGUYEN ANH TUAN®; ThS. PAO QUANG HUY; ThS. PHAM NGOC TRUONG

Trudng Bai hoc Céng nghé Giao théng vdn tai
Email: “tuanna@utt.edu.vn

TOM TAT: Bé tong cdt thanh thly tinh (GFRP-
Glass Fiber Reinforced Polymers) dugc st dung tu
kha lau frong xay dung cbéng trinh va ngay cang
chiding minh dugc tinh vu viét cda minh va né hoan
toan cé thé thay thé cho bé téng cét thép théng
thudng. Tiéu chudn vé vat liéu va két cdu bé téng
cét GFRP da duoc xay dung tUr lau va ngay cang
hoan thién. Cé thé sir dung TCVN 11823-2017
hoac ACILIR-06 dé tinh toan thiét k& dam cau. Bai
bdo trinh bay mét vi du tinh todn va si dung dam
bé t6ng c6t GFRP cho cau.

TU KHOA: Vat lieu GFRP, bé téng ¢t GFRP, dam
bé téng cét thép, tang cudng.

ABSTRACT: GFRP-reinforced concrete has been
used for a long time in project construction and has
increasingly proven its superiority as a substitute for
reinforced concrete, especially for structures that
are frequently wet, salty, magnetic contamination...
Standards of materials and structures of GFRP
reinforced concrete are increasingly improving.
TCVN 1M823:2017 or ACI. 440.1R-06 can be
used to design bridge girders, what have many
similarities. This article, presents an idea of
calculating and using GFRP reinforced concrete for
bridge structure.

KEYWORDS: GFRP material, Glass Fiber Reinforced
Polymers, beam, reinforced, deflection, cracked.

s

1.DAT VAN DE

Vat liéu Glass Fiber Reinforced Polymer (GFRP) c6 nhiéu
tinh nang ky thuat phu hgp cho xay dung két cdu céng
trinh. Thanh GFRP da dugc nhiéu nghién ctiu chiing minh
tinh hiéu qua kinh té€ va ky thuat khi so sanh vd&i giai phap
st dung c6t thép truyén thong nhu khéi lugng nhe, kha
nang chéng an mon tét, tiét kiém chi phi van chuyén va
bao quan.

Trong pham vi bai bao, tac gia trinh bay mét cach tinh
toan va ung dung két cdu dam bé tong c6t GFRP thay thé
cho dam bé tong c6t thép truyén thong.

2.MOT SO TiNH CHAT CUA VAT LIEU GFRP

mm"""

GFRP ranh ren bu long

Hinh 2.1: Mt s6 quy céch vét liéu GFRP st dung trong x4y dung [4]

Bdng 2.1. Mét sé'tinh chat vat Iy va héa hoc

GFRP 1,25-2,10 8,50 25,50 0,24 Khéng | Phu thudc thanh phan

Thép thudng 7,85 11-13 33-39 0,24 co Phu thuéc thanh phan

Bé tong thudng 22-25 12 36 - Khéng | Phu thudc thanh phan
Phan ting héa hoc trong hon hop thép + GFRP + Bé tong Khéng
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Bdng 2.2. Mét sé'tinh chat co hoc

Pac tinh
Vatliéu | ('ng suat chay Mé-dun Cudng dd Cudng dd 2 Bién dang
v . A 2 0, v
(MPa) dan héi (GPa) | chiu kéo (MPa) | chiu nén (MPa) AICIIC LAY kéo dut, (%)
GFRP 35-51 483 - 1600 - - 1,2-31

. 0,14-0,25
Thép Alll 276-517 200 365 - Gi6i han chay: 196-235MPa 6,0-12,0
Bé tong,
mac 300 - 30-31,5 1,2-1,5 28,9 - -

- So sanh véi cét thép thong thudng trong xay dung, Bai gidi:

thanh GFRP c6 mét s6 uu diém va nhugc diém co ban sau:

+Dé bén kéo cao hon dén 4 1an so véi thép théng thudng;

+ Khong co tu tinh, khong dan dién;

+ Cudng dé cao hon nhiéu so véi c6t thép thudng va
trong lugng nhe;

+ Ré hon thép cling duang kinh (véi s6 lugng 16n);

+ Mo-dun dan héi thap hon téi 4 1an so vai thép
théng thuong;

+ D0 dan dai kém; pha hoai khi bién dang nho;

+ Cudng d6 chiu cat thap;

+ Khé gia cdng ché tao tai cong trudng;

+ Khong ¢6 gidi han chdy; khang nhiét kém.

3. Vi DU TINH DUYET DAM BE TONG COT
THANH GFRP

Cho mét dam bé tdng ¢t GFRP nhip gian don khiu do
tinh toan I = 10 m c6 mat cat ngang (bxh) = (300x500)mm,
nhu hinh vé. Dam chiu tai trong phan b6 déu vai:

- Tinh tai: Trong lugng ban than dam DC = 1,8 kN/m; hé
s tai trong y,. = 1,25. Tinh tai phan trén tac dung lén dam
DW = 2,2 kN/m; hé s6 tai trong y,,, = 1,5. Hoat tai LL = 4,6
kN/m; hé s6 tai trong y,, = 1,75.

-Bé tdng dam cé = 30 MPa, ty trong 2.400 kg/m?>. Cot
GFRP doc chiu kéo 4D22 c6 dién tich A= 1.320 mm? Cét
thép GFRP chiu nén 2D18 c6 dién tich A/= 378 mm?. Cudng
d6 chiu kéo cua GFRP f,= 900 MPa, m6-dun dan hoi E,= 46
GPa. Cot dai GFRP c6 duding kinh 6 mm. Hé s6 chiét giam do
moi truong C, = 0,8. Khodng cach cét dai la déu nhau trén
su6t chiéu dai dam s = 15 cm. Biét géc nghiéng cua (ing
suat nén chinh 1a 6 = 30° Kiém tra dam theo céc trang thai
gidi han cuong do va st dung.

50

= 0,85f.

o

8! o 0,85bf.

Cl g
201872

o TTH
o
[Ye] o
1 W
< Ko

4D22

| |
S

o D=300

Hinh 3.1: Khau dé tinh todn | = 10 m, mét ct ngang dam
va biéu d6 ung suat

50,30

3.1. Kiém tra dam vé diéu kién cuéng do trén tiét
dién thang géc véi truc dam

- Xéac dinh tai trong tac dung Ién dam va mé-men uén
tinh toan I6n nhat:

q4=4pcYpc Y9 owVow 4900711 :13’6(kN/m)

_le_ 13,6x10?
max 8

- Tinh khodng cach tu truc c6t chiu kéo dén mat trén
chiu nén cla tiét dién, d:

d =65(mm)=d=h—-d, =435(mm)

- Ham lugng c6t thép thuc té:
A, 1320

bh 300x500

Theo ACI.440.1R-06, [3], néu ty 1& c6t GFRP nhé hon ty
lé céan bang, (p, < pg), trang thai gidi han dut FRP sé kiém
soat. Mat khac, néu (p, > p,,) trang thai gi6i han v& nat bé
tong kiém soét.

=170(kNm)

=8,8x10°

Py

Lo Ee,
pp=085p-~——"——=0,0078
fﬁx Ej gcu + ﬂu
Do (p; > p,) nén trang thai giGi han v& nat bé tong
sé kiém soat.
- Gid sUr ¢St thép chiu nén chay, bién dang clia c6t thép
chiu nén dugc xac dinh theo cong thuc:

£, =30(MPa)— j, =0,835

0,8548,f.d"

£, =0,0031-
(P, -ps) fad

]:0,001587<5ﬂ, =0,8x¢, =0,8x0,002=0,0016

Thuc té c6 thé coi c6t thép GFRP chiu nén chua bi chay.
- Néu bé qua anh hudng clia c6t doc chiu nén, thi theo
Whitney, [2, 3], chiéu cao khai Uing suat chiu nén, a:

A S5 1320%0,8x900

a= — = :124,24(mm)
0.85/b  0,85x30x300

=L 122014 79 (mm)
B 0.835

-Tinh bién dang va Ging suat trong c6t thép chiu nén:
Bién dang ctia c6t GFRP chiu nén theo cong thic:

S}u :0,003[1 —d—j =0,003| 1- >0
148,79

c >

J:1,99><10'3

Ung suéat trong c6t GFRP chiu nén:
S =€4E, =1,99%10° x0,8x46000 = 73,232 (MPa)
- Stic khang uén danh dinh clia mat cat:
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a
M, =4,f, (d 'Ej = 407,52 (kNm)

- Coéng thuc kiém tra:
M, =170 (kNm) <M, =M, =0,9%x407,52 = 366,77 (kNm)

Nhu vay, dam dam bao diéu kién cuong doé trén tiét
dién thdng géc.

3.2. Kiém tra dam vé diéu kién cudng do trén tiét
dién nghiéng

- Luc cdt tinh toan 16n nhat:

/
v, z(qu/Pl 49 pw ¥ pa +QLL7/L)XE=68(kN)

- Ung sudt cat danh dinh, & day tinh theo [1] tuang tu
nhu tinh theo [3]:

V

u

V=
pbd,

Theo dau bai, c:

+b - Bérong ban bung hiu hiéu dugc lay béng bé rong
ban bung nhé nhat trong pham vi chiéu cao d . Bau bai cho
dam tiét dién chirnhat, nén: b =30 cm.

+d - Chiéu cao tiét dién chiu cat hiu hiéu, dugc lay
bang cu ly do thadng goc v6i TTH gilia hgp luc kéo va nén do
uén, nhung d, > Max (0,94, hoéc 0,72h), véi d_ dong vai tro
la d - 1a chiéu cao hitu hiéu cila mat cat:

0,72h =0,72x50 =36 (cm)
0,9, =0,9x43,5 =39,15(cm)
Lay: d =39,15 cm. Lay hé s6 stic khang: ¢ =0,9. Suy ra:

potu _ 68 =0,0643(kN /cm® )
pbd,  0,9x30x39,15

- Tinh bién dang doc I6n nhat trong cét thép chiu kéo
khi uén:

M ()
40,57, cotgd 701000 568000 cot g30°
d 391,5 _
g, = - ~0,01
£, A, 0,8x 460001320
v
» 1L =0,0214
VGi 6=30va: !f
g, =0,01

Tra biéu d6 hodc tra bang 4 [1], dugc: p = 2,5.
- Stic khdng cét danh dinh (V) phéi dugc xac dinh bang
tri s6 nho6 hon cua:

V.AV.+V,
0,25fb,d, +V,

[

vy

v, :Min{

G day:
V,=0

V. =0,0838/7b,d, =0,083x2,5x~/30 x30x39,15 = 133,48 (kN

_ Af,d,(cotgh+cotga)sina  2x40x0,8x900x391,5x (cot g30° +0)x 1

v,
s, 150

=260,389(kN)

=393,87(kN)

W=

Ay

C|V.+V, =133,48+260,39 = 393,87(kN)
in
0,25fb,d, = 880,875(kN)

V_- Stic khang céat danh dinh clia bé tong;
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B - Hé s6 chi kha nang clia bé téng bi nut chéo truyén
luc kéo, 3 =2,5;

0 - Géc nghiéng clia Uing suat nén chéo, 6 = 309

o - Goc nghiéng cdia c6t thép ngang doi véi truc doc,
o =90°%

A, - Dién tich c6t dai chiu cat trong cu ly cot dai s, = 150
mm, A = (2x40) mm?.

- Stc khéang cét tinh toan (V) dugc xac dinh phai
thoa man:

V, <V, =gV, =V, =68(kN)<V, =0,9x393,87 = 393,87 (kN)

Nhu vay, dam da cho dam bao vé cudng do trén tiét
dién nghiéng.

3.3.Tinh duyét do6 vong

-Tinh toan céc dac trung bé tong dam:

+ Mé-dun dan héi clia bé téng, theo [1]:

E, =0,0017K,WZ** = 0,0017x1x 2400° x 30°* = 30083,02(MPa )

+ Hé s6 tinh déi:

n;
E_ 30083,02

+ Cudng d6 chiu kéo udn clia bé téng, [1,3]:

£ =0,63\/f, =0,63x+/30 =3,45(MPa)

-Tinh todn mé-men quan tinh ctia mat cat nguyén:

1, = i = 312500(cm4)

12

-Tinh mé-men quan tinh da nit tinh déi cda tiét dién:

+ Tiét dién dugc coi la bi nut khi cudng dé chiu kéo clia
bé tong thda man:

Af“ y<08f = f = Af y=12,08> 0,8/, =2,76(MPa)

g g

f.=

Nhu vay, tiét dién da bi nut.
- Theo [3], tinh m6-men quan tinh da nut cda tiét dién
tinh déi:

bt

I, ==k +nd > (1-k) = 352792749,22(mm'* )

cr

k= \/(P/’”/’ )2 +2p,m, =(pn; ) =0,151

- M6-men gay nut:

M. =f ]i= 3,45x312500
y

AW 16t 230,70 (kN
"y T (500-148,79) 70(km)

Trong cac cdng thuc trén:

M_ - Mé-men ndi luc I6n nhat trén chiéu dai nhip, M_ =
107,5 kNm;

1,- M6-men quén tinh cla tiét dién nguyén;

y-Khodang cach tir truc trung hoa (TTH) t6i thé chiu kéo
ngoai cung;

/.- Cudng d6 chiu kéo khi uén clia bé tong, MPa.

+ M6-men quén tinh c6 hiéu:

3 3
; [Mj ; HM_] ], o
e M g Ma cr g

I,= 30,701 312500+ | 1-[ 3270 x35279,28 =41735,74(cm" ) < I,
107,5 107,5 €

>
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- Tinh toan d6 véng, tuong tu dam bé tong cét thép
thong thudng (ACI 440.1R-06:8-14):

sql’ 5x8,6x10000*

To ™ 3841, 384x30083,02x 41735, 74x10°

=89,19(mm)

- L 100001 5 ()
800 800

Thay: f,,. =89,19(mm)>A=12,5(mm)

O day, A=1/800(mm) la d6 véng cho phép [2, 3.

Nhu vay, dam khéng théa man yéu cau d6 vong.

3.4.Tinh bé réng vét nut

Theo [1], 3 théng s6 quan trong anh huéng dén nt
trong cau kién chiu uén la ing suat trong cét thép, bé day
I6p bé tong bédo vé va khoang cach bé tri cac thanh thép,
trong d6 ng suat trong cot thép la thdong sé quan trong
nhat. D6 mé rong khe ndit do udn trong dam bé téng cét
thép dugc quyét dinh bdi sy phan bo cét thép 6 ving bé
tdng chiu kéo I6n nhat. Bé rong vét nut bi anh huéng bai
Ung sudt kéo va cac chi tiét vé c6t thép.

Theo [2] va [3], bé réng vét ndt (w) 16n nhat cta cdu
kién bé téng c6t GFRP dugc tinh dudi tai trong st dung
phai thdéa man diéu kién nhu sau:

Ju
E N

2
w=2==pk, df-{%) <[w]=0,5(mm)

Trong dé:

B - Ty s6 clia khoadng céch ti TTH dén bé mat chiu kéo
cUa tiét dién trén khodng cach tir TTH dén trong tam c6t
thép chiu kéo GFRP;

d_- Chiéu cao tir mat bé tong chiu kéo dén trong tam
hang c6t GFRP gan nhat;

s - Khoang cach tir tam dén tam c6t thép GFRP theo
phuang bé rong dam;

k,-Hé s6 dinh bam (theo Frosch, 1999) [2, 3];

f., - Ung sudt kéo trong c6t GFRP dudi tac dong cla tai
trong st dung.

Bé rong vét nit cho phép, [w]=0,5mm

Dé nghi déi véi cau kién bé tong cot GFRP lay k, =
1,4, con déi vdi cot thép thudng thildy k, = 1,0 - theo [2,
3]. Diéu nay chiing to rang Ung xt vé dinh bam gilra bé
téng vaGi c6t thép thudng va vai cot thép GFRP la khac
nhau. Kha nang truyén lyc gitta GFRP va bé téng phu
thuéc nhiéu vao cudong dé bé téng, cudng d6 thanh
GFRP, cdu tao bé mat va dién tich tiép xuc cta thanh
GFRP vé6i bé tong.

- Ung suat kéo trong c6t thép GFRP:

. Md(1-k) 1,53%107,5%10°x435(1-0,151)
e 1 352792749,22

or

=172,18(MPa)

- Bé rong vét nut I16n nhat:

500-148,79 .
B=So0145 7951227 =50(mm),;s=200(mm);k,=1,4:E , =CyE,=36,8(GPa)

2X172,]8

2
x1,227%1,4% 502+(@J =1,79(mm)>[w]=0,5(mm)
36800 2

Nhu vay, dam khéng théa man yéu cau vé vét nit.

50

h =500

K&t qua tinh:
M. =108,8 (kNm)< M, =M, =531,61(kNm)
V., =54,4(kN) <V, =gV, =354,49(kN)
Soar = 8.33(mm) < A=10(mm)
w =0,34(mm) <[ w]=0,5(mm)
Hinh 3.2: Két qua gidm khau dg tinh todn | = 8 m
va tang cuong tiét dién

4. KET LUAN

- Do vét liéu thanh GFRP c6 cuding doé chiu kéo rat 16n
nén viéc thiét ké dam bé téng cét thanh GFRP chd yéu la
vé viéc thoa man trang thai gisi han sir dung. Do mé-dun
dan héi ctia thanh GFRP kha thap nén diéu kién vé bién
dang (d6 véng va nut) cia dam khéng dam bao. Néu giam
khau do tinh toan ctia dam xuéng con 8 m, déng thai tang
gap do6i s6 thanh GFRP chiu kéo, bé tri nhu Hinh 3.2, dam
sé& dam bao dugc tat ca cac trang thai gisi han. Tuy nhién,
hoan toan cé thé dung cét thanh GFRP thay thé cho c6t
thép thong thudng trong két cau bé téng.

- Méac du da c6 nhiéu nghién ctu vé tinh toan thiét ké
cdu kién bé tong c6t thanh GFRP, nhung van con nhiéu
diém can chu y, chdng han vé kha nang dinh bam va truyén
luc gitta c6t thanh GFRP va bé tong. Mot s6 khia canh, co
thé dung phuaong phép tinh toan BTCT thudng dé tinh toan
két cdu bé tong cét thanh GFRP.
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Udc luong khoang cach dén cac phuong tién xe 6 t6
hodc tau thuyén dang di chuyén

B TS.HO THI HUGNG THOM®; ThS. NGUYEN KIM ANH
Truong Dai hoc Hang hai Viét Nam
Email: “thomhth@vimaru.edu.vn

TOM TAT: Gisi han moét khodng cach la mot trong
nhing thuat ngr da phd bién déi vai cac déi tuong
nhu ngudi di bd, xe & 16 hodc tau thuyén dang di
chuyén/luu théng trén cac tuyén giao théng. Cac
d8i tugng budc phai duy tri mét khodng cach vira dd
nham dam bao an toan va ngan chin va cham cé
thé xay ra. Udc luong khoang cach dua trén nguyén
ly hinh tam giac. Trudc tién s& dung mang no-ron
sau YOLOVS dé phat hién d&i tuong, sau dé khodng
cach dén cac déi tugng sé duoc udc tinh, tiép dén
xac dinh d8i tuong cé khodng cach gan vi tri quan
sat nhat, sé duoc danh dau bao quanh bang mét
duong bao nét dut giup dua ra du bao cho ngudi
diéu khién phuong tfién tranh va cham, nguoc lai sé
ld dudng bao nét lién. Mé hinh udc lugng nay da
duoc thi nghiém cho cac doan video ghi lai canh 6
16 hodc tau thuyén luu théng.

TU KHOA: Udc tinh khodng cach an toan, mang
no-ron sau YOLO.

ABSTRACT: Limitingadistanceis one of the popular
terms for objects such as pedestrians, vehicles or
boats moving/circulating on traffic routes. Subjects
must maintain a sufficient distance to ensure safety
and prevent possible collisions. Distance estimation
is based on the triangle principle. First use YOLOVS8
deep neural network for object detection; then the
distance to the objects will be estimated, followed
by determining the object with the closest distance
to the observation location, which will be marked
with a dash border to help make predictions for the
object. The driver of the vehicle avoids a collision,
otherwise it will be a solid contour. This estimation
model has been tested for videos recording scenes
of cars or boats moving.

KEYWORDS: Estimate safe distance, YOLO deep
neural network.

1.DAT VAN DE

Udc lugng khoang cach an toan gilta cac phuaong tién
giao théong dudng bo hodc dudng séng la van dé rat dugc
quan tam. Khi cac d6i tugng nay ti€p xtic gan hodc phuong
tién giao thong va cham cé thé gay ra céc rdi ro nghiém
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trong cho xa hoi va cdng déng. Chinh vi vay, can xay dung
phuong an hé trg gian cach cac doi tugng phuong tién di
lai tai cac tuyén dudng giao thong gitp ho trg canh bao cho
ngudi diéu khién phuaong tién giao théng, giup tranh duogc
cac rdi ro co thé xay ra.

Phuong an gian cach déi tuong chinh la bai toan udc
lugng khodng céch gilta cac déi tugng dé cé phuong an
dam bao céac d6i tugng dang di chuyén c6 khoang cach an
toan hay khéng. DE lam dugc diéu dé, dau tién phai phat
hién dugc d6i tugng qua hinh anh cla cac camera giam sét,
sau do udc lugng khoang cach gitta cac déi tugng, dua ra
canh bao hoac hudng xt ly phu hop déi véi cac doi tugng
dang di chuyén khong dam bao an toan.

So d6 téng quét clia phuong an xay dung cdng cu udc
lugng khodng cach dén cac déi tugng dugc thé hién trong
Hinh 1.1.

Ubc lwong

Mo ta két qua

Phat hién khoang a o
déi trgng cach den SF. 0 el
doi1 tegng

Hinh 1.1: Quy trinh udc luong khodng cach gidra cac déi tuong

Chuic nang chi tiét ctia cac thanh phan trong so d6 trén
sé dugc trinh bay cu thé trong Muc 2 va Muc 3 sau day. Muc
4 cai dat thi nghiém va danh gia, cuéi cung la phan két
luan dugc trinh bay trong Muc 5.

2. PHAT HIEN DOI TUONG

Da c6 rat nhiéu nghién ctu vé phat hién déi tuong
dua trén hinh anh. Trong nhiing ndm gan day, véi su phat
trién khéng ngiing ctia hoc sau, nhiéu nha nghién ctu da
dua mang nao-ron tich chap (CNN) vao linh vuc phat hién
dai tuong va dat nhiing két qua dugc ghi nhan. Dac biét la
mang nag-ron YOLO trong phat hién déi tugng. YOLO I3 viét
tat cla cum tr “You Only Look Once’, tiic chi kha nang du
dodn tat ca cac doi tugng c6 mat trong mét hinh anh chi
trong mot lan truyén d liéu.

YOLO la mé hinh phét hién déi tugng theo thai gian
thuc tién tién. YOLOv1 va YOLOV2 [1] la mé hinh hai thé hé
dau tién cda YOLO. YOLOv3 [2] la phién ban thi ba duoc
gidi thiéu vao nam 2018 nhu mot cai tién so vai YOLOv2,
nham ting d6 chinh xac va t6c dé cua thuat toan. Mot
trong nhing cai tién chinh trong YOLOV3 la viéc st dung
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kién tric CNN méi c6 tén la Darknet-53. Darknet-53 la mét
bién thé cla kién tric ResNet va dugc thiét ké danh riéng
cho cac nhiém vu phat hién d6i tugng. Sau dé la mot loat
cac phién ban khac ra doi gobm YOLOv4 (nam 2020) [4]
b&i Bochkovskiy va cong su tir mét cai tién trong YOLOV3,
YOLOV5 (nam 2020) [5] b&i cing mét nhéom da phat trién
thuat toan YOLO ban dau dudi dang mét du éan ma nguén
mé& va dugc duy tri bdi Ultralytics, YOLOV6 (ndm 2022) [6]
béi Li va cong su, YOLOV7Z (ndm 2022), c6 mot s6 cai tién so
VvGi cac phién ban trudc, mét trong nhiing cai tién chinh la
viéc str dung cac anchor box. YOLOV7 cling c6 do phan giai
cao hon so véi cac phién ban trudc. N6 xt ly hinh anh & dé
phan giai 608 x 608 pixel, cao hon dd phan gidi 416 x 416
dugc st dung trong YOLOV3. D6 phan gidi cao hon nay cho
phép YOLOV7 phat hién cac d6i tugng nho hon va c6 do
chinh xac téng thé cao hon.

YOLOVS la phién ban méi dugc cong bé vao dau nam
2023 [8], YOLOV8 da mang lai nhiéu diém tich cuc so véi
phién ban tién nhiém, nhu phat hién khéng dung anchor,
gidi thiéu I6p tich chap C3 va tdng cudng mosaic. YOLOv8
¢6 nhiéu tham sé hon so vai cac phién ban tién nhiém nhu
YOLOV5, nhung it tham s& hon so véi YOLOvV6. N6 cung cap
khoang 33% mAP nhiéu han cho céc mo6 hinh kich thudc n
va mAP I6n hon néi chung. YOLOV8 c¢6 thdi gian suy luan
nhanh hon so vdi tat ca cac phién ban YOLO khac. Trong
YOLOVS, ta c6 céc kich thudc mé hinh khac nhau: yolov8- n
- nano, s - small, m - medium, | - large va x - extra large. Kich
thudc mo hinh tuong Uing tuyén tinh véi mAP va nghich dao
tuong Ung véi thai gian suy luan. Cac mo hinh I16n mat nhiéu
thai gian suy luan dé phat hién déi tugng mét cach chinh
xac véi mAP cao hon, Hinh 2.1 dua ra so sanh gia tri trung
binh mAP50-95 ctia YOLOVS trén dix liéu COCO [3] v&i phién
ban YOLOV6 va YOLOV7 cho thdy dé chinh xac cao hon han.
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Hinh 2.1: So sénh mAP cta YOLOv8 véi mét sé phién ban trudc

Dac biét, YOLOvV8 hd trg gidi quyét dugc ba van dé
trén mét khung hinh dé la: Phat hién doi tugng (Object
Detection), phan vung d6i tugng (Instance Segmentation)
va phan loai d6i tugng (Image Classification). Do cac
uu viét cda YOLOV8 nén trong nghién clu nay st dung
YOLOVS8 dé phat hién ddi tugng tau thuyén tham gia giao
thong dudng thay.

3. UGC LUONG KHOANG CACH

Ban dau, mang st dung na-ron hoc sdu CNN dugc
dung dé phat hién ddi tugng phuong tién dudng bd hoidc
tau thuyén, & day lua chon mang hoc sau CNN dua trén
thuat toan YOLOVS [8] duoc st dung dé phat hién phuong
tién dudng bd hodc tau thuyén trong khung hinh video. Tir
két qua phat hién, chi c6 déi tugng 6 td6 hodc tau thuyén
dugc sir dung, cac I6p doi tugng khac bo qua trong Ung
dung nay. Do d6, hép gidi han phu hgp nhat cho ting doi
tuong dugc phat hién cé thé dugc vé trong cac khung hinh
cUa video va cac dir liéu vé doi tugng da phat hién nay sé
dugc st dung dé uéc lugng khodng cach dadm béo an toan.

a)
= F
[ JEsaea] W
b

Hinh 3.1: 3) - Phét hién déi tuong xe 6 t6;
b) - Nguyén Iy hinh tam giam dé udc luong khodng cach

Pé udc luong khodng cach dén ddi tuong ching ta s
dung nguyén ly hinh tam gidc nhu Hinh 3.1, & day gia thiét
phat hién mot déi tuong la xe 6 t6 6 chiéu cao la h, (Hinh
3.1a) trong cac khung hinh ti camera quan sat, H la chiéu
cao thuc té clia phuong tién, khi dé theo nguyén Iy hinh
tam giac (Hinh 3.1b) ta c6 cong thiic udc lugng khoang cach
tur vi tri quan sat dén déi tuong 6 t6 theo céng thiic sau:

d; =— (1)

Trong cac khung hinh tur may ghi hinh quan sat thi F
udc lugng theo inch bang 2,5 va c6 100 pixel trén 1 inch,
do d6 F = 250, h, la chiéu cao ctia déi tugng dugc tinh theo
pixel trong khung hinh. Khi d6, cong thuc (1) ¢6 thé tinh lai
theo céng thuc (2) sau day:

_250H

4 == @

Déi tuong c6 khoang cach uéc lugng gan nhat sé
dugc danh ddu mau do, gia st khoang cach dé ky hiéu la
t, s& dugc danh dau mau do (red) va nhirng déi tugng con
lai dugc danh dau mau xanh la cay (green). Mét hép bao
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mau do sé dugc vé dén déi tugng cé khoang cach nhé nhat. Cach danh mau cho hop bao, ky hiéu ¢, dugc dinh nghia
theo cong thuc (3):

_{red d=t

green d >t G)

4, CAI DAT VA THU NGHIEM

M6 hinh dugc cai dat bang ngon ng( 1ap trinh Python, cac thu vién hé trg nhu OpenCV, Numpy, Pillow va Ultralytics cho
YOLOVS.

Tharnghiém gém hai phan: Phan dau thu thap ditliéu va hudn luyén mé hinh bang YOLOVS dé phat hién déi tugng; phan
sau sé thir nghiém udc lugng khoang cach dén cac doi tuong phat hién.

Bo dir liéu dung dé huan luyén mé hinh cho phat hién déi tugng phuong tién giao thong dudng bo (12 loai xe co gi6i
- dugc liét ké trong Bdng 4.1) gém 4.058 anh dugc thu thap ti nguén [9] (trong do, tap train la 2.634 anh (65%), tap valid la
966 anh (24%) va tap test 1a 458 anh (11%)). St dung YOLOv8 dé huan luyén vai chu ky la 80 epochs, trong thai gian 2.024h
dugc cac ti lé tin cay trung binh cho 12 phuong tién nhu sau: P 1a 51,1%, R la 60% va mAP = 44,7%, mAP>% |a 32% (mAP%*%
trén bd dit liéu COCO la 53,7% [8]). Cu thé cla tiing loai phuang tién theo Bdng 4.1 sau day:

Bang 4.1. Két qua huan luyén mang YOLOv8n cho phat hién déi tuong phuong tién giao théng dudng bé

1T Déi tuong P (%) R (%) mAP (%) mAP 5% (%)
1 Big bus 81,3 39,7 74,1 55,8
2 Big truck 83,4 45 64,1 42,4
3 Bus-I 5 87,5 49 2,5
4 Bus Simulator 24 83,3 25,8 20,7
5 Car 84,8 74,2 82,5 52,2
6 Mid truck 74,9 41,2 42,7 32,9
7 Small bus 22,2 24,5 14,2 8,7
8 Truck Simulator 70,3 55,8 61,5 40,4
9 Truck-1 46,3 68,5 46,6 36,4
10 Truck-m 41,7 674 37,6 29,7
11 Truck-s 29,8 55,2 23,8 16,7
12 Truck-xI 49,1 77,7 58,1 45,9
Trung binh 51,1 60,0 44,7 32,0

Do stt dung phat hién cho 12 déi tugng 6 t6, nhiéu doi tuong co hinh dang gan nhu tuong tu nhau, chi khac nhau vé kich
thudc, dan dén phat hién nham |an c6 thé xay ra. Theo Bdng 4.1 dé& dang thdy dé tin cay cia mét sé loai phuaong tién kha thap
nhu: Bus-I, Bus - s, Small bus... D& cai thién dé tin cay, co thé nhém céc loai phuong tién vao ba nhém: Bus, Car, Truck. Gan lai
nhan va huan luyén lai m6 hinh phat hién phuong tién 6 t6, dugc bang két qua do tin cay sau khi huan luyén theo Bdng 4.2
vGi mAP*% trung binh cho ba déi tugng la 62,63%, cai thién hon so vai trudng hop phat hién cho 12 déi tugng.

Badng 4.2. Két qua huan luyén mang YOLOv8n cho phat hién déi tuong phuong tién giao théng dudng bé

T Péi tuong P (%) R (%) mAP (%) mAP 5% (%)
Bus 86,3 78,7 74,1 62,8
2 Truck 83,4 77,7 82,1 61,9
3 Car 85,8 82,2 82,5 63,2
Trung binh 85,17 79,53 79,57 62,63

B6 di liéu dung dé huan luyén mé hinh cho phat hién déi tugng tau thuyén gém 899 &nh vai 849 anh dugc tai vé tu
nguén [10] va 50 anh tu thu thap va gan nhan, tach bo dir liéu thanh 3 tap: Tap train la 629 anh (70%), tap valid 1a 180 anh
(20%) va tap test 1a 90 anh (10%). S& dung YOLOv8Nn dé huan luyén trén Colab Google véi chu ky la 100 epochs, trong thoi
gian 0,272h dugc m6 hinh véi cac thdng s P, R, mAP va mAP*%% nhu trong bang Bdng 4.3.

TT Tap dit lieu S6 anh P (%) R (%) mAP (%) mAP>°%% (%)
Tau thuyén 899 89,7 91,8 94,5 65,7
2 COCO[8] 330K 57,3

Tiép theo thi nghiém trén video udc lugng khoang cach dén cac doi tugng xe 6 t6 trén dudng phd va tau thuyén luu
thong trén dudng thay.
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Thi nghiém cho video udc lugng khoang cach dén cac
phuang tién xe 6 t6 trén giao thong dudng ndi d6 ta dugc
két qua nhu Hinh 4.1 (minh hoa cho mét vai khung hinh
trong video). Trong Hinh 4.1, xe c6 dudng bao nét dut la xe
dugc udc lugng co khoang cach gan vi tri quan sat nhat,
nguoc lai cac xe sé co dudng bao nét lién.

P — 0

Hinh 4.1: Udc luong khodng céch dén céc doi tuong xe 6 t6
trén duong phé

Thi nghiém cho video udc lugng khoang cach dén cac
phuaong tién tau thuyén luu théng trén dudng thay ta dugc
két qua tha nghiém nhu Hinh 4.2, minh hoa cho mét vai
khung hinh trong video, thuyén cé dudng bao nét dut dugc
uéc luong la c6 khoang cach gan vi tri quan sat nhat, ta c6
thé dua ra cdnh bao sém cho ngudi diéu khién tau thuyén
dua ra huéng xt ly phu hgp tranh dam va c6 thé xay ra.

Hinh 4.2: Uéc luong khodng cach dén cac déi tuong tau thuyén
trén duong thdy

Trong mo hinh udc lugng khodng cach thi khau phat
hién d6i tugng la quan trong nhat, vi khi phat hién dugc déi
tugng thi mai c6 thé udc lugng dugc khoang cach gitia cac
déi tugng. TU Bang 4.2 va 4.3 c6 thé thdy mé hinh phat hién
déi tugng véi YOLOVS la kha tét, véi déi tugng la déi tugng
0 t6 va tau thuyén c6 mAP50-95 lan lugt 14 62,63% va 65,7%
cao hon mAP50-95 clia mo hinh YOLOvVS8 véi di liéu COCO
1a 53,7%. D6 tin cay cao gilp phat hién déi tugng chinh xac
han, diéu nay lam cho viéc udc lugng gilra cac déi tugng
gap nhiéu thuan lgi.

5.KET LUAN

Nghién ctru nay da dua ra moé hinh uéc lugng khoadng
cach dén cac doi tugng tau thuyén luu hanh trén séng
nudc. Tu két qua thi nghiém cho thay da giai quyét phan
nao bai toan udc lugng khoang cach dam bao an toan cho
cac déi tugng tau thuyén trén séng/bién. D6 tin cay phat
hién d6i tugng st dung YOLOVS dugc chi rd trong Bang 4.2
va 4.3 véi mAP50-95 cao hon véi truong hop st dung bd dir
liéu COCO phat hién cho 80 d6i tuong.

Hudng nghién clu ti€p theo sé tap trung nghién ctu
phat hién thém cac déi tuogng khac cho phuang tién tham
gia giao thong duong bd (nhu xe moé t6, xe dap, ngudai di
bo...) va dudng thay véi cac vat thé la (nhu cano, phao cuu
sinh, da ngam, chudng ngai vat la...) néi trén bién st dung
YOLOVS8 vai b6 di liéu thu thap thuc té hodc gia lap trong
phong thi nghiém mo phong. Viéc nghién ctiu udc lugng
khodng cach dén céc vat thé la gitip ngudi lai 6 to va tau
thuyén (hodc cac thiét bi ty hanh) tranh dam va dam bao
an toan khi luu théng.

L&i cdm on: Nghién clu nay dugc tai trg bdi Truong
Dai hoc Hang hai Viét Nam trong Dé tai ma sé DT23-24.62.
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Nghién cu thiét k& bo diéu khién bén viing
thich nghi tich hop k¥ thudt hoc tham s6 nhoé nhat
cho vay gidm I3c ngang tau thdy

B PGS.TS. NGUYEN VAN SUGNG"; ThS. LE TUAN SON
Truong Pai hoc Hang hai Viét Nam
Email: “nguyenvansuong@vimaru.edu.vn

TOM TAT: Nghién ctu nay dé xuat mot bd diéu
khién 13 su két hop gitta diéu khién truot bén ving,
diéu khién thich nghi, mang no-ron nhan tao va luat
hoc tham s& nhé cho hé théng vay gidm lac ngang
tau thdy. Bén canh d6, bé diéu khién cling gidi quyét
dugc bai todn yéu 16 bat dinh trong md hinh déng
hoc tau thay. Dé xac thuc tinh kha thi cta thuat toan
dé xuat, cdc mdé phéng da duoc thuc hién.

TU KHOA: Hé théng vay gidm lac tau thay, diéu
khién trugt bén vitng thich nghi, mang no-ron RBF,
ky thuat hoc tham sé nhd nhat.

ABSTRACT: This study proposes a controller that
combines robust sliding control, adaptive control,
artificial neural network, and minimum parameter
learning law for ship anti-roll fin stabilizer. Besides,
the proposed controller also deals with the problem
of uncertaity of ship dynamic model. To verify the
effectiveness of the proposed control system,
simulations are carried out.

KEYWORDS: Ship anfti-roll fin stabilizer, adaptive
robust sliding mode control, RBF neural network,
minimum parameter learning.

1.DAT VAN DE

Khi tau hanh trinh ngoai bién, dnh huéng ctia séng gié
sé tac dung tiéu cuc dén chuyén déng cua tau, stc khoe
thuyén vién, hanh khach, an toan clia tau va hang hoa. Do
vay, viéc giam lac tau thay la moét van dé quan trong dugc
chuy, dac biét 1a d6i véi nhing tau chd khach, tau du lich
hang sang. D& thuc hién viéc gidm l3c, da c6 nhiéu thiét bi
dugc ché tao trong thuc tién hang hai nhu: Két nudc giam
lac, con quay giam lac, thiét bi roto Magnus, vay giam lac.
Nguyén tac chung cua tat ca cac hé théng giam lac la tao
ra mot mo-men dé chéng lai mo-men gay lac do s6ng gié
gay ra. Trong s6 cac thiét bi giam lac, vay giam lac la thiét bi
dem lai hiéu qua gidm l3c cao, c6 thé Ién dén 92%. Chung
dugc 13p dat & 2 bén hong tau va duogc diéu khién nguoc
chiéu nhau trong cuing mét thoi diém dé tao ra moé-men
chong lai mé-men gay lac.
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Cho dén nay, PID [1] la bo diéu khién dugc dé xuat
nhiéu nhat cho hé théng diéu khién vay giam lac tau thay,
uu diém ctia hé théng diéu khién la don gian, dé hiéu
chinh. Tuy nhién, véi bo diéu khién PID thudng xuyén sé
¢6 nhiing lugng qua diéu chinh va thai gian dua hé théng
vé gia tri dat la lau gay chat lugng chua dugc tét trong qua
trinh diéu khién. Bén canh do, khi tham sé clia hé théng
diéu khién thay ddi, chat lugng diéu khién cta hé théng sé
la khéng dugc tot.

Dé khic phuc han ché clia hé thdng diéu khién PID, da
€6 nhiéu nghién ctu khac nhau dé xuat cac bo diéu khién
cho hé théng nay, c6 thé ké nhu: Diéu khién du bdo mé
hinh [3], diéu khién LQR [2], diéu khién cudn chiéu [5, 6]. Tuy
nhién, nhiing nghién ctiu nay van con nhiing han ché khiap
dung vao hé théng diéu khién vay giam lac tau thay, c6 thé
ké dén nhu: Bo diéu khién con phuc tap, chua gidi quyét cac
yéu t6 bat dinh, chua lam t6i uu héa hé théng diéu khién...

Trong nghién ctu nay, ching téi dé xuat mét bo diéu
khién trugt bén viing két hop véi mang no-ron nhan tao va
thuat toan luat hoc tham s6 nho nhat cho hé théng diéu
khién vay gidm lac ngang tau thay. Uu diém cla hé théng
diéu khién dé xuat dugc chi ra nhu sau:

Tha nhét, diéu khién trugt dugc st dung lam b diéu
khién trung tam. Uu diém clia bo diéu khién nay la dam bao
tinh 6n dinh cho hé théng va dadm bao tinh bén ving cla
hé théng khi hé théng c6é nhiéu ngoai tac dung. Thi hai,
mang na-ron thich nghi dugc tich hgp vao bé diéu khién
truot dé giai quyét bai toan véi mé hinh toan hoc déng hoc
tau thay c6 céac thanh phan bat dinh khong ré rang. Tha
ba, luat hoc tham s6 nhé nhat dugc st dung dé huén luyén
mang no-ron thich nghi online.

Luat hoc nay gop phan lam giam tai khéi lugng lam
viéc clla mang ng-ron, tur dé tiét kiém thoi gian va chi phi
xdy dung hé théng diéu khién. Nhu vay c6 thé thay rang,
viéc nghién ctu dé xuat bo diéu khién trong dé tai nay c6
nhing y nghia nhat dinh vé mat khoa hoc trong viéc xay
dung hoan thién hé théng diéu khién vay giam Iac tau thay.

2. MO HINH DONG HOC CUA LAC NGANG TAU THUY
Theo [6], mé hinh toan hoc clia hé théng lac tau thay
dugc mo ta theo hé thic dudgi day:

2
(M, +AM )§+ 2,6+ 2,9 9 +Dh¢<lf[ﬂJ )=M, +M, (M
P,
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Trong dé: (M_+AM ) - M6-men tac dong lén tau thay;
¢ - Goc lac tau, ¢ - Toc do lac tau; ¢, - Géc ngép nudc cla
tau; & va -A, - Tuong Uing la cac hé s6 6n dinh; D va h -
Lugng gian nudc va chiéu cao tam nghiéng cla tau; M, -
M6-men chong léc do vay gidm lac tao ra; M - Mé-men gay
lac tau do song gid két hgp gay ra. Cac thanh phan trong hé
thiic (1) dugc xac dinh theo hé thiic (2) dudi day:

DB’ 0.0227B  0.0043L
(0.3085 + - 8P

g d 100

2n,|Dh(M  +AM )
" z
L LM +AM) &)
W 4

M _ +AM = )

M, =-pv’ 41.C (u +¢—lf
v

M, =-Dha,

Thay cac thanh phan trong (2) vao (1) va viét lai phuang
trinh (1) dudi dang sau:

(./jzqu)'*'yz(/)}+73(/-)+74¢|(/-)|+b“+dw (3)

Trong hé thiic (3), cac hé s6 dugc xac dinh theo hé thic
(4) dudi day:

__ Dh
h M, +AM
B Dh
2T A g
_ Oy _ PV’ 41 C,
& M_+AM,_, (M, +AM_)v
s (4)
- v
Vs M +AM
bh=_ pVZAfo G
(M, +AM )
d - Dha,,

Y UM+AM

Datx, =@ vax,=¢,x=[x,x,]", phuong trinh déng hoc
(3) dugc viét duéi dang phuong trinh khong gian trang thai
nhu hé thuc (5) dudi day:

X, =x,
{)'cz =f(x)+bu+d, ®)
Muc tiéu cla bai toan la thiét ké mot bo diéu khién dé
dau ra clia hé thong (goc lac tau thuc t€) bam theo dau ra
(g6c lac cai dat bang 0) khi ¢ yéu t6 mé hinh f(t) bat dinh,
nhiéu tacdong d,.

3. BO DIEV KHJI:fN bE xqi\'T CHO HE THONG PIEU
KHIEN VAY GIAM LACTAU THUY
Goi sai s6 va dao ham sai s6 gilra hudng mi tau mong
muén va hudng mui tau thuc té nhu sau:
e()=p)-9,) = (1) = x,
&(t) = (1) = ¢, (1) = p(6) = x, (©)
)=o) -9, =9) =X,

Thiét ké mat trugt theo hé thic sau:

s(t)=eé(t)+ce(t) (7)
Pao ham mat truot dugc xac dinh theo hé thuc:
s(t)y=é@)+ce(t)=x,+cx, (8)
Ham Lyapunov dugc chon dé én dinh hé théng:
V(s)= %sz(t) 9)

Pao ham ham Lyapunov theo thai gian va thay cac
thanh phan trong mé hinh toan hoc ctia ddng hoc lac tau
vao, ta dugc hé thic sau:

V(s)=s(t).5(t) = s(t).(x, + c.xy ) = s(t).(f(x) +bu+d, +cx,)  (10)

Lua chon tin hiéu diéu khién ctia bo diéu khién trugt
nhu sau:

0= [0 e, Asignts(0)] o

Thay tin hiéu di€éu khién vao ham én dinh Lyapunov,
ta dugc:

V(s) = s()4(0) = s(¢).[d,, - A.sign(s()))] < D]s(t)| - 2|s)]  (12)

Chon A =D + ¢ hé thdng sé 8n dinh. Trong d6, D la gia
tri chdn cda nhiéu.

Dé giadi quyét bai toan khi tham s6 mé hinh toan cda
hé théng diéu khién vay giam lac tau thiy thay déi theo
thai gian, tuc 1a khi dé ham f(t) trong tin hiéu diéu khién
trugt sé bat dinh va ching cé thé dugc xap xi bang mot
mang ng-ron co s& xuyén tam RBF, khi d6 luat diéu khién
dugc thé hién qua hé thuc:

1o .
U= g'[‘ F(6)-cx, - /1.s1gn(s(z))] (13)
u= %.[—W.h(t) —cx, —z.sign(s(z))} (14)

Trong do’:/}(t) - Ham xap xi thanh phan bat dinh f(t) do
mang no-ron RBF tao ra. Luat cap nhat mang no-ron thich
nghi dugc thé hién qua hé thuc sau:

W =y.s(t).h(t) (15)

Trong hé thic (15), viéc tinh toan luat thich nghi dugc
thong qua cac gia tri trong s6, nhu vay viéc tinh toan cap
nhat mang sé phuc tap, do dé luat hoc tham sé nho nhat
dugc dé xuat dé lam gidm khéi lugng tinh toan. Cu thé,
tham s6 & =[] duoc dé xust dé don gian hoa viéc tinh
toan cap nhat tham sé mang no-ron.

Khi d6, luat diéu khién dugc dé xuat theo hé thuc
dusi day:

% .{— % s(t).g.hr ®).h(t)—cx, = A. sign(s(t))} (16)

Luat cap nhat tham s6 hoc nhoé nhat theo hé thic:
5= %sz(t)‘hr(t).h(t) _&yd (17)

Nhu vay, bang viéc st dung duy nhat mot tham sé hoc
5 sé lam giam khéi luong tinh toadn clia viéc cap nhat mang
na-ron thay vi sif dung cac trong s& mang no-ron dé cap
nhat. D& gidm hién tugng rung do ham sign trong hé thic
(16), trong nghién ctiu nay chiing téi thay ham sign bang
ham tanh trong hé thic (16). Do vay, luat diéu khién dé
xuat la:
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u= l.[—ls(t).ﬁ.hr(t).h(t) —cx, - l.tanh(@)} (18)
b 2 &

Trong do: € - Mot hé sé rat nho.

4.MO PHONG SO

Trong nghién ctu nay, mé phong sé dugc thuc hién dé
xac minh tinh kha thi cla hé théng dé xuat.

M6 phdng dugc thuc hién véi mét tau trong nghién
cliu [6] véi cac thong s6 clia tau lan luot la: Chiéu dai tau
175 m, chiéu rong la 25,4 m, mén nuéc la 8,5 m, lugng gian
nudc la 21120 T, dién tich vay gidam lac la 20,2 m?, hé s6
nang clia vay giam lac la 3,39, géc ngap nudc la 43°, chiéu
cao tam nghiéng la 1 m, t6c d6 tau chay la 15 knot, cac hé
s6n,=0,031,n = 0,0152.

Nhu vay, tham s cia mé hinh déng hoc lac tau dugc
xac dinhy, =-0,1117,7,=0,1938, 7, =-0,6438,7,=-0,0131,b
=-0,3283.Thong s6 clia nhiéu téng hgp gay ra bai song gié
dugc mo ta qua hé thic: d = 0,8.5in(0.3.t) + 0,33.s5in(0.5.1).
Mang no-ron dugc lua chon véi tam nam trong pham vi [-2
2] va ban kinh 13 0,5, I6p an clia mang gém 5 nut. Pau vao
clamanglax, x,l,y=15&=3,c=0,5¢=0,01.Goclac ban
dau ctia tau 1a 18 d6 (nghiéng sang man phai) va téc dé lac
la 0,5 radian/s, tham s& hoc ban dau dugc lua chon 13 0,3.
Két qua moé phong dugc thuc hién theo cac hinh dudi day.

I I I L I I I I
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Hinh 4.1: Két qua géc Iac tau duoc diéu khién
bang b diéu khién dé xust
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Hinh 4.2: Téc d6 goc I3c duoc diéu khién bing bé diéu khién dé xuat
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Hinh 4.3: Tham sé hoc thich nghi cia mang no-ron
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Hinh 4.4: Tin hiéu diéu khién ttr bé diéu khién dé xuét

TU cac két qud, c6 thé thay rang bé diéu khién dé xuat
c6 hiéu qua t6t trong viéc diéu khién giam lac tau thay
bdng thiét bi vay gidam lac. Trong tuong lai, cac nghién cdu
chuyén sau hon sé dugc thuc hién trén thuc nghiém.

5.KET LUAN

Trong nghién ctu nay, nhom tac gia da dé xuat mét
b6 diéu khién trugt thich nghi bén viing két hgp véi mang
na-ron va ky thuat hoc tham sé nho nhat cho hé théng
diéu khién vay giam l3ac tau thdy. Luat hoc tham s6 nho
nhat dugc st dung dé cap nhat mang na-ron gidp tiét kiém
thai gian va khéi lugng tinh todn. K&t qua mé phong sé trén
MATLAB da chi ra tinh kha thi ciia hé théng dé xuat. Trong
thoi gian tiép theo, ching t6i sé thuc hién cac nghién ciu
trén thuc nghiém mé hinh tau thuc.

L&i cdm on: Nghién clu nay dugc tai trg bdi Truong
Dai hoc Hang hai Viét Nam trong Dé tai ma sé DT.23-24.01.
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Ung dung ky thuat Ashby lua chon vat liéu dé bén cao,
khoi lugng nhe trong thiét k& banh rang try

B TS.VO VIET QUYEN™; ThS. POAN XUAN TRUONG
Truong Dai hoc Hang hai Viéet Nam
Email: “quyenvv.cndt@vimaru.edu.vn

TOM TAT: Muc tiéu cla nghién ctu 1a 13i uu hoéa
lua chon vat liéu cho cac thiét ké banh rang thang.
Pé dat dugc didu nay, phuong phap fién tién
Ashby trong Iua chon vat liéu dugc Ung dung. Mét
ham muc tiéu nham gidm khdi luong banh rang
dua trén &6 bén uén, déng thoi dam bao san pham
khéng bi pha hdy do madi. Tat cd cac théng sé dau
vao va hé sé diéu chinh trong qua trinh thiét ké
dugc xac dinh la cac bién tu do. Nghién cliu da
thuc hién mét loat cac thiét ké banh rang vdi cac
loai vat lieu khac nhau dé so sanh khdi luong cda
san pham. Két qua cho thay radng cac vat liéu nhe
va c6 d6 bén cao dugc lua chon da dat duoc muc
gidm khéi lugng 1én dén 63% so vdi viéc st dung
vat liéu théng thuong.

TU KHOA: Lua chon vat liéu, phuong phap Ashby,
gidm khéi luong.

ABSTRACT: The objective of the study is
to enhance material choice for spur gear
configurations. Employing the advanced Ashby
method, the research aims to achieve this goal. A
objective function is established to minimize gear
mass, focusing on bending strength, while ensuring
the product's resilience against fatigue failure.
All variables and factors influencing the design
process are treated as independent parameters. A
range of gear designs using various materials was
conducted to assess product mass differentials.
The findings indicate that opting for lightweight and
high-strength materials resulted in a substantial
reduction in mass, up to 63% compared to
traditional material alternatives.

KEYWORDS: Material selection, Ashby method,
weight reduction.

1.DAT VAN BE

Banh rang 1a cac bo phan cé rang truyén chuyén dong
quay tu truc nay sang truc khac. Chung thudng dugc su
dung trong tat ca cac loai ting dung can truyén tai nhu 6
to, thiét bi cong nghiép, hang khéng hay tau bién. Banh
rang thang co cac rang & bén ngoai hinh tru song song vdi

truc. Mac du day la loai banh rang dan gian nhat nhung lai
dugc st dung phd bién nhat. Viéc thiét ké banh rang tru
phu thudc vao cac théng s6 dau vao nhu céng suat, téc do,
diéu kién van hanh, tudi tho va yéu cau tan suat lam viéc,
thong sé dau ra dya trén tiéu chi ddm bao khong hu héng
do moi uén hodc do méi ti€p xdc bé mat. Viéc giai quyét bai
toan nay duoc thuc hién dé dang bang cach st dung cac
cdng cu phan tich phan t& hitu han dé kiém ching cac I6i
giai gidi tich [1-3]. Tuy nhién, cac nghién ctu lién quan dén
t6i uu hda véi cac tuy chon vat liéu khac nhau con han ché.
Marjanovic va cong su [4] da phat trién phan mém st dung
C++ dé t6i uu hda khéi lugng clia bé truyén banh rang dua
trén ma tran lua chon, lua chon vat liéu t6i uu, ty sé truyén
t6i uu va vi tri truc t6i uu. Golabi va cdng su [5] da nghién
ctru dang chung cia ham muc tiéu va cac rang budc thiét
ké& déi véi thé tich/khdi lugng clia hop s6 bang cach chon
céc gia tri khac nhau cho cong suat dau vao, ty s6 truyén va
dd ciing clia banh rang. Nhung cac nghién cliu t6i uu vat
lieu dugc nay thuc hién tir mét gée nhin hep véi s6 loai vat
liéu con han ché, chu yéu la cac vat liéu thong dung trong
san xuat banh rdang ma chua xét dén cac loai vat liéu méi.

Nhiéu loai thép, gang, dong thau va nhua phenolic
c6 thé la lua chon t6t cho ché tao banh rang. Ngoai ra,
céc vat liéu méi nhu nylon, hgp kim titan, vat liéu té hgp
cling c6 thé dugc Iua chon khi gia thanh cta nhing loai
vat liéu nay ngay cang giam. Hién nay, s6 luong vat liéu
c6 san cho cac ky su lua chon la rat I6n: 160.000 hodc hon
[6]. Vi vay, viéc lua chon vat liéu phu hgp nhat vai thiét
ké tir danh sach 16n nhu vay biang phuong phap loai tri
thu cong la khong kha thi. Hién nay, c6 nhiéu phuang
phap lya chon vat liéu khac nhau nhu ma tran quyét dinh,
phuaong phap Pugh, quy trinh phan tich thd bac (AHP)...
[7]. Tuy nhién, cac phuong phap nay déu yéu cau ngudi
thiét k& phai co kinh nghiém va kha nang phan doan. Mot
phuong phap lua chon tién tién la phuong phap Ashby c6
uu diém don gian, khéng yéu cau kinh nghiém tir ngudi
thiét k&, chi can st dung cong thuc thiét ké dugc yéu cau
la da dé xac dinh vat liéu téi uu. Phuong phap Ashby nay
cung cap cac biéu dé dé xac dinh dugc vat liéu t6i uu
cho cac muc tiéu mong mudn nhu t6i da hoa dé clng, dé
bén hay giam khai lugng... Khi dugc dp dung ding céch,
phuong phap nay sé dua ra hudng dan va don gian hoa
viéc khao sat ban dau vé cac vat liéu tiém nang. Phuong
phap nay cling dugc hé trg manh mé ti nhirg céng cu
may tinh nhu CES Selector.
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Bai bao nay nghién ctiu Uing dung phuang phap Ashby
dé tim kiém loai vat liéu ddm bao dd bén nhung c6 khai
luong nhe cho mot thiét ké banh rang. Mot nghién cdu
tham s6 dugc thuc hién bang cach xac dinh cac rang budc,
ham muc tiéu va cac bién tu do. Cac banh rang khi lam viéc
cht yéu bi pha hiy do moéi & bén mat hoac chan rang, do
vay han ché dugc xac dinh la tiéu chi vé hu hong méi do
uén trong khi ham muc tiéu la giam khéi lugng dua trén
dé bén do uén. Biéu dé Ashby duoc st dung dé thu dugc
vat liéu phu hgp va cac gia tri chi s6 vat liéu dugc xép hang
bang cach st dung cong cu CES Selector. Sau khi xac dinh
dugc vat liéu phu hgp, mét s6 thiét ké banh rang da dugc
thuc hién. Cac két qua dugc so sanh véi nhau theo gia tri
mo-dun va chiéu réng mat rang.

2. PHUONG PHAP NGHIEN CUU

Theo phuong phap Ashby, ham muc tiéu, cac rang
buéc hay yéu cau thiét ké phai dap ng va céc bién tu do
dugc xac dinh theo biéu d6 Hinh 2.1.

Chirc nang: banh rang d6 bén cao

Ham muc tiéu: khéi lrong banh ring nho nhét

Rang budc: Banh rang try khéng bi pha huy
moi do uon

Bién tu do: F, Kv, Wt, m, N, H, n, V va vét

liéu lwa chon

Hinh 2.1: Chién Iuoc Iua chon vét liéu theo phuong phap Ashby

Sau khi danh gia déng thaoi ham muc tiéu, cac rang
budc va cac bién tu do, cé thé xac dinh dugc chi s6 vat liéu.
Hiéu suat clla mot phan tir két cdu phu thuéc vao cac yéu
cau chic nang, hinh hoc va tinh chat ca vat liéu két cau
[15]. Hiéu suat (P) clia phan t& dugc xac dinh theo phuong
trinh sau:

P I( Yéu chu ) ( Théng sb ) ( Dic tinh )]
~ |\chitc nang, F/’ \hinh hoc, G/’ \vat liéu, M U

Trong dé: P la tinh nang clla mot phan td két cdu mé
ta dac tinh cda chi tiét d6 nhu khéi lugng, thé tich, chi phi
ché tao hodc tudi tho. Thiét ké t6i uu la viéc lua chon vat
liéu va théng sé hinh hoc chi ti€t nham dat dugc hiéu suat
P I6n nhat hay nho nhat, tuy theo mong mudn thiét ké, Tu
phuong trinh (1), c6 thé thdy cac ham chic nang, hinh hoc
hay dac tinh vat liéu la cdc ham riéng biét va doc lap. Do dé,
su lua chon vat liéu t6i uu tré nén doc lap véi thiét ké hinh
hoc va thiét ké chiic nang. Nhu vay, cé thé xac dinh vat liéu
t6i uu ma khong can chii y dén cac tham sé ctia ham F va
G. Diéu nay giup don gian hoa qua trinh lua chon vat liéu.
Ham M bao gém céc thuéc tinh cda vat liéu, dugc goi la
chi s6 vat liéu. Mdi su két hgp gilia cac yéu cau chic nang,
muc tiéu va rang budc cua thiét ké déu dan dén mot chi
6 vat liéu. Cac loai vat liéu dap tng dugc chi s nay co6 thé
dugc xéac dinh thong qua biéu d6 Ashby. Cac yéu cau thiét
ké banh rang tru dugc dua ra trong bang sau:
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Béng 2.1. Cc yéu cau thiét ké banh ring try

Théng sé Gia tri
Go6c an khép 20°
Thong sé hinh hoc Tiéu chuan, banh rang than
banh rang khai, an khép dung
Vong quay banh dan 1.200 rpm
Cong suat truyén tai 10 kW
Toc d6 truc dau ra 400 rpm
Hé s6 bén moi 107
Tiéu chuan thiét ké Dua vao dé bén mai

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Xac dinh ham muc tiéu cia thiét ké banh
rang tru

Khéi luong ctia banh rang tru c6 thé duoc tinh gan
dung bang khéi lugng clia mét hinh tru cé ban kinh va
chiéu cao lan lugt bang mét nira dudng kinh budc va chiéu
rong mat clia banh rang tru [18]. Vi vay, khéi lugng (M) ctia
mét banh rang tru dugc cho béi:

M = nr’Fp (2)

Trong d6: 3mm <F < 5mim — F=CmmvéGi3 <C <5va
r=mN/2

T2 nh (2), sé duoc:
M= ClTN2m3p
3)

3.2. Xac dinh cac rang buéc

Banh rang tru dugc thiét ké theo cac tiéu chi nhu pha
hay do uén hodc d6 bén bé mat. Trong nghién ctiu nay,
banh rang tru dugc thiét ké dua trén cac tiéu chi pha hay
do Ung suat udn vi day thudng la yéu cau co ban. Do dé,
Ung suat uén trén rang phai bang hodc nhé hon d6 bén
moi (S) clia vat liéu ché tao banh rang tru (¢ < S). Ngoai ra,
banh rang phai truyén tai trong (W) ma khéng bi hong. Do
do, phuong trinh Ung suat uén Lewis dugc sir dung vi tat
ca cac tham s6 déu la bién tu do va phuong trinh nay cling
don gian dé xac dinh chi sé vat liéu. Phuong phap clia Lewis
dua vao tac dung luc [én dinh rang nhu trong Hinh 3.1.

Hinh 3.1: Vi tri cda luc tac dung Ién réng banh réng
theo phuong phap Lewis

Phuong trinh Lewis:

K,w;
o= 4
Thay K, = (6.1+75)/6.1 va w, = 19098.539H/(mNn) vao

phuong trinh (4), sé dugc:
_ 19098.593H + 52.2nNnHm

= 5
7 C,mm3NnY )




3.3. Xac dinh chi sé véat liéu

Mé-dun (m) trong phuong trinh (3) phai dugc biéu
dién 1a ham clia d6 bén (S) dé tim chi s6 vat liéu. Do d6,
phuaong trinh (5) dugc don gian hoa:
oe Cy, + (Cym)

Cym? (6)

Vei: C, = 19098,593H; C, = C nNnY; C, = 52,2nNnH.

Pé tim mé-dun (m) dudi dang ham ctia dd bén (S),
phuong trinh (o < S) phai dugc gidi bang cach dua phuong
trinh (6) vao. Do tinh phtc tap, chuong trinh toan hoc
Wolfram dugc sir dung dé tim nghiém [20]. Vi phuong trinh
thu dugc la bac ba nén phuong trinh sé c6 ba nghiém,
trong dé ¢6 hai nghiém ao, nén nghiém thuc clia phuong
trinh nhu sau:

Wik

2
(5) &
1
(-952,C2 + V3{275CECE - 453C3C3)° @)
1
(-9s2,cF +V3y275%C3Cf — 453C3C3)°

21/3 32/35C3

m=—

Sau khi dua gid tri m vao phuong trinh (3), Gy thua
cuc dai cta S dugc tim thdy la -1, nhu vay m? = 1/S. Do dé,
phuang trinh (3) c6 thé dugc nhém lai nhu sau:
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rang c6 hai tinh chat vat |

iéu quan trong giup giam khéi

lugng banh rang va van dam dam bao dé bén. Th nhat la
dd bén mai S clia vat liéu va tha hai la khéi luong riéng cua

vat liéu do.

3.4. Ap dung biéu d6 Ashby

Biéu d6 Ashby bao gém tat ca cac ho vat liéu nhu kim
loai, gém, polyme, cao su, vat liéu lai... S&t dung biéu d6
ma&i quan hé ctia d6 bén moi va khéi luong riéng, xac dinh
dugc cac loai vat liéu kha thi st dung trong ché tao banh
rang (Hinh 3.2). Pudng déc trong hinh dugc st dung dé
phan loai vat liéu, phia dudi dudng doc la cac vat liéu bi

loai bo (mau xam) va phia
dugc lua chon.

trén co thé 1a mot Ung cli vién

Carbon steel, AISI 1060, tempered at 42

Carbon steel, AISI 1080, normalized

g

Beryllium-aluminum alloy, AlBeMet 162

i Low alloy steel, AIST 4140, tempered at 205°C & oil quenched

Tritanium, elpha alloy, Ti-5Al2.55n-0.5F, annealed

5°C & oil quenched .

Fatigue strength at 1047 cydes (MPa)

1

Titanium, beta alloy, Ti-15V-3Cr-3sn-3Al, annealed

B 1600

2000 S0
Density (kg/m~3)

1000 2000

u=(aZ)wn () (8)

S/p con dugc goi la chi sé vat liéu, tir phuong trinh (8)
nhan thay khéi lugng M c6 thé dat t6i thi€u khi chi sé vat

liéu dat t6i da. Nghién ctiu phuong trinh nay c6 thé thay kh
Bang 3.1. Gia tri chi sé vt liéu cua cac vat liéu duoc lua chon

Hinh 3.2: Biéu dé Ashby str dung dé lua chon vét liéu
cho thiét ké banh rang tru

Cac gia tri chi s6 vat liéu theo cac vat liéu kha thi dugc

x€p hang va dua ra trong Bdng 3.1. Cac dac tinh cta vat liéu

a thi dugc liét ké trong Bdng 3.2.

STT VAT LIEU GIA TRI CHi SO VAT LIEU
1 Hop kim Ti-15V-3Cr-3Sn-3Al 0,105
2 Hop kim Ti-5Al-2.55n-0.5Fe 0,0958
3 Hop kim nhém berry, AIBeMet 162 0,0901
4 Thép AISI 4140, té6i dau va ram & 205°C 0,0811
5 Thép AISI 4340 t6i dau va ram & 315°C 0,0808
6 Thép AlSI 4140, t6i dau va ram & 315°C 0,0738
7 Thép AISI 4340, t6i dau va ram & 425°C 0,0711
8 Thép AISI 1080, t6i dau va ram & 205°C 0,0656
9 Thép AISI 1080, t6i dau va ram & 425°C 0,0649
10 Thép AISI 1060, t6i dau va ram & 425°C 0,0572
11 Thép AISI 4140, thudng héa 0,0551
12 Thép AISI 1080, thudng héa 0,0547

Bang 3.2. Dac tinh cua céc vat liéu duoc Iua chon
STT Khéi lugng riéng, Mé-dun Young, | Pobénuén, | Débénkéo, | PO ciing, Hésé
kg/m?3 GPa MPa MPa HV Poisson

1 4.750 108 749 770" 225 0,35
2 4.460 107 758 793 344 0,32
3 2.070 179 193 262 115 0,165
4 7.800 208 1.480 1.600 455 0,285
5 7.800 205 1430 1.550 435 0,285
6 7.800 208 1.290 1.400 400 0,285
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STT Khéi lugng riéng, Mé-dunYoung, | Débénuén, | Pobénkéo, | Doclng, Hé sé
kg/m? GPa MPa MPa HV Poisson

7 7.800 205 1.230 1.320 385 0,285
8 7.800 200 880 1.180 360 0,285
9 7.800 200 855 1.160 350 0,285
10 7.800 208 685 965 280 0,285
11 7.800 208 595 915 275 0,285
12 7.800 200 470 905 270 0,285
Trong thiét k& banh rang tru, mét qua trinh 13p dugc thuc 4, KET LUAN

hién. Dau tién, moé-dun m dugc udc tinh va l3p lai cho dén khi
chiéu robng mat (F) dat dugc trong pham vi chap nhan dugc.
Coéng thic Lewis dugc dp dung dé xac dinh gié trim va F. Dua
trén cac yéu cau thiét ké ctia Bang 2.1 va dac tinh cda vat liéu
dugc lua chon, thong s6 mé-dun m, chiéu rong rang va khéi
lugng ca banh rang dugc tinh toan trong Bdng 3.3.
Bang 3.3. Két qud mé-dun m, chiéu rong mét ring
va khéi luong banh rang tru

Vat lidu Mo-dun, Cljleu rong Khai luong,
T mm rang, mm kg

Hop kim
Ti-15V-3Cr-35n-3Al 35 45,46 8,90
Hop kim
Ti-5Al-2.55n-0.5Fe 3 464 731
Hop kim nhom berry,
AlBeMet 162 3,75 56,04 512
Thép AlSI 4140,
t6i dau va ram 3 37,92 10,45
& 205°C
Thép AISI 4340
t6i dau va ram 3 39,21 10,81
&315°C
Thép AISI 4140,
t6i dau va ram 3 41,74 11,51
315°C
Thép AISI 4340,
t6i dau va ram 3 42,88 11,82
3 425°C
Thép AISI 1080,
t6i dau va ram 3 44,98 12,40
& 205°C
Thép AISI 1080,
i dau va ram 3 45,82 12,63
3 425°C
Thép AISI 1060,
t6i dau va ram & 425°C 3.25 4574 13,66
Thép AISI 4140,
thudng hoa 3,25 46,3 13,83
Thép AISI 1080,
thuding héa 3,25 46,99 14,03

Véi két qua trong Bdng 3.3, banh rang tru tu thép
carbon va thép hogp kim thap cé khoi lugng tuong déi cao
mac du ching la vat liéu banh rang dugc st dung phé bién
nhat. Thép nhe nhat dugc xac dinh la AISI 4140 dugc t6i va
ram & 205°C. Cac hgp kim cla titan c6 thé giip cho khéi
lugng banh rang giam tir 15 dén 30% so vai thép AlSI 4140.
Trong khi loai hgp kim nhe nhat dugc khuyén nghi la hop
kim nhém AlBeMet 162 c6 thé lam banh rang gidm tGi 51%
khéi lugng so véi AlSI 4140 va 63% so véi thép carbon 1080.
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Viéc ap dung ky thuat lua chon vat liéu Ashby rat hiru
ich cho cac van dé ky thuat lién quan dén téi uu héa.
Dic biét, trong cac Ung dung quan trong lién quan dén
d6 bén va giam khoi lugng nhu linh vuc hang khong
vl try, giao thong. Viéc lua chon vat liéu nhe phu hgp
vGi d6 bén cao la diéu can thiét cho cac van dé thiét ké
lién quan dén t6i uu hoa. Trong nghién ctu nay, phuang
phap Ashby da dugc st dung dé nghién cliu vat liéu nhe,
d6 bén cao dé thiét ké banh rang tru. Cac gia tri chi s6
vat liéu dua trén dé bén méi va khéi lugng riéng duoc
xac dinh va st dung dé xép hang vat liéu kha thi. Do dé,
cac vat liéu thé hé mai nhu hgp kim titan hodc hop kim
nhom gilp giam khéi lugng tir 36% dén 63% so véi vat
liéu banh rang thong thudng.

L&i cdm on: Nghién clu nay dugc tai trg bdi Truong
Dai hoc Hang hai Viét Nam trong Dé tai ma sé DT23-24.36.
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Nghién ctu Uing dung thiét bi do sau tu hanh
phuc vu viéc thanh thai bdi can
trén tuyén ludng dudng thay

B TS. NGUYEN XUAN THINH

Truong Pai hoc Hang hai Viét Nam
Email: thinhms@vimaru.edu.vn

TOM TAT: Hién nay, cac céng trinh khdo sat khoi
théng cac tuyén lubng dudng thly dang déng mot
vai trd quan trong trong viéc phat trién nganh kinh
t& van tai thdy. Viéc nghién clu céng nghé khao
sat cho cac céng trinh nay khéng chi phai kip thoi
nhanh chéng ma con doi héi dé chinh xac cao. Do
vay, viéc Ung dung céng nghé khao sat mdi luén
gép phan quan trong ddm bao an toan hang hai
cho moi tuyén dudng thdy cla Viét Nam. Trong
cdng tac khado sat hién nay da va dang duoc cai
thién, nghién clu nang cap dang ké khéng chi &
Viét Nam ma con trén toan thé gidi. Muc dich cla
bai bao nay la dua ra Ung dung thiét bi do sau tu
hanh dé hé trg cong tac khao sat tai ving nudc kho
s dung cac thiét bi théng thuong nhu may toan
dac hay may do sau héi am théng thudong & nhing
ving nudc néng. Thay vi chi st dung nhang thiét bi
khao sat truyén thdng sé két hop vai cac thiét bi do
sau tu hanh cho cac ving nudc han ché nhu bai a3
ngam, bai bun cat sinh 1y ma khé dua cac thiét bj
do sau hdi am truyén théng vao dé khao sat. Nhu
vay, viéc nghién cliu Ung dung thiét bi do sau tu
hanh vao khao sat tai nhiing tuyén séng can thanh
thai sé mang lai nhiing bd sé liéu day du va dang
tin cdy hon cho cac du an thanh thai cac bai can
trén cac tuyén lubng duong thay.

TU KHOA: Khao sat, thanh thai, nuéc néng, thiét bi
khdo sat tu hanh, may do sau héi am.

ABSTRACT: In contemporary life, survey projects
to clear waterways are playing an important role in
the development of the water transport economy,
researching survey technology for these projects
not only must be timely fast but also requires high
precision. Therefore, the application of new survey
technology always makes an important contribution
to ensuring maritime safety for all waterways of
Vietnam. Current survey work has been improved
and researched to upgrade significantly not only in
Vietnam but also around the world. The purpose
of this article is to present the application of
unmanned echo - sounder to support survey work

in water areas where it is difficult fo use conventional
equipment such as total stations or conventional
echo sounders in areas shallow water. Instead of
just using traditional survey equipment, it will be
combined with unmanned echo - sounder for
limited water areas such as reefs, muddy sand and
mud flats where it is difficult to use transmitting
echo sounding equipment for survey. Thus,
researching the application of unmanned echo -
sounder to surveys in river routes that need to be
cleared will bring more complete and reliable data
sets for projects to clear shallow beaches on these
routes. waterway.

KEYWORDS: Survey, clearance, shallow waters,
unmanned echo - sounder, echo - sounder.

1.DAT VAN BE

GTVT dudng thay cé vai trd trong yéu doi véi viéc phat
trién nén kinh té ctia cac tinh trong khu vuc, né dadm duong
dugc khéi lugng hang héa 16n, chuyén chd hang héa cong
kénh, giam dugc gia thanh van tai, dem lai hiéu qua kinh té&
cao so Vi cac phuang thuic van tai khac. Chinh vi vay, viéc
dau tu cai tao, nang cap tuyén van tai thly cho phuong tién
di lai quanh nam la mot yéu cau rat can thiét, tao ra mang
lui giao théng lién hoan phuc vu su nghiép phat trién kinh
té - xa hoi ca cac dia phuong theo hudng cong nghiép
héa, hién dai hoa, gop phan ciing ¢ an ninh - quéc phong,
héi nhap vai khu vuc va quéc té [2].

Viét Nam la quéc gia c6 hé théng séng ngoi da dang,
phong phu va dac biét la doc theo b bién Viét Nam c6 hon
100 cang bién 16n nhd phuc vu cho cac tau noi dia va quéc
t&, ngoai ra co khoang 48 vung, vinh, trén 112 clfa séng, cia
lach d@6 ra bién. Dic biét, doc theo chiéu dai hon 3.000 km
b bién & Viét Nam hién tai thi ¢ khodng 39 cang bién 16n
va 73 khu bén véi hon 40 tuyén luéng hang hai chinh cé
téng chiéu dai gan 800 km. Nhiing nam gan day, véi su Ién
manh clia céc cong trinh hang hai nhu: Cong trinh ludng,
cobng trinh trinh hang hai, cong trinh cang... can do dac,
khao sat chi tiét v&i do chinh xac cao nham phuc vu cong
tac duy tu, cai tao, nao vét cac cong trinh luéng, khu nudc
cang bién nham phat trién kinh té bién [2].
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Xudt phét tir nhu cau phat trién giao thong dudng
thay noi dia, d€ dap Uing nhu cau van tai hang hdéa, giao
luu thong thuong téi cac khu vuc, ddm bao duy tri sy hoat
dong thudng xuyén, an toan cho cac loai phuong tién thay
tham gia giao thong trén tuyén dudng thay huyét mach tai
céac tinh phia Bic trong thai gian tdi la rat can thiét. Dé tang
kha nang luu théng cuta tuyén luéng, tang cao suc thu hat
chd tau, gidm bt chi phi van chuyén... thi viéc nghién cdu
cdng nghé khao sat ing dung cho céc tuyén luéng thay
noi dia nay la rat can thiét. Trong khi do, hién nay, dé dap
Ung yéu cau khao sét thiy dac thi cac cong nghé do sau
truyén théng nhu do mia, thudc day, do sau héi am don
tia s&r dung may do sau héi am Odom Echotrac, Echotrac
MKIIL... sé rat khé c6 thé dap tng dugc cac yéu cau ky thuat
vé dé chinh xac cing nhu kinh té va tién d6 ma cac nha
thau trong nudc cling nhu quéc té dat ra. Do vay, xuat phat
tu nhiing yéu cau thuc tién trén, viéc nghién ctru ting dung
thém thiét bi khao sat tu hanh 1a phu hop véi xu thé khao
sat cac tuyén dudng thay hién nay.

2. CAU TAO THIET BI DO SAU TU HANH

Thiét bi do sau tu hanh thudng dugc thiét ké 3 than va
di chuyén thuan lgi trong cac vung nudc néng, nhu thiét bi
APACHE 3 thuan tién cho viéc di chuyén, kho sat do sau
cac vung séng, ho va cac vung ven bién. Vai thiét ké nhoé
gon, trong lugng nhe (chiéu dai 1 m, trong lugng 7 kg -
chua bao gobm cac thiét bi lap dat) cho phép mét ngudi co
thé van hanh thiét bi mot cach dé dang [1].

APACHE 3 USV st dung cédng nghé dinh vi dudng thidng
tuyét doi, giup thiét bi tu dong tinh toan trudc tuyén do vai
ché dé tu chl hoan toan trong diéu kién dong chay bat Igi.
Cac du an khao sat c6 thé hoan thanh bang ché dé tu dong
hoac diéu khién tht cong véi téc dd ddi da 5 m/s va 3 m/s.

1: Anten GNSS sz PO,
. 5: Két n6i 5G ndi bd
2: Camera 360 d0 6: Két ndi didu khién
3: Cam bién 7- Radio
4: Két nbi 4G :
7
8: Tay xéch

9: dong co

Hinh 2.1: Cac bé phan chinh trén thiét bi do séu tu hanh

Tinh nang truyén nhiéu kiéu dinh dang déng thai bao
g6ém cé chuén di liéu RS232 cling nhu qua céc céng giao
thic TCP véi da kénh tan va téc dé bang théng truyén di
lieu cao. APACHE 3 c6 thé stir dung dau do séng am don tia
hoac da tia két hop vai may thu GNSS-RTK dép ting do dac
cac khu vuc nudc néng. Cong nghé GNSS day da cac hé
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théng vai s6 kénh thu lén t6i 432 kénh, dam bao két néi vé
tinh trong moi vi tri khdo sat.

Dé& thuc hién cong tac khao sat ngoai hién trudng thi
cac thiét bi va phu kién di kém s& gom co: 1 APACHE 3 (tich
hop RTK va do sau), 1 diéu khién M12 Pro, 1 gia d& APACHE
3,4 pin (30.000 mAh 18,5V), 1 pin (30.000 mAh 18,5V), 3 sac
pin, 1 hop xach tay, 1 cau mang 5G, 1 cap CAT6E (5m), 1 cap
POE 1,2 m, 1 ang-ten diéu khién tir xa, 1 dng-ten UHF ((450
MHz - 470 MHz)), 1 ang-ten GPRS, 1 khéa hydro, 3 ang-ten,
1 gid 3 chan cho cdu mang, 1 ba 6 deo va 1 hép van chuyén

¥ Cai ddt phan cing cho thiét bi APACHE:

Sac pin day du cho thuyén, cho diéu khién va chuén bi
nguodn ngoai cho radio ngoai néu dung trudc khi dua thiét
bi vao hoat dong nhu Hinh 2.2.

Hinh 2.2: Két néi sac pin cho thiét bi

Cai dat tram base va hé théng thu nhan di liéu trén
b& 1. Ché do radio ngoai chudn bi may base, radio ngoai
va dng-ten phat, gid ba chan... Cai dat may base vai dinh
dang RTCM 3.2 qua radio ngoai, kiém tra d6 chinh xac cla
tram rover: Dudi tinh trang fix, so sanh doé chinh xac cla
tram RTK rover vdi toa d6 & diém da biét toa d6 va dam
bdo di do6 chinh xac dé cho phép tién hanh budc tiép
theo nhu Hinh 2.3.

— =y

-
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3. CAI DAT PHAN MEM VA XU LY SO LIEU

Trong qua trinh st dung thiét bi khao séat tu hanh thi ¢
hai phan mém can dugc kich hoat va khai thac st dung la
AutoPlanner and HydroSurvey.

Khi cai dat phan mém AutoPlanner, click hai lan va click
Next cho téi khi xuat hién giao dién, tick ‘Install Tap Driver’
and ‘Install Ezopen Plugin, sau d6 dgi dén khi cai dat hoan
thanh la dugc. Khi cai dat HydroSurvey software, click hai
lan va chon next cho téi khi cai dat hoan thanh. Sau khi cai
dat xong thi kiém tra tan sé wifi trén may tinh, viéc hé trg 5
Hz |a can thiét vi toan bd hé théng st dung tan s 5 Hz dé
truyén phat d liéu t6i tram trén bo [1].

B sutdlene x

AutoPlanner-2.0. HydroSurvey-6.3.

8056.20191212-R Fabas Tou saw sl ac i ept o on wast 8059-20191212-R
elease-win328&:64 | elease-win328:64
~chs (2) e [Eo] e ) ~chs

Hinh 3.1: Cai 3t phan mém AutoPlanner and HydroSurvey

- Thiét 1ap cai dat phan mém AP:

DéE két nGi phan mém AP thi dau tién may tinh da két
ndi Internet, sau d6 mé va khai dong phan mém AP dé ma
bang céc thao tac chinh chon [INTER] va chon [Connect],
cai dat sé seri cta thiét bi do tu hanh.

- Xt ly s6 liéu:

Trudc khi xrly s6 liéu can 18y mau dé hiéu chinh va xt ly
cacdiliéu sai. Chung ta lay file bao goém tat ca cac dirliéu cd
thé lua chon trong dit liéu xudt ra, sau d6 chinh dé sau qua
hiéu chinh van t6c am. D€ diéu chinh van t8c am ta c6 thé
chinh truc ti€p van téc am hoac chinh van téc am va d6 sau;
hodc chinh c& d6 sau + van téc am, do sau + s hiéu chinh.

- Xuat dir liéu:

Chon di liéu can xr ly va xuét theo file, chon dang file
roi xuat theo lénh trén phan mém nhu sau:

[Data processing] — [Data Export], chon Htt files va
chon dang file, cudi cling chon [ Export].

o

Hinh 3.2: Xudt di liéu

4. THU NGHIEM KHAO SAT TREN POAN LUONG
DPUGNG THUY PHUC VU CONG VIEC THANH THAI

* Lua chon doan luéng tng dung c6ng nghé khdo sdt tu
hanh APACHE:

- Doan can séng L6 ti Km65+000 dén Km66+000:

Day la cdng trinh giao thong dudng thay ndi dia; cdng
trinh cdp I, muc dich khao sat dé thanh thai cac bai da
ngam tai Km65+000 dén Km66+000 séng L6 dé dam bao
giao théng phuc vu cho viéc luu théng cla cac phuong tién
trén tuyén an toan, thuan tién va phuc vu phat trién kinh té,
xa héi cta dia phuong.

Hinh 4.1: Khu vuc can séng L6
Day la khu vyc nudc ndng nén khi dua phuong tién khao
sat vao gap rat nhiéu kho khan, do khu vuc nudc néng, lai
nhiéu da ngdm nén khong st dung dugc may do sau hoi am
ma phai s dung may toan dac dé do, do vay viéc két hop
thém mady Apache tu hanh dua vao khao sat cing dé dam
bao d6 bao pht cling nhu thit nghiém danh gia két qua la
diéu rat thich hgp cho cdng trinh thanh thai séng 16 nay [5].

- Nao vét tuyén ludng tam két n6i tir clra séng Lach Tray
dén du én khu cong nghiép DEEP C dé Nam Binh Va. D6i véi
cong trinh tuyén luéng tam la loai luéng chay tau mét chiéu,
c6 bé rong 30 m, chiéu sau nao vét la -4,4 m Hai d6, co chiéu
dai 2,76 km. Khu vuc khao sat dé phuc vu tinh toan thiét ké
tuyén luéng nay la viing nudc néng khoang lai la viing cé
bun lay khoang 80 cm, séng nhoé phl hop cho viéc dp dung
cdng nghé sir dung mdy do sau tu hanh khéng nguai lai va so
sanh vgi may do sau hoi am la mét diéu kién rat thich hop [6].
=

Clra bién Lach Tray &

3ng.Dé Bieén @
_Hai Thanh
Dér.ncéix VIGCisO 6- ‘ a
Hinh 4.2: Khu vuc lubng tam trén séng Lach Tray
*Két qua binh do:

Két qua binh dé khi cing st dung thiét bi khao sét tu
hanh va mdy toan dac trén doan séng L6 va cung st dung
thiét bi khdo sat tu hanh v6i may do sau hoi am trén doan
luéng tam trén séng Lach Tray nhu Hinh 4.3, Hinh 4.4 [3], c6
thé thay két qua st dung may do sau tu hanh so vai két qua
may toan dac do trén khu vuc bai da la tuong déi gidng
nhau, trong khi so v6i may do sau h6i am & khu vuc bun thi
sai sO gilia hai thiét bi nay vao khoang khéng Ién hon 10 cm.
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Hinh 4.4: Binh dé so sanh két qu3 do kh3o sat luéng tam bing may APACHE - M3y do sau héi 3m [4]

5.KET LUAN

Qua két qua thu dugc cho thay, khi st dung may khao
sat tu hanh dua ra két qua kha tin cay so v6i may toan dac,
ciing nhu may do sau, mac du ¢ nhiing sai s6 nhé nhung
do dac diém tiing dia hinh nén viéc ap dung cung loai thiét
bi cling c6 thé dan dén sai s6. VGi két qua so sanh c6 thé
thay rang, véi nhiing dia hinh c6 bé mat cliing nhu da &
doan song L6 thi két qua gan nhu tuong déng, con doi vai
dia hinh bun nhu & doan luéng tam thi két qua cho thay c6
sai s6 khoang 5 - 10 cm. Khi st dung cling tan s6 do, cuing
cac thong sé cai dat thi may do sau hoi am co vé cho dé sau
sau hon so véi méy do sau tu hanh khoang 5 dén 10 cm,
nhung la d6i véi dia hinh bun Idy. Do vay, ¢ thé thay viéc
dua may do sau tu hanh vao nhiing khu nuéc néng, khdng
chiu anh hudng 16n clia sdng gid thi la rat dang tin cay.

Véi két qua nghién clru tng dung thiét bi do sau khéng
ngudi lai hoan toan cé thé duoc ting dung réng réi cho cac
du an khao sat vé dudng thay ndi chung, dac biét thich
hop véi nhitng khu vuc nudc néng, khéng chiu anh huéng
I&n cda séng, gid va dong chay. V&i nhiing thi nghiém ban
dau cho thay su hiéu qua ctia méy do sau khong ngudi lai
Ia 6 thé trién khai nhanh gon ngoai hién trudng, dac biét
thuc hién nhiing tuyén do rat nhanh do kich thudc nhé linh
hoat cla thiét bj va tau chay tuang doi 6n dinh theo tuyén
do da dugc thiét ké dinh san. So véi thiét bi do sau hdi am
truyén théng can phai st dung thiét bi tau khao sat c& Ion,
tuyén do dugc diéu khién truc ti€p trén tau nén thuc thé
cho thay rang, tuyén do cda tau khao sat ¢ 16n ¢ nhiing
dé chan va phai lién tuc diéu chinh tau dua vao dung tuyén
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do trong khi so vdi thiét bi apache thi viéc xt ly nhiing khuc
cua, chuyén hudéng tuyén do la khé chinh xéac. VGi nhing gi
dat dugc, két qua nghién ctu thir nghiém thiét bi do sau tu
hanh c6 thé dap ng nhiing tiéu chudn khao sét ky thuat
trong do sau va trong tuong lai sé la thiét bi phu hgp cho
cac nha dau tu, don vi tu van Ung dung vao trong cac du an
khao sat vé dudng thuy.

L&i cdm on: Nghién clu nay dugc tai trg bdi Truong
Dai hoc Hang hai Viét Nam trong Dé tai ma sé DT23-24.70.
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Nghién c(u t8i tu ham lién thudc ngd ra bd diéu khién
toc dd dong co dién vaéi thudt toadn tién hda vi sai

B TS.DOAN VAN DONG™; TS. LE XUAN HONG

Trudng Bai hoc Giao théng van tai TP. H6 Chi Minh
Email: “dongdv@ut.edu.vn

TOM TAT: Voi uu thé tiét kiém nang luong va mat dé
cbng suat cao so véi déng co dét trong, cac phuong
fién s& dung bd truyén déng dién nhu 6 16 dién, xe
may dién dang dan thay thé cac phuong tién si
dung déng co dét trong truyén théng. Luc nay, bd
diéu khién t6c dé déng co dién dugc yéu cau cung
cdp do6 chinh xac va hiéu suit cao, déng thoi phai
dam bao tfinh linh hoat va hiéu qud trong qua trinh
van hanh. Bai bao trinh bay cac néi dung lién quan
dén bo diéu khién mo (Fuzzy Logic Controller - FLC)
dung dé diéu khién t6c d6 déng co dua trén thuat
toan tién hoa vi sai (Differential Evolution - DE). Trén
co s& cac phan tich ly thuyét, phuong trinh todn hoc,
tac gid da xay dung luu do thuc thi thuat toan DE dé
gidi quyét bai todn 18 uu thdng s6 ham lién thudc
trong bd diéu khién Fuzzy. Két qua mé phéng diéu
khién t6c d6 déng co déng bd nam cham vinh ctiu
(Permanent Magnet Synchronous Motor - PMSM)
véi thuat todn DE cho thdy chéat lugng diéu khién
déng co cla phuong phap dé xudt da duoc cai thién
dang ké bang cach gidm thoi gian hoi tu va gidm do
vot 16 hon khi so sanh véi b diéu khién Fuzzy chua
16 uu théng s6 ham lién thudc ngé ra.

TU KHOA: B6 didu khién mo, thuat toan tién hoa vi
sai, ham lién thudc ngd ra, do vot 8.

ABSTRACT: With the advantage of energy saving
and high power density compared to internal
combustion engines, vehicles using electric
fransmissions such as electric cars and electric
motorbikes are gradually replacing vehicles using
infernal combustion engines traditional. At this
time, electric motor speed controllers are required
to provide high precision and performance while
ensuring flexibility and efficiency during operation.
The article presents content related to the fuzzy
controller (Fuzzy Logic Controller - FLC) used
to control motor speed based on the differential
evolution algorithm (Differential Evolution - DE).
Based on theoretical analysis and mathematical
equations, the author has built a flow chart to
execute the DE algorithm to solve the problem of
optimizing membership function parameters in the

Fuzzy controller. Simulation results of Permanent
Magnet Synchronous Motor speed conftrol
(PMSM) with DE algorithm show that the motor
control quality of the proposed method has been
significantly improved by reducing Convergence
time and overshoot reduction are better when
compared to a FLC that has not optimized the
output association function parameters.

KEYWORDS: Fuzzy controller, differential evolution
algorithm, output membership function, overshoot.

1.DAT VAN BE

Hién nay, khi cdng nghé ché tao vét liéu nam cham vinh
ctiu chat lugng cao ngay cang hoan thién vdi gia thanh hop
ly, nhiéu nha san xuat déng co dién da dua ra thi trudng nhiéu
dong PMSM nham dap (g nhu cau st dung clia cac thiét
bi véi da dang cac cap cong suat khac nhau. PMSM duoc st
dung réng réai han do déng co nay s& hiiu cac uu diém chinh
nhu hiéu sudt cao, mat dd cong suat Ién, chi phi bao tri bao
dudng thap va diéu khién don gidn nhd su phat trién manh
mé clia dién ti cong suat va cac bd diéu khién s6, di kem vai
dé la viéc nghién cutiu thuat toan diéu khién t8i uu khéng
nguing phét trién dé nang cao hiéu qué lam viéc dong co.

Thai gian qua, cac thuat toan tién hda (Evolutionary
Algorithm - EA) da tr@ thanh mot giai phap thay thé hiéu
quad, 1a mdt cdng cu manh dé giai cac bai toan phuc tap va da
duoc ap dung thanh cong dé gidi nhiéu bai toan t6i uu hoa
[1]. Khac véi cac phuong phap cd dién, cac thuat toan tién
héa la cac ky thuat dua trén cac phép toan khac nhau lap di
13p lai d€ phat trién mét tap hop cac gidi phap, tuc |a cac ca
nhan thay vi mét gidi phap duy nhat. it nhat mét trong sé
nhimng ca nhan nay dugc ky vong sé hoi tu dén giai phap toi
uu t6t nhat. Gan day, ngudi ta ngay cang quan tam dén cac
thuat toan ti€n hoa da dugc chiing minh véi cac giai phap
thda man trong mét khoang thai gian hgp ly cho nhiéu bai
toan t6i uu hda ma khong can bat ky diéu kién tién quyét
nao. Do do, cac thuat toan tién hoa cé thé giai bat ky bai toan
t6i uu hda khong vi phan hodc khéng lién tuc nao.

Diém qua cac thuat toan tién hoa phé bién, c6 thé ké
dén nhuthuat toan di truyén (Genetic Algorithm - GA) [2-4],
t6i uu bay dan (Particle Swarm Optimization - PSO) [5-7], t6i
uu dan kién (Ant Colony Optimization - ACO) [8-9] va tién
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héa vi sai (Differential Evolution - DE) [10]. Mdc du thuc té
la cac thuat todn nay da dugc ching minh la cac ky thuat
manh mé dé giai quyét cac van dé t8i uu hoa co gia tri thuc,
nhung ching cé thé bi mac ket & muic t8i thiéu cuc bd. Bai
bdo nay chd yéu nghién ctu viéc st dung tién hoa vi sai
bang cach phat trién cac phuong phap, ky thuat cai tién
mai dé gidi quyét mot loat cac van dé t6i uu hoa phc tap
va cac iing dung thuc t€ moét cach hiéu qua, trong do tap
trung vao giai phap t6i uu théng sé ham lién thudc ngé ra
nham nang cao chat lugng bé diéu khién déng co.

2. THUAT TOAN TOI UU TIEN HOA VI SAI

2.1. Gi6i thiéu chung vé thuat toan téi uu

Thai gian qua, cac thuat toan tién hoa (Evolutionary
Algorithm - EA) da tr¢ thanh mot giai phap thay thé hiéu
quad, 1a mdt cong cu manh dé gidi cac bai toan phuic tap va
da duoc dp dung thanh cong dé gidi nhiéu bai toan téi uu
hoa [1]. Khac véi cac phuong phap ¢6 dién, cac thuat toan
tién hoa la cac ky thuat dua trén cac phép toan khac nhau lap
di 13p lai dé phat trién mét tap hop céc gidi phép, tuc la cac
ca nhan thay vi mét gidi phap duy nhat. it nhat mét trong sé
nhimng ca nhan nay dugc ky vong sé hoi tu dén giai phap toi
uu t6t nhat. Gan day, ngudi ta ngay cang quan tam dén cac
thuat toan tién hoa da dugc chiing minh vaéi cac giai phap
thda man trong mét khoang thai gian hop ly cho nhiéu bai
todan t6i uu hda ma khéng can bat ky diéu kién tién quyét nao.
Do d6, cac thuat toan tién hoa co thé gidi bat ky bai toan téi
uu hoéa khong vi phan hoac khong lién tuc nao.

Diém qua céc thuat toan tién hoa phd bién, cé thé ké
dén nhu thuat toan di truyén (Genetic Algorithm - GA) [2-4],
t6i uu bay dan (Particle Swarm Optimization - PSO) [5-7], t&i
uu dan kién (Ant Colony Optimization - ACO) [8-9] va tién
héa vi sai (Differential Evolution - DE) [10]. Mdc du thuc té
la cac thuat todn nay da dugc chiing minh la cac ky thuat
manh mé dé giai quyét cac van dé t8i uu hoa co gia tri thuc,
nhung ching cé thé bi mac ket & muic ti thiéu cuc bo. Bai
bdo nay chli yéu nghién ctiu viéc sir dung tién héa vi phan
bang cach phat trién cac phuong phap, ky thuat cai tién
mai dé gidi quyét mot loat cac van dé t8i uu hoa phc tap
va cac ing dung thuc t€ moét cach hiéu qua.

2.2, Thuc thi thuat toan tién héa vi sai

Thuat toan DE la mot trong nhing thuat toan tién hoa don
gian nhung hiéu qua, da chiing minh tinh hiéu qué ctia n6 dé
gidi quyét nhiéu van dé téi uu hda [11]. Thuat toan nay lan dau
tién duogc gidi thiéu vao nam 1995 bdi Storn va Price [12], sau
dé da thu huat su cha y cdia nhiéu nha nghién ciu dé dé xuat
céc thuat todn tién ti€n mai dugc cai tién [13]. Trong DE, cac
budc co ban dugc yéu cau dé la: Khdi tao, dot bién va lai ghép.

* Khéi tao:

Thuat toan tién hda vi sai la mot thuat toan meta-heuristic
dua trén dan s, bao gém mot thé hé gom NP ca thé trong dé
méi ca nhan dugc biéu thi dudi dang mét vector clia cac bién
quyét dinh D chiéu nhu thé hién trong phuong trinh (1). X
thé hién cho ca thé th i trong thé hé thUg gém NP. Trong ch
thé nay c6 D phan tir dai dién cho D bién can téi uu trong bai
toan xac dinh cu thé ban dau.

X, =(x % x), i=12.. NP

ig2i,g2t I ig (1)
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*Pét bién:

Sau budc khéi tao, mét thé hé con méi dugc tao bang
thao tac dét bién. C6 5 chién lugc khac nhau dugc dé xuat
trong thuat toan DE co ban va dugc thé hién trong cac phuong
trinh tir (2) dén (6) v6i quy udc v, , = (v, ,g, 1) lavector dot
bién dugctaora tucng ung véi m0| ca theX trong thé€ hé hién
dang xét. £, lahé sé ty lé thu’dng nhan g|a tri trong khoang
[0,1] va 'iarzs’/éarw’% 13 chi s6 clia cac ca thé thanh vién dugc
chon ngau nhién khéc nhau. DE/best/1, DE/current-to-best/1
va DE/best/2 st dung cé thé t6t nhat trong thé hé hién tai dugc
ky hiéu la X, . d€ huéng dan tim kiém tién hoa tét nhat, do
d6 chiing dugc goi la dot bién tham lam [15].

DE/rand/1: V., =X, . +F (X, .- X,.) ()
DE/best/1: 7, = X,.,, +F, (., -X,,) (3)
DE/current- to best/1.

Vi,l: = Xi,g +Fivg'(X/m/,g 7Xi,g)+F:«g'(Xn«g 7X"z,é') (4)
DE/best/2:

V.-,g X/;M*F (Xr,, —X, )*F (X,,gfxm-g) (5)
DE/rand/2:

Vie=X,  +F (X, X, )+ F (X, - X, ) 6)
*Lal ghép:

Sau khi qua trinh dot bién két thuc, hoat dong lai ghép
dugc thuc hién déi véi mébi ca thé trong thé hé hién tai X,
va ca thé dot bién tuong ing ctia né la Ve Két qua cua qua
trinh lai ghép la mot ca thé mai tuong Ung dugc ky hiéu la
U, Néu goi s6 thuc cho truéc CR nam trong khoang [0,1]
I3 ti I& lai ghép clia thuat toan DE, gia tri cla phan t tha j
cUa ca thé lai ghép th( i thudc thé hé thit g dugc xac dinh
tur phan t tuong Ung cla X, vaV, theoquy tac dugc mod
ta trong phuong trinh (7).

e vie  (CR<rand)||(j = jom) )

X/,  otherwise

2.3. Luu dé thuc thi thuat toan tién héa vi sai

Ba budc dé cap & trén dugc lap lai trong méi vong t6i
uu héa dé tién héa cac ca thé qua cac thé hé, cho dén khi
dap ung tiéu chi cham dut. Tiéu chi nay thudng dugc xac
dinh bai tiéu chi vé ham muc tiéu dugc xac dinh truéc. Mot
b6 dém dugc dat lai khi bat dau tim kiém tién hoa va dugc
tang 1én mdi khi ham muc tiéu dugc goi dé danh gia ca thé
mai dugc tao. Khi bé dém nay dat dén vong lap t6i da dugc
xac dinh trudc, qua trinh t6i uu hoa sé két thic va giai phap
tim thdy tot nhat dugc danh dau la gidi phap cho van dé t6i
uu héa dang duoc giai quyét. Luu dé thuc thi thuat toan DE
dugc thé hién nhu trong Hinh 1.1.

Khai tao quén thé ban dau, G=0 |

¥

Dot bién |

Lai ghép |

¥

Chon loc

Hinh 2.1: Luu d6
thuc thi thuat toan
tién héa vi sai

[ Cap nhit ¢4 thé tét nhit |
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3.T61 UU DACTUYEN HAM LIEN THUOC DUA TREN
THUAT TOAN DE

3.1. Bai toan téi uu théng sé ham lién thudc trong
bo diéu khién Fuzzy

Linh vuc hé théng ma va diéu khién da cé nhiing tién bo
nhanh chéng trong nhiing ndm gan day. DE thiét ké FLC, can
c6 kién thiic hodc kinh nghiém ctia con ngudi dé xay dung cac
quy tic diéu khién va néu rd cac chiic ndng thanh vién. Do do,
viéc diéu chinh cac tham s cia bo diéu khién Fuzzy la can thiét
dé dam bao hiéu qua clia qua trinh diéu khién. Han ché 16n
clia FLC la qua trinh diéu chinh cac quy tic diéu khién va ham
thanh vién tré nén khé khan hon va tén rat nhiéu thoi gian khi
s6 lugng dau vao va dau ra clia hé thong tang 1én [14].

Viéc m& rong s6 lugng ham lién thudc 1a khéng hop ly
khi nguén luc han ché. Do dé, viéc lua chon cac bién thiét
ké dap (ng dugc tat ca cac yéu cau thiét ké la diéu rat dugc
quan tam. Thuat ng{r “t6i uu héa” dé cap dén viéc nghién
cltu cac van dé trong dé can phai t6i thiéu héa hoic téi da
héa mét ham muc tiéu. Trong nghién cdu [15] da trinh bay
mot s6 nguyén tic co ban cla thuat toan metaheuristic va
thao luan vé viéc trién khai cac thuat toan nay trong cac van
dé t6i uu hoa khac nhau.

3.2.T6i uu dac tuyén ham lién thudc ngé ra dua trén
thuat toan DE

Muc tiéu clia bai bao la t6i uu ham lién thudc ngd ra
cla bo diéu khién Fuzzy dya trén thuat toan tién hda vi sai.
Trong bai toan nay, ham tam gidc dugc st dung lam ham
lién thudc ngd ra cta bd diéu khién Fuzzy nhu thé hién
trong Hinh 3.1.

1 NL NM NS ZE PS PM PL

0
» Aiq*
Hinh 3.1: Ham lién thudc ngé ra cta bé diéu khién Fuzzy

Nhan thady rang viéc t6i uu hinh dang ham lién thudc co
bén chat 1a thay d6i tham s6 clia cdc ham lién thudc tuong
ting. Cac ham lién thudc ludn ton tai trong méi tuong quan
VGi cac ham lién thudc khac dé dam bao tinh lién tuc trong
s6 liéu ng6 ra clia bo diéu khién. DE dam béo cac yéu té néu
trén, ham lién thudc ngd ra clia bo diéu khién Fuzzy dugc
thiét ké lai nhu thé hién trong Hinh 3.2.

1 NL NM NS PS PM PL

)

XXy X5 Xy X5 Xg Xp Xp Xy Xpp

Hinh 3.2: C4u trdc ham lién thuéc ngé ra trong thudt todn t6i uu DE

Nhu vay, nhiém vu cla thuat toan t6i uu DE la tim kiém
b6 s6 [x,,...,x,,] sao cho chat lugng diéu khién tdc d6 PMSM
la t6t nhat. Viéc dinh nghia thé nao la chat lugng diéu khién
téc do tét nhat phu thudc vao mong muén chi quan cla
ngudi thiét ké va yéu cau clia hé théng. C6 mot sé tiéu chi

chinh dugc st dung nhu cuc tiéu sai s6 bam theo t6c do
thiét 1ap cta téc d6 dong ca, cuc tiéu vot 16 téc dd dong co,
cuc tiéu nhap nhé dong dién stator.

Trong bai béo, tiéu chi cuc tiéu sai s8 gilia tdc do thiét
lap va téc dé dong cd PMSM dugc st dung. Chi s6 sai s6
tuyét doi theo thoi gian (Time-weighted Absolute Error
- ITAE) dugc st dung trong danh gia hiéu qua diéu khién
t6c dé dong co PMSM. Phuong trinh todn cda chi tiéu chat
lugng ITAE dugc thé nhu trong (8). TU phuong trinh toan
cho thay, khi gia tri @dng co dong co PMSM cang gan téc do
thiét lap thi gia tri ITAE cang nho, nghia la chét lugng diéu
khién t6c dé déng co PMSM cang tét.

ITAE = [ "t]e(t)|dt ®)

Nhiém vu clia thuat toan DE la tim ra bd s6 [x,,...,x,,]
sao cho bo Fuzzy dugc st dung trong mé hinh diéu khién
t6c d6 PMSM cho ra chi s6 ITAE thap nhat (d6ng nghia véi
hiéu qua diéu khién t6c do tét nhat).

4, MO HINH HOA MO PHONG DIEU KHIEN TOC PO
DONG CO PMSM

4.1. M6 hinh mé phéng

Nham muc dich t6i uu théng sé ham lién thudc ngd ra
clia bo diéu khién Fuzzy trong diéu khién t8c d6 PMSM, mo
hinh mé phéng diéu khién téc d6 PMSM dugc thuc thi nhu
trong Hinh 4.1. M6 hinh gém 3 khai chinh la khéi déng co,
khai diéu khién va khai nghich luu.

ofe—< el ] 050831} Tm j
—a )
— B
inverter block PMSM block
Universal Brdge Pemanent Magnet

Discrete,
Ts=1e-06 s (Imea_signa] bl sensor Controller block

[0 oo e

spesd_rof

[

Vde_bus.

conirolerunll

Hinh 4.1: M6 hinh mé phéng diéu khién téc d6 doéng co PMSM
véi thuat toan DE

4.2. Két qua téi uu ham lién thudc dua trén thuat
toan DE

Thuat toan DE dugc 4p dung trong nhan dang thong
s6 bo diéu khién Fuzzy dugc thuc hién theo luu d6 tai Hinh
3.2. K&t qua thu dugc khi thuc hién chuong trinh t6i uu
trong 4 1an khac nhau dugc thé hién trén Hinh 4.2.

Dua trén két qué thu dugc co thé thay cac lan téi uu
déu cho ra két qua ham muc tiéu ldc héi tu la gan bang
nhau. Diéu nay cho thady phuong phép t6i uu co tinh hoi ty,
kha nang vugt qua cuc tri cuc bo.
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Iteration

Hinh 4.2: K&t qua t6i uu théng s6'bé diéu khién Fuzzy theo DE
Ham lién thudéc ngd ra dugc thé hién nhu trong Hinh
4.3.Nhan thay su phan b6 clia cdc ham lién thudc khong cé
dang déi xiing déu nhau nhu ban dau ma dugc tap trung
vao hai dau cia ham lién thudc.

;| —NL NM NS z PS PM PL

06 0.4 02 0 02 04 0.6
Aigq*

Hinh 4.3: Ham lién thudc ngé ra cta b diéu khién Fuzzy t6i uu

5.KET LUAN

Bai bao da phan tich va téng hgp cling nhu thuc thi
phuang phap t6i uu thong sé bo diéu khién téc do dong
co dua trén thuat todn téi uu tién héa vi sai. K&t qua téi uu
ham lién thudc dua trén thuat toan DE cho thay rang chat
lugng diéu khién déng co clia phuong phap dé xuat da
dugc nang cao bang cach giam thai gian héi tu va giam do
vot 16 hon khi so sanh véi bé diéu khién Fuzzy chua t6i uu
thong s6 ham lién thudc ngo ra.
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banh gia hiéu nang giao thic da truy nhap
phan chia theo thdi gian tu to chic (SOTDMA)

trong hé théng VDES

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

TOM TAT: Trong nhiing nam gan day, VDES (Hé
théng trao ddi di liéu trén dai tan VHF) da thu hat
duoc dé xudt ing dung réng rai trong linh vuc hang
hai quéc té va Internet cla tau thuyén. N6 duoc
xac dinh 1 nén tang trao d8i da liéu cdt 18i cho
chién luoc e-Navigation trong tuong lai. Trong dé,
hé théng nhan dang tu déng (AIS) vdn duoc xac
dinh 13 mét thanh phan clda hé théng VDES. Do dé,
giao thuc da truy nhap phan chia theo thoi gian tu
6 chie (SOTDMA) tiép tuc dugce st dung trong hé
théng VDES. Bai bdo nay thuc hién khao sat, danh
gid hiéu nang cuia giao thitc SOTDMA khi ap dung
trong hé théng VDES. K&t qua danh gid cho thay
hiéu nang cua giao thic SOTDMA trong hé théng
VDES c6 nhiéu han ché, khéng dap Ung duoc nhu
cau luu lugng tang cao trong hé théng. Vi vay, can
thiét phai nghién clu fim kiém gidi phap thay thé.
TU KHOA: VDES, TDMA, AIS, e-Navigation,
SOTDMA.

ABSTRACT: In recent years, VDES (VHF Data
Exchange System) has applied in widespread
applications in the international maritime and
Internet of ships sectors. It is identified as the core
data exchange platform for the future e-Navigation
strategy. In VDES, the Automatic Identification
System (AIS) is still identified as a component of
the VDES system. Therefore, the Self-Organizing
Time Division Multiple Access (SOTDMA) protocol
is still used in the VDES system. This paper surveys
and evaluates the performance of the SOTDMA
protocol when applied in the VDES system.
Evaluation results show that the performance of the
SOTDMA protocol in the VDES system has many
limitations and cannot meet the increased traffic
demand in the system. Therefore, it is necessary to
research and find alternative solutions.

KEYWORDS: VDES, TDMA, AIS, e-Navigation,
SOTDMA.

1.DAT VAN BE

Hé théng trao ddi dir liéu trén tan sé VHF (VHF Data
Exchange System - VDES) la hé théng lién lac di liéu hang
hai VHF, bao gém cac chuic nang ctia Hé théng nhan dang
tu déng (Automatic Identification System - AIS) thac ddy
e-Navigation va ho trg hién dai héa Hé théng an toan va ctiu
nan hang hai toan cau (Global Maritime Distress and Safety
System - GMDSS) cling nhu lién lac hang hai chung [1]. VDES
la mot hé théng thong tin hang hai thong minh hoan toan
m&i dua trén Internet van vat (IoT - Internet Of Thing) va day
sé la thé hé tiép theo clia AIS va Internet cla tau thuyén.

Ngay nay, ngudi dung AIS va nhu cau da dang hoa
théng tin tang lén dang ké. Do dé, viéc trao déi dir liéu bao
gém thai tiét, thay van khu vuc, hé trg diéu huéng, canh
bédo rai ro, quan ly luéng va théng tin tuyén luéng déu
can c6 mot hé théng dang tin cady hon va manh mé hon
dé truyén thong tin ti tau nay sang tau khac, tau vao b
va trong tuong lai, tir tau dén vé tinh. Nhung cac kénh AlS
hién tai khéng thé dap Ung yéu cdu mé rdng st dung nhu
vay, diéu nay ré rang dan dén viéc tang tai lién két d liéu
VHF (VDL), tham chi & mét s6 khu vuc, né da vuot qua 50%.
Theo khuyén nghi ctia Hiép héi Quoc té vé H6 trg hang hai
va Co quan Hai dang (IALA), néu tai VDL (VHF Data Link)
VUGt qué 50%, diéu do6 c6 thé khong 6 lgi cho viéc truyén
tai thong tin cda tram AIS [2]. Vi vay, viéc tao ra mot gidi
phap mai dé gidm thiéu tinh trang qua tai khi tai VDL la
diéu cap thiét.

Do d6, hé théng VDES dugc dé xuat vai cac dac diém
c6 t6c do truyén théng cao hon va giao thic truy cap
hiéu qua vdi ty 1& xung dot thap hon AlS hién cé. Cho dén
nay, VDES da dugc phan bé 10 kénh trong bang tan VHF:
2 kénh 25 kHz cho ASM (Application Specific Message), 4
kénh bang théng 100 kHz dé truyén dit liéu téc dé cao, hai
kénh AIS tam xa va hai kénh AlS hién tai [3]. Mdc d6 uu tién
dugc sdp xé€p ti cao xubng thap theo tha tu la AIS1/AIS2,
ASM1/ASM2 va VDE1/VDE2. Déi vai giao thic Diéu khién
da truy nhap (Multiple Access Control - MAC) trong VDES,
chi cé ché d6 truy cap SOTDMA cho AIS1 va AlS2 dugc néu
ra trong cac khuyén nghi hién tai. Giao thiic da truy nhap
phan chia theo thai gian tu t8 chuc (Self-Organizing Time
Division Multiple Access - SOTDMA) la sa d6 truy cap TDMA
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phtic tap nhat va la cong nghé chi chét cho Hé théng AlS.
VGi cac kénh nhu ASM1 va ASM2 hién nay chua cé cac
khuyén nghi dé xuat vé gidi phap giao thuc truy nhap. Vi
vay, trong bai bdo nay tién hanh khao sat danh gia hiéu
nang cda giao thiic SOTDMA trong hé théng VDES. Mo
hinh mang VDES dugc thiét 1ap dé mé phong hiéu suat cta
SOTDMA. Nhiing két qua chi ra giao thiic SOTDMA ¢é ti lé
xung dot cao va tang nhanh khi s luong cac dai tau phat
ban tin tang 1én. Diéu dé hudng dén viéc can phai dé xuat
cac giai phap cai thién hiéu nang, giam ti 1é xung dét trong
hé théng VDES.

Cau trac clia bai bao bao gém: Sau phan gigi thiéu,
Phan 2 trinh bay téng quan vé ciu trdc clia hé théng VDES.
Cac dac diém cla giao thiic SOTDMA dugc néu ra & trong
Phan 3. Phan 4 trinh bay mé hinh mé phdng giao thic
SOTDMA trong VDES cling vdi cac danh gia. Cudi cling, cac
két luan va huéng phat trién dugc néu ra & trong Phan 5.

2. CAU TRUC HE THONG VDES

Cac thanh phan ctia VDES dugc hién thi trong Hinh 2.1
va n6 chl yéu bao gém cac tram bg, tram vé tinh, dai tau
va cac thiét bi ho trg dan dudng khac trong mang [4]. B6
dinh tuyén trao déi géi dit liéu thédng qua dai tau, vé tinh va
tram bg. Cac tram vé tinh c6 ca dudng Ién va dudng xuéng,
déng thai chia sé mat s6 kénh vai cac tram b, dé dat duoc
kha nang truyén tai thoi gian thic va xac nhan théng tin. Co
ché tich hgp nhu vay sé déng mot vai trd quan trong trong
thong tin lién lac hang hai.

VDE-SAT space segment: smaller
satellite(s) or hosted payloads on
satellite(s)

VDE-SAT

VDE-SAT
Groundstation|

Maritime

n " ’.:
= 3 | information
= provider

!/ Coastal VDE station

_ Terrestrial VDE segment:
shore-to-ship-and ship-to-ship

Hinh 2.1: Cau trdc hé théng VDES

VDES c6 4 loai kénh, chia thanh 18 kénh, bao gém AIS,
AlS tdm xa, ASM va VDE [4]. Cac kénh AIS c6 muc dé uu
tién cao nhat trong s tat ca cac loai kénh trong VDES vi
cac kénh AIS dugc st dung dé truyén cac théng diép lién
quan dén an toan dan dudng. Cac kénh AIS tam xa dugc st
dung lam dudng 1én dé truyén ban tin AIS t&i vé tinh. N6
cung cap dich vu trao déi di liéu bén ngoai viing phli séng
cla cac tram b& hodc khong c6 cac tram bd. Nham gidm tai
céc ban tin AlS, cac kénh ASM dugc st dung dé truyén cac
ban tin phi dan dudng do co quan quan ly hang hai quy
dinh. Tuy nhién, cdc kénh ASM khong dugc st dung hiéu
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qua do ching ndm canh cac kénh AlS, do d6 can cé mat na
phé chat ché hon [5]. La chiic nang cét 16i ctia VDES, VDE
cung cap cac kénh dé dai tau truyén ban tin ca nhan nhu
dinh nghia kinh doanh, giao dién truyén tai va mé hinh dir
liéu [6]. Trong VDES, tat ca cac kénh déu cung cap dich vu
chung cho dai tau va viéc phan bé kénh dugc mé ta nhu
Hinh 2.2 [4]. Trong VDES, thdi gian dugc phan chia thanh
nhiéu khung, theo Khuyén nghi M.2092-0 ctia ITU. Theo d6,
do6 dai cia mot khung la 60s va dugc chia thanh 4 phan
cap, gbm cac khung con, siéu khe, khe thap luc phan va
khe thai gian, tuong Uing [4], nhu trong Hinh 2.2. M6t khung
thaoi gian dugc phan chia thanh 2.250 khe thdai gian, véi s6
nhan dang (ID) tir 0 dén 2.249. Theo tiéu chudn, téc d6 di
liéu cia kénh AIS la 9,6 kbps. Do d6, d6 dai khe thai gian la
26,67 ms va moi khe thdi gian c6 thé chia 256 bit.

v 4
If"w

bl N O I e |ou|sm‘ms|mslmzs‘1m A mllmlmzs}mﬂmﬁ‘m
sat [ " VDE-SAT VDE-T

-0 B EEEEN | BEEE

Channel per Radic ppendix 18.

Hinh 2.2: Phan bé kénh trong VDES

3.GIAO THUC SOTDMA

3.1.Téng quan giao thitc SOTDMA

Giao thuc SOTDMA dugc st dung rong rai trong AlS cé
ty 1& xung dot dudng truyén cao, dac biét la khi tai luu luong
I6n. NEu mét khe thai gian nao dé bi chiém dung trong thai
gian dai va xay ra xung dét, géi dir liéu dugc truyén trong
khe thoi gian nay sé luén bi mat, de doa an toan hang hai.
DPé loai bd xung dét nay, phuang phap hién tai dugc strdung
trong SOTDMA la co ché “Dém ngugc” (Time Out-TMO). Cu
thé, trong SOTDMA, TMO tao ra mét s6 nguyén ngau nhién
tur 3 dén 7 cho khe thai gian da dugc gilr trudc hién tai va
gidm dan gid tri qua cac khung. Khi s6 d6 giam vé 0, dai tau
dung truyén trong khe thai gian hién tai va chiém mét khe
thdi gian maéi dé truyén. Mac du theo cach nay, c6 thé tranh
dugc xung dét lau dai trong mot khe thai gian cu thé nhung
cd ch€ TMO yéu cau thudng xuyén phai thuc hién chiém khe
thai gian mai. Khi luu lugng truyén théng I6n, cac yéu cau
chiém khe thai gian thudng xuyén tur céc dai tau khac nhau
cling c6 thé xung doét v6i nhau, lam gidm hiéu qua cda kénh.

Nguyén nhan c6t 16i clia xung dot truyén dan xay ra
trong SOTDMA la thiéu co ché phan héi. Nghta la, khi xay ra
xung dét, SOTDMA khéng cé cach nao dé gui phan héi téi
cac dai tau lién quan vé xung dét dé. Do do, cac dai tau bi
xung dot sé ti€p tuc gui dit liéu trong cac khe bi xung dot
cho dén khi hét thai gian, dan dén viéc st dung kénh kém.

Thuat toan chiém khe thai gian cia giao thiic SOTDMA:
Viéc lua chon va chiém khe thai gian c6 lién quan dén nhiéu
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tham s6é khi thuc hién giao thiic SOTDMA. Khi mot dai tau
gia nhap mang, n6 giam sat kénh TDMA trong 60s dé€ thu
nhan théng tin nhu phan bé khe thai gian hién tai, ID va
khe thai gian clia dai tau khac. Sau 1 phut, mét bang khe
thai gian ddng clia tat ca dai tau thong tin dugc thiét lap,
dai tau vao mang va lén lich dé truyén tin theo lich riéng do
giao thuc SOTDMA tinh toan.

3.2. Tién trinh thuc hién giao thitc SOTDMA

Sau pha khai tao, thuc té c6 3 pha st dung 3 giao thuic
TDMA khac nhau trong tién trinh cia hé théng AlS, bao
gém: Vao mang, Khung dau tién va Hoat déng lién tuc.

-Vao mang: Trong pha, dé cac dai tau khac c6 thé thay,
dai tau st dung giao thic TDMA (RATDMA) truy cap ngau
nhién dé chon khe dau tién dé truyén nhu mo ta trong

Hinh 3.1.

Chon NSS_A va
NSS_B cho kénh A va
kénh B

v

Chon mot NTS ‘

Thanh céng?

Dung

Chuan bi ban tinva

Sai ‘

Khung dau tién

Hinh 3.1: Pha vao mang: Giao thic RATDMA

- Khung dau tién: Trong pha khung dau tién, dai tau
phai lién tuc lay cac khe thai gian va truyén ban tin bang
giao thic TDMA tang dan (ITDMA) nhu minh hoa Hinh 3.2.

Chuyén dé
dich vé 0
Chon NS va NTS tiép
theo
<
<
A 4 ;
Thém d§ dich vao NTS va Truy&n ban tin
chér dé truyén

Doi NTS

D6 dich bang 0

Hoat ddng lién tuc

Hinh 3.2: Pha khung d3u tién: Giao thirc ITDMA

Hoat déng lién tuc: Nhu minh hoa trong Hinh 3.3, dai
tau sir dung giao thirc SOTDMA dé duy tri trang thai & pha

hoat déng lién tuc va chuyén sang ché do dugc chi dinh
cho dén r&i mang.

Hoat dong lién tuc

| Boi NTS |

v

| Khe TMO-1 |

Sai
Dbat khe TMO=0

Tinh NTS mai

| ‘ Tinh d6 dich cho |
NTSImc')'i

Chen 1 khe TMO
méi va dich vao ban
tin

v
—I Truyén |

Hinh 3.3: Pha hoat dong lién tuc: Giao thic SOTDMA

4. MO PHONG VA PANH GIA GIAO THUC SOTDMA
TRONG HE THONG VDES

Trong phan nay, thuc hién mé phong nham phan tich
mo hinh ly thuyét ti [é xung dét chiém khe thoi gian cta
giao thiic SOTDMA khi ap dung cho hé théng VDES théng
qua phan mém mo phéng OPNET. Thi nhat, mé phong qua
trinh cac dai tau truy cap vao cac kénh VHF trong hé théng
AlS, tiép theo thém cac kénh ASM vao hé théng dé danh gia
hiéu ndng clia giao thiic SOTDMA trong VDES. Cac tham s6
mo phong dugc thé hién & Bang 4.1.

Bang 4.1. Cic tham s6'mé phéng

Tham sé Gia tri

Toc d6 bédo cao (Rr) 10,20 (gobi/phut)

Kich thudc goi 256 bit

S6 lugng dai tau 100-200 (budc nhay 10)
Thai gian m6 phong 60 phut

Vlung pht séng (10x10)km

Chu ky phat ban tin AIS clia cac dai tau sé phu thudc
vao trang thai ciia tau va méi loai dai tau dugc chia ti 1é nhu

G Bdng 4.2.
Béng 4.2. Trang thai tau va ti 16 moi loai/tong s6 tau
Trang thai tau Chuky | c& kheskhung | Tile
bdo cao

M1:Tau neo hoac .

di chuyén dui 3 kts 3 pht 173 07029
M2: Tau c6 van téc

0 14 ks 10s 6 0,1328
M3: Tau c6 van téc ti 0 -

14 kts va chuyén hudng 1/3s 18 00775
M4: Tau c6 van toc ti 14

-23 kts 6s 10 0,0302
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Trang thai tau ChKY N 'S5 khalkhung) ITils
béo cao

M5: Tau c6 van toc tu 14-

23 kts va chuyén huéng 2 30 0.0258

M6: Tau c6 van toc tu

trén 23 kts 2 30 0,0101

M7: Tau c6 van toc tu

trén 23 kts va chuyén 2s 30 0,0114

huéng

Két quad moé phong dugc thé hién & Hinh 4.1, Hinh 4.2
va Hinh 4.3. G Hinh 4.1, ti 1& xung ddt ban tin cla giao thiic
SOTDMA, hiéu suat st dung kénh dugc minh hoa & Hinh
4.2. Hinh 4.3 minh hoa théng lugng cta kénh véi SOTDMA
VGi t6c d6 bao cdo 20 va 10. Trong Hinh 4.1, ti [& xung dot
cta SOTDMA tang Ién khi s6 dai tau tang, cu thé ti 1é xung
doét tang tur 2,5% lén 6,23% khi dai tau tang tu 100 1én 200.
C6 thé thdy ti lé xung dot nay sé tang rat nhanh han khi sé
lugng dai tau cang nhiéu lén. Hiéu suat st dung kénh cla
SOTDMA ciing tang Ién khi s6 dai tau tang lén nhu minh
hoa & Hinh 4.2. Trong Hinh 4.3, khi t6c d6 bao céo la 10,
thong lugng kénh tang 1én khi s6 dai tau tang Ién. Nhung
khi t6c d6 béo céo la 20, théng lugng kénh tang 1én khi s6
dai tau tang 1én. Tuy nhién, khi sé dai tau dat 125 thi thong
lugng dat cuc dai va sau d6 gidam dan khi sé dai tau tang
[én. Nguyén nhan, khi luu lugng tang cao va vugt qué dung
lugng ctia kénh, SOTDMA sé c6 ti lé xung dét cao hon, dan
dén lam gidam thoéng lugng cltia kénh.

So luong dai tau

Hinh 4.1: T/ I xung dét ban tin trong SOTDMA

dung kenh (%)

So luong dai tau

Hinh 4.2: Hiéu sudt str dung kénh véi SOTDMA
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Hinh 4.3: Théng luong kénh véi SOTDMA

5.KET LUAN

Bai bao da thuc hién danh gia hiéu nang cda giao thuc
da truy nhap SOTDMA khi ap dung vao hé théng VDES.
Cac két qua moé phong cho thay, khi 4p dung SOTDMA
cho VDES, hiéu nang ctia SOTDMA gidm di rat nhiéu, nhu
ti 1é xung dét tang lén, thong lugng kénh giam. Dac biét,
khi s6 lugng dai tau tang Ién nhanh thi ti 1& xung dét ctia
SOTDMA ciing tang Ién rat nhanh. Diéu nay dan dén giai
phap SOTDMA dudng nhu khong phu hgp déi véi hé thong
VDES. Vi vdy, can thiét phai nghién ctu tim kiém cac giai
phép ghép kénh thay thé cho SOTDMA dé c6 thé ap dung
cho VDES nham phat huy nhiing uu diém cda VDES trong
[inh vuc théng tin hang hai, hudng dén e-Navigation.

L&i cdm on: Nghién clu nay dugc tai trg bdi Truong
Dai hoc Hang hai Viét Nam trong Dé tai ma sé DT23.24-61.
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Nghién cu dé xuat I6 trinh phat trién
chudi cung cap hydrogen cho cang bién Hai Phong
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TOM TAT: Trude béi canh trai d&t néng lén, bién
ddi khi hau va su can kiét nhién liéu hoa thach 13
nguyén nhan chinh khién cac quéc gia trén thé gisi
xay dung va trién khai chién lugc chuyén dich nang
lugng. Hydrogen la nhién liéu dét sach (chi tao ra
hoi nudc), sé déng vai tro quan trong trong qua
trinh chuyén ddi ning lugng hoéa thach sang su
dung nang lugng khong phat thai. Qua trinh gidm
phat thai khi thai t& hoat déng hang hai la thach
thic 1on hién nay. Vi vay, nghién clu nay gidi thiéu
tinh hinh Ung dung hydrogen trong nganh Hang hai
hién nay va dé xuét 16 trinh trién khai chudi cung
cdp hydrogen & cang bién Hai Phong phu hop voi
Chién luoc phat trién nang luong hydrogen cia Viét
Nam dén nam 2030, tdm nhin dén ndm 2050.

TU KHOA: Chién lugc hydrogen, 16 trinh cung cap,
cang bién.

ABSTRACT: In the context of global warming,
climate change and fossil fuel depletion are the main
reasons why countries around the world develop and
implement energy tfransition strategies. Hydrogen
is a clean-burning fuel (only produces steam),
which will play an important role in the transition
from fossil energy to emission-free energy use.
The process of reducing emissions from maritime
activities is a major challenge today. Therefore, this
study intfroduces the current situation of hydrogen
application in the maritime industry and proposes
a roadmap for implementing the hydrogen supply
chain in Hai Phong seaport in accordance with

Vietnam's hydrogen energy development strategy
until 2030, vision to 2050.

KEYWORDS: Hydrogen strategy, supply roadmap,
seaport.

1. GIGI THIEU VE CHUYEN POI NANG LUGNG SACH

Hydrogen la nhién liéu d6t sach (chi tao ra hoi nudc),
cho nén hydrogen sé déng vai tro quan trong trong qua
trinh chuyén ddi nang lugng hoa thach sang strdung nang
lugng khéng phat thai. Tinh dén dau nam 2024, da c6 hon
40 quéc gia ban hanh Chién lugc quéc gia vé hydrogen
cung cac chinh sédch hé trg vé tai chinh 16n nham hinh
thanh va phat trién nganh céng nghiép hydrogen. Céc

qudc gia dién hinh va di dau nhu EU, Buc, Pan Mach, Ha
Lan, Uc, Canada, Hoa Ky, Han Quéc va Nhat Ban. EU tap
trung phat trién hydrogen xanh va dat muc tiéu dat 13 -
14% la hydrogen trong co cau nang lugng vao nam 2050.
Nhat Ban va Han Quéc phat trién hydrogen sach, bao gom
ca hydrogen xanh va hydrogen lam, véi muc tiéu dat lan
luot la 10% va 33% co cdu nang lugng quéc gia vao nam
2050. M&i day, Hoa Ky da cong bé chién lugc phat trién
hydrogen véi muc tiéu dat 10 triéu tan hydrogen sach/
nam vao nam 2030 dé loai bd carbon trong linh vuc san
xuat amoniac, loc héa dau va tang 1én 50 triéu tan/nam dé
ma& rong pham vi s& dung hydrogen vao nam 2050.

Viét Nam |a mot thanh vién cé trach nhiém cla cac t6
chuc trén thé gidi, do dé tai Ho6i nghi COP26 vé 16 trinh
gidm phat thai chéng bién déi khi hau dén nam 2050 tai
Glasgow (Vuong quéc Anh) dién ra trong 14 ngay, ti ngay
31/10/2021, Thi tudng Chinh phd Pham Minh Chinh da
cam két cling vd&i cac qudc gia khac trén thé gidi, sé hudng
t6i nén kinh té& khong phat thai carbon vao nam 2050. Bé
thuc hién dugc cam két nay, Tha tuéng nhan manh, trong
b6i cAnh mdi hién nay, thé gidi dang bién déi kho ludng,
do d6 phai né luc, quyét tdam hon niia, tap trung vao hoan
thién thé ché dé phat trién xanh, tang trudng xanh; tap
trung xay dung co ché, chinh sach, phuong phap dé thu
hat nguén luc tai chinh cho ting trudng xanh, kinh té
tuan hoan; ddy nhanh chuyén giao cong nghé dé phat
trién nganh cong nghiép nang lugng téi tao, cu thé Ia cac
trang thiét bi dé san xuét thiét bi nang luong gi6é, mat trai,
dién sinh khoi, vat liéu xay dung xanh, gidm gia thanh
san pham...; xay dung cac quy hoach, quy dinh quan ly
phu hop, hiéu qua, bdo dam dung tinh than phat trién
bén viing, phat trién xanh; phai dao tao, boi duéng kién
thic vé phat trién xanh, tang trudng xanh. Da c6 nhiéu
chuong trinh, k& hoach da va dang dugc trién khai nhu:
K& hoach hanh dong quéc gia vé ting truéng xanh giai
doan 2021 - 2030; K& hoach hanh déng gidam phat thai
khi methane dén nam 2030; Chuong trinh hanh déng vé
chuyén d8i nang lugng xanh, gidm phat thai khi carbon
va khi methane nganh GTVT; Chuong trinh phat trién [am
nghiép bén viing giai doan 2021 - 2030; thuc hién Quy
hoach dién VIII; Quy hoach téng thé vé nang lugng qudc
gia thai ky 2021 - 2030, tam nhin dén nam 2050.

Nganh Hang hai déng vai tro dac biét quan trong
trong nén kinh té toan cau, van chuyén khodng 90% hang
héa thuong mai toan cau. Tuy nhién, khi thai tur tau chia
cac chat khi doc hai va khi nha kinh (GHG) nhu CO,, NO,,
SO, va PM, gdy 6 nhiém mai truong, cac rdi ro vé stic khoe
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cdng déng va bién d&i khi hau. Nhiing chat gay 6 nhiém
do tau tao ra, phat sinh ti qua trinh dét nhién liéu héa
thach tac dong dang ké dén ba tru cot cla su bén viing
gém bao vé méi trudng, kha nang tén tai vé mat kinh té
va céng bang xa héi [1-3]. T6 chic Hang hai Qudc té da
thuc hién nhiéu né luc dé gidm phat thai trong hoat déng
hang hai, dién hinh nhu Chién lugc ban dau vé gidm phat
thai khi thai tir tau bién nam 2018, cac stta déi bé sung Phu
luc VI, Cong udc MARPOL 73/78... Dac biét, tai MEPC.80
(7/2023), IMO da ban hanh Chién lugc gidam phat thai khi
nha kinh tur tau bién ctia IMO 2023 [3]. V&i tam nhin la cam
két gidm phat thai khi nha kinh ti van tai bién quéc té
la van dé cap béach, nham loai bo ching cang sém cang
tét, déng thai thuc ddy qua trinh chuyén déi cong bang
va binh ddng. Véi tham vong dat muc phat thai khi nha
kinh bang 0 trudc ndm 2050, gidi phap then chét dé dat
dugc muc tiéu nay la chuyén déi st dung nhién liéu sach
khéng phat thai. Trong nghién ctiu “Lua chon t6i uu nhién
liéu hang hai bén viing dap Ung muc tiéu chién lugc giam
phat thai khi nha kinh cia IMO 2023" cac tac gia da lva
chon nhién liéu hang hai bén viing t6i uu cho nganh Hang
hai Viét Nam |a hydrogen. Hon nifa, Chién lugc phat trién
nang lugng hydrogen ctia Viét Nam dén nam 2030, tam
nhin dén nam 2050 (tai Quyét dinh s6 165/QD-TTg ngay
07/02/2024) xac dinh hydrogen la nang lugng chién lugc
cUa Viét Nam trong tuong lai. Vi vay, nghién cru dé xuat 16
trinh phat trién chudi cung cap nhién liéu sach - hydrogen
& cang bién la yéu cau cap thiét hién nay.

2. CAC CONG NGHE SU DUNG HYDROGEN TRONG
NGANH HANG HAI

Pin nhién liéu (tiéng Anh la fuel cell - FC) la mot té
bao dién héa cé chiic nang chuyén ddi nang luogng héa
hoc clia nhién liéu hydrogen va chat oxy hoa (thuong la
oxy) thanh dién nang thong qua mot cap phan Ung oxy
héa khtt. Do dé, cac phuong tién chay bang hydrogen FC
c6 hé théng truyén déng dién, tuong tu nhu cac xe dién
pin, nhung nguén nang lugng ctia ching dugc cung cap
bai hydrogen luu trit trén xe. Chung cé pham vi va ddc
diém nap nhién liéu tuong tu nhu cac phuong tién théng
thuong. Nang lugng dugc gidi phong ti hydrogen bang
cach sttdung mot hé théng FC ma khéng phat thai khinha
kinh. Biéu nay la do sdn phdm phu duy nhat ctia phan tng
FC 1a nudc, thudng dugc thai ra méi trudng. DE duy tri méot
phan Ung hiéu qua, cac thong sé van hanh cta FC, nhu
nhiét do, mat do dong dién, dé am, ty I& chat phan ting va
ap suat phai dugc kiém soét.

Cac cong nghé FC bao gém cac loai kiém, mang trao
déi proton (PEM), chat rén oxit, axit photphoric, molten
carbonate (MC) va FC methanol truc ti€p. Nhién liéu, hiéu
suat, chi phi va tudi tho cla chung dugc tém tat trong
Bang 2.1.Trong s6 d6, PEM FC 1a loai phu hgp nhét cho céc
phuaong tién van tai do kha nang phan Ung cao, kha nang
khai dong, nang lugng cuc cao va trong lugng thap. Tuy
nhién, chung ciing c6 nhugc diém la nhiét d6 van hanh
thap va yéu cau quan ly nudc phtic tap, lam tang chi phi
bdo duéng va gidm tudi tho.

Hydrogen cling c6 thé dugc dét chay bgi dong co dét
trong (ICEs). Tuong tu nhu cac dong co ICEs tiéu chuadn s
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dung khi tu nhién (con dugc goi la ddng co khi hoac dong co
nhién liéu khi don), cdc dong co dét trong st dung hydrogen
(H2ICEs) hoat dong dua trén nguyén ly chu ky Otto.

Béng 2.1. Céng nghé pin nhién liéu [4-10]

2y Aia . Hiéu . |
. Chat dién Nhiét w. | Gia(£/ | Vong
Loai FC Fuel phan | dé(0) s(‘;/st kw) | ddi(gio)
Alkaline H, Potassium 150- ~50 | 110-400 | 5.000-
hydroxide 200 8.000
PEM H, Polymer 60-140 | 60 285 <5000

Solid oxide | Syngas Barium cerate | 200- 50-70 | 1.700- | 90.000

(CO/M,), 700 2.280

methane,

NH
Phosphoric | H, Phosphoric 150- 30-40 | 2.275- | 30.000-
acid acid 200 2.850 60.000
MC Khi tu Lithium/ 600- >60 2.275- 20.000-

nhién, potassium/ 700 3.420 30.000

than da, sodium

biogas carbonate

H2ICEs cling c6 cac thach thuc van hanh chung ma
cac dong co khi tiéu chudn phai déi mat lién quan dén ty
[& khi thai, nhiét do, ket ddng co cling nhu cac van dé khac
nhu: (i) T6c d6 chay cao va nang lugng kich hoat thap, dan
dén phai tang sé lugng xy-lanh va kha nang chay trudc clia
nhién liéu cé thé gay ra vu né bén trong déng cg; (i) Nhiét
d6 dot chay cao hon trong déng co hydrogen dan dén ty
1& hinh thanh NO_cao hon, c6 thé dugc giai quyét bang tai
st dung khi thai hodc thiét bi loc khi thai; (i) Cong suat
va mdé-men xoan dong ca nho hon do khéng gian it hon
trong cac xi-lanh va buéng dét chay dé hut khong khi, két
qua clia mat dé ning lugng theo thé tich ctia hydrogen
thap. Do d6, d€ sit dung hydrogen la nhién liéu duy nhat,
can phai c6 su diéu chinh trén cac dong co khi tiéu chuan.
Cho dén nay, da c6 hai chién lugc diéu chinh dugc dé xuat
dé gidi quyét van dé hydrogen co thé tu chay do nhiét do
tu chdy thap cla né va dan dén viéc chay s6m, gay ra hiéu
ung ket déng co, bao gém: (i) Phun truc ti€p (DI), hoat
dong bang cach phun hydrogen I6ng (LH2) & ap suat cao
trong suét chu ky d6t chay; (i) Phun véi van khi, hoat dong
bang cach phun hydrogen & ap suat cao khi chu ky hat bat
dau. Ngoai ra, viéc phun hydrogen léng hodc ap suat ciing
dugc gidi thiéu dé gii quyét van dé khong gian it hon cho
viéc hat khong khi, méac du diéu nay dan dén céng suat ra
thap hon.

3. DE XUAT LO TRINH PHAT TRIEN CHUOI CUNG CAP
HYDROGEN CHO CANG BIEN HAI PHONG

Nhan thuc r6 lgi thé dia chinh tri cia mét quéc gia
bién, Dang, Nha nudc va Chinh phu Viét Nam da ban hanh
va trién khai nhiéu chinh sach danh riéng cho phat trién
kinh té va khoa hoc cdng nghé bién. Trong s6 d9, trudc hét
phai k€ dén Nghi quyét sé 36-NQ/TW, ngay 22/10/2018,
cla Héi nghi Trung uong 8 khoa XII, “Vé Chién lugc phat
trién bén viing kinh té bién Viét Nam dé&n nam 2030, tdm
nhin dén nam 2045” dé ra muc tiéu téng quat va muc tiéu
cu thé nham dua Viét Nam tr&d thanh quéc gia manh vé
bién, c6 su phat trién bén viing, thinh vugng, bdo dam an
ninh, an toan nén kinh té bién. Trong d6, xac dinh dén nam
2030, cac nganh kinh té thuan bién c6 dong gép vao GDP
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c& nudc dat khodng 10%; kinh té clia 28 tinh, thanh phé ven bién udc dat 65 - 70% GDP c& nudc; cac nganh kinh té bién
phat trién bén viing theo céc tiéu chudn quéc té; ting cudng kiém soat khai thac tai nguyén bién gén véi bdo ddm kha
nang phuc hoi ctia hé sinh thai bién...

Dé khang dinh quan diém nhat quan vé uu tién phat trién kinh té€ bién, ngay 05/3/2020, Chinh pht ban hanh Nghi
quyét s8 26/NQ-CP vé K& hoach téng thé va ké hoach 5 nam cta Chinh phad thuc hién Nghi quyét s6 36-NQ/TW “Vé Chién
Iugc phat trién bén vimng kinh té bién Viét Nam dén nam 2030, tdm nhin dén ndm 2045”. Cac van kién dac biét quan trong
nhu Nghi quyét s6 30-NQ/TW ngay 23/11/2022 ctia B6 Chinh tri vé phét trién kinh té€ - xa hoi va ddm bao quéc phong - an
ninh viing déng bang séng Hong dén nam 2030, tam nhin dén nam 2045; Nghi quyét sé 14/NQ-CP ngay 08/02/2023 clia
Chinh phu vé viéc trién khai Nghi quyét s6 30-NQ/TW ngay 23/11/2022 ctia B Chinh tri vé phat trién kinh té - xa hoi va
dam bao quéc phong, an ninh ving déng bang séng Hong dén nam 2030, tam nhin dén ndm 2045; Nghi quyét s6 45-NQ/
TW clia B6 Chinh tri vé Xay dung va phat trién Hai Phong dén nam 2030, tdm nhin dén ndm 2045; Nghi quyét Dai hoi dai
biéu Dang bd thanh phé 1an thi XVI, nhiém ky 2020 - 2025; Nghi quyét s6 02 ngay 02/8/2021 cia Ban Thudng vu Thanh ty
néu rd, Hai Phong phai phat trién dich vu phuc vu hoat déng cang bién, dich vu logistics tuong xing vdi tiém nang, Igi thé,
theo chiéu sau la chd dao d€ trd thanh dau méi trung chuyén quéc té va trung tam dich vu logistics hién dai tdm ¢ khu vuc
Doéng Nam A, Hon nifa, thuc hién “Dé an phét trién cdng xanh tai Viet Nam dugc Bo GTVT phé duyét tai Quyét dinh s6 2027/
QP-BGTVT ngay 29/10/2020” va “Chién lugc phat trién nang lugng hydrogen cdia Viét Nam dén nam 2030, tam nhin dén
nam 2050” tai Quyét dinh s6 165/QD-TTg ngay 07/02/2024 thi phat trién chudi cung cap hydrogen & cang bién Hai Phong
la yéu cau cap thiét, can dugc nghién cuu trién khai ngay.

Déi vai hoat dong nghién ctu trudc mat va trung han can tap trung vao viéc ap dung cac tién bo trong thiét ké hé
théng dién, quan ly nang lugng va cau tric nganh Hang hai. Can phat trién cac déng ca chinh chay bang hydrogen (gom
déng ca dét trong, turbine khi, turbine hai va/hodc FC) két hgp véi luu trit ndng lugng (pin) va cac cdng nghé co thé khai
thac nang lugng tai tao, nhu canh quat Flettner... Nghién ctiu trong tucng lai ciing nén xem xét ké hoach va phat trién co
s& ha tang cang dé phuc vu viéc st dung hydro va thuén tién cho dich vu bom nhién liéu tau, xem xét viéc sap xép khong
gian va hién thuc héa cac co s& mdai can thiét cho viéc xt ly, luu trir va cung cdp LH2 va CH2 theo s6 lugng I6n tai cang. Doi
Vi viéc cap nhién liéu, viéc st dung hé théng nhién liéu loai cassette d€ luu trir hydrogen trong mét container sau d6 dugc
xp lén tau, ¢ thé dugc hién thuc hda trong thai gian ngan vi diéu nay sé gidip giam thai gian nap nhién liéu, phuong phap
nay sé phu hgp hon cho nhiing tau nhé. Viéc st dung thiét bi chay bang hydrogen tai cdng nhu can ciu, xe nang, xe tai va
tau lai cling nén dugc 4p dung trong tuong lai gan dé gidm khi thai cho nganh Hang hai. Chinh vi vay, cac tac gia dé xuat
16 trinh cdp bach cho hydrogen tai cang Hai Phong (Hinh 3.1).

2025 - 2030 2030 mirc ly twéng

+Lén ¥ twong phat trién trung
tdm ning luong sach

« Xin hd tro quy hoach trung

tim

* Xic dinh ké hoach thwong

mai (chuyén d6i cng nghé)

+ Xiy dung ké hoach tham

gia cba cac nha khai thac

cang, ngudi lao d6éng va coéng

déng bi tac déng

* Danh gia cac rao can phap

Iy va x4y dung ké hoach giai

quyét

« Xiy dyng chién lwoc hop

tac quéc té

« Phat trién ban ké hoach hydrogen
chi tiét bao gbm:

- Tinh chinh dv bao ap dung va phat
trién ké hoach tim nguén cung tmg
hydrogen

- Thuc ddy sv phat trién co s& ha
ting va chudi cung ting

- Du toan chi phi va nguén tai trg

- Yéu cdu va ké hoach vé luc lwong
lao déng

- Ké hoach gin két céng ddng

« Phin tich nhu ciu dién tai cang va
phat trién lwi dién cang

* Xac dinh muc tiéu, nguén tai tro va
té chirc cin thiét dé danh gia su sin
sang thvong mai

+ Tham gia phat trién diy du tmg
dung hydrogen ving

» Pam bio hop déng cung cip
hydrogen

+ Hoan thanh thi diém va bat diu
trién khai xe tai va thiét bi xi¥ Iy
hang héa khéng phat thai

« Bt ddu phat trién lwoi dién va
ning cip hé théng T&D

* Trién khai co s& ha ting tiép
nhién liéu ban d3u (vin hanh
tiép nhién liéu di déng)

* Ké hoach diéu chinh viéc cung
cdp nhién liéu va hiu cin phin
phéi duomg ng

« Thuc hién thi diém cho tau va
phuong tién hoat d6ng tai cing

* Tién hanh phat trién lyc lwong
lao déng va gin két cong déng

« Bit dau trién khai hydrogen
va duwong dan xuit cho tau

+ Hoan thién viéc phat trién
lwéi dién va dat khai thac
100% hydrogen

« Két néi hoat déng cang vél
mang luwéi duwong bng
hydrogen

+ Phat trién mang lu6i phian
phéi hydrogen tai cang (danh
gia viéc chuyén d6i khi phin
phéi thanh H2

» Thé ché héa lyc lwong lao
d6ng va cic quy trinh gan két
céng déng

« Theo ddi va bao cio tién d6
hudng t61 khéng phat thai

Hinh 3.1: L6 trinh cdp bach cap hydrogen cho cang bién H3i Phong

4, KET LUAN

Trong nghién cdu nay, tdc gia da gidi thiéu tinh hinh
ting dung hydrogen trong nganh Hang hai hién nay va dé
xuat 16 trinh c&p béch trién khai chubi cung cap hydrogen
& cang bién Hai Phong phu hgp véi Chién luge phat trién
nang lugng hydrogen cta Viét Nam dén nam 2030, tam
nhin dén nam 2050, thuc hién trach nhiém quéc gia déi
vGi cam két tai COP26 va nghia vu clia quéc gia thanh vién
Céng udc MARPOL73/78.

L&i cdm on: Nghién ciu nay dugc tai trg bai Trudng
Pai hoc Hang hai Viét Nam trong Dé tai ma s6 DT23-24.05.
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Can bang ddng clia hé dung cu
va anh hudng dén dé nhdm bé mat khi phay tdc dd cao

B TS. NGUYEN TIEN DUNG
Trudng Dai hoc Hang hai Viét Nam
Email: dungnt@vimaru.edu.vn

TOM TAT: Bai bdo phan tich cac nguyén nhan gay
ra su mat can bang déng khi gia céng téc dé cao.
Nguyén nhan chi yéu ld do mat can bing gita
dung cu va dau cip dung cuy, mat cadn bang truc
chinh cda may. Su mat can b3ng nay dnh hudng
dén chat luong bé mat chi tiét khi gia céng. Nghién
cu thay rdng, d6 nham bé mat Ra cla cac mau
thi tang 1&én khi d6 mAat can bang déng ting, déng
thoi khi sdu cat hudng tam ap tang thi d6 nham bé
mat Ra cla cidc mau thi tang.

TU KHOA: Can b&ng déng, mé hinh phay, phay té¢
dé cao, chat luong bé mat gia céng.

ABSTRACT: This article analyzes the causes of
dynamic imbalance during high-speed machining.
The main cause is due to an imbalance between the
tool and the tool holder, and an imbalance of the
machine's main shaft. This imbalance affects the
surface quality of parts when machining. The study
found that the surface roughness Ra of the test
specimens increased as the dynamic imbalance
increased, and at the same tfime as the radial
cutting depth ap increased, the surface roughness
Ra of the test specimens increased.

KEYWORDS: Dynamic balancing, milling model,
high speed milling machined surface quality.

1. DAT VAN BE

Hién nay, v&i su phat trién clia cdng nghé cit téc do
cao, téc doé truc chinh clia hau hét cac may cong cu trung
tam gia cong déu dat trén 10.000 vong/phut. Su mat can
bang cua hé théng dao gia cong t6c d6 cao trong qua
trinh quay t6c d6 cao khién cho dao cu bi mat can bang
hé théng, sinh ra mat can bang trong qua trinh van hanh,
Iuc ly tdm 16n sé tac dung tai trong c6 cho ky lén céc 6 truc
chinh, cdc bé phan may céng cu... gay ra rung dong, anh
hudng xau dén 6 truc truc chinh, tudi tho dung cu va chat
luong gia cong. Vi vay, cdng nghé can bang déng clia hé
théng cong cu gia céng tc d6 cao da tré thanh maéi quan
tam va can dugc nghién cldu trong gia cong co khi.

~ 2.CACNGUYEN NHAN GAY MAT CAN BANG KHI CAT
T6C PO CAO
Trong cac mdy cdng cu truyén thong, t6c d6 truc chinh
tuang déi thap va yéu cau vé can bang déng ciing tuang
d6i thap. Nhung déi véi gia cong téc dé cao, do téc dé truc
chinh cao nén ngoai viéc yéu cau vé can bang déng cla
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truc chinh cao con c6 nhiing yéu cau vé can bang dong
clia hé théng dung cu cling phai cao, bat ky su mat can
bang nho nao cling sé tao ra luc ly tam I6n. Khi toc dé téng,
luc ly tam tang nhanh lam cho toan bo hé théng gia cong
rung dong, lam giam dé chinh xac dinh vi va dé ciing viing
cla hé thong truc chinh va dung cu. Luc ly tam sinh ra do
t6c d6 quay cao dan dén luc cat khong déu, gy rung dong
cho may céng cu, gidm tudi tho dung cu va gia tang d6 mai
mon clia truc chinh, anh huéng dén d6 chinh xac gia céng
va chat lugng bé mat ctia phéi. Do dé, luc ly tam quan tinh
do hé théng dao tao ra & téc dé quay cao phai dugc diéu
chinh dugc xem xét trong viéc thiét ké cac thiét bi may
céng cu téc dé cao.

Do dé, déi vai cac hé théng cong cu hoat dong & toc
d6 quay cao, khéng chi céc thong sé ky thuat va d6 chinh
xac clia kich thudc san xuat ctia chiing phai dugc xem xét
trong qua trinh thiét k& ma con phai tinh toan su can bang
doéng cla hé théng cong cu hoat ddng & t6c d6 quay cao.

Gia st dung cu ¢6 khéi lugng khéng can bang tuong
duong m (g) & khodng cach / (mm) tinh tur tam quay. SU
dung U (g:mm) d€ biéu thi su mat can bang ctia khéi lugng
khong can bang m. Lugng khéng can bang thu dugc la l.m,
khi d6 khi t6c dé quay cta dung cu la n (v/ph), luc ly tam
quan tinh sé la:

o U -6 71 2 -8 (1)
F, 7ml(30) x10 79ml(7rn) x10

Khi truc chinh quay véi téc dé cao, luc ly tdm quan tinh
do mat can bang gay ra rung dong va tiéng 6n khi cat, lam
gidm chat lugng va dé chinh xac gia cdng. C6 thé thay tu
coéng thuc (1) rang luc ly tdm quan tinh sé tang theo béi s6
bac hai cta téc d6 quay dung cu (nhu trong Hinh 2.1). Gia
st rang trong qua trinh phay, néu t8ng khéi lugng cla truc
chinh va dung cu la M, d6 ciing ctia hé théng truc chinh va
dung cu la K, hé sé giam chan la C va tan s6 tu nhién 1a wn,
mo hinh co hoc clia dao déng hudng tdm clia hé théng
céng cu dugc thé hién trong Hinh 2.2.
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Hinh 2.1: Méi quan hé giia luc ly tam, téc dé truc chinh va sy mat
can bing dao



Hinh 2.2: M6 hinh déng luc hoc dao déng do dé léch tam
Theo cac dinh luat dong luc hoc co ban, cac phuong
trinh vi phan chuyén dong clia hé theo huéng x va y:
Mx® + Cx'+ Kx = mlwcos ot (2)
My +Cy'+ Ky = mlosin ot (3)
Trong céng thic, w la van téc goc cla truc quay, w =
mn/30.
Giai hé phuong trinh (2), (3) trén la:

PN @’ cos(at —6)
M J(@ - @) +(2nw)’ (4)
m ” sin(wt —0)
V=X
M \/(wj —wz)l +(2n(u)Z (5)

TU phuong trinh (4) va (5) thay rang khi cac diéu kién
khac khong déi, bién d6 dao dong clia hé cang 16n, khéi
lugng léch tam m va khoang cach léch tam | cang 16n thi su
mat can bang dung cu cang cao va d6 rung clia hé cang Ién.

Cac yéu t6 chinh anh huéng dén dé chinh xac can
bang déng clia hé théng dung cu cét téc do cao:

- Mat can bang gilta dung cu va dau cap dung cu ch
yéu xuat phat tur cdc nguyén nhan chinh sau: Do vat liéu
ché tao dung cu hodc dau cdp dung cu khéng déng déu;
do d6 chinh xac vé kich thuéc khong déu khi ché tao; do
cdu truc khong déi xung; do luc cat khi gia cong; do vi tri
cua lui dao thay déi khi thay dao.

- Mat can bang truc chinh chti yéu do cac nguyén nhan
chinh nhu: Do vét liéu truc chinh khéng déng déu; do sai
s6 vé do chinh xac gia cong; do bam dinh cac manh phoi
trén bé mat két néi truc chinh - dung cu va anh hudng cla
chat boi tron lam mat; do 16i kep dung cu truc chinh; do
mai mon khéng dong déu.

3. ANH HUGNG CUA CAN BANG DONG DUNG CU
DEN CHAT LUONG GIA CONG

Anh huong cta sy mdt can bang clia dung cu quay téc
d6 cao dén do nham R_ clia bé mat gia cong c6 thé duoc
minh hoa bang vi du sau.

Muc dich thi nghlem Thong qua thi nghiem cat, so
sanh anh hudng cla chiéu sau hudng tam vét cat a, dén
d6 nham bé mat R_ khi phay st dung hai hé dao c6 Iu’dng
mat can bang khac nhau.

Diéu kién thi nghiém: Vat liéu lam mau la hop kim
nhém; mdy gia cong la mdy phay trung tam HSM600 vai
téc do téi da 30.000 v/ph va céng suat 20 kw; dung cu cat
la dao phay ngdén cacbua hat siéu min dudng kinh =10
mm ¢6 2 rang, goc xoan 300 va ban kinh cung dau dao la 1
mm. Lugng mat can bang cta hai hé dao la U, = 100 g-mm,
U, = 2,5 gmm. Cac thong s6 gia cong: Toc dé truc chinh
15 OOOv/phut va toc d6 tién dao 5,3 m/ph.

Két qua thuc nghiém va phan tich: S dung hai hé dao
khéng can bang dé cét, két qua mai quan hé gil"Ia d6 nham
bé mat gia cong ra va chiéu sau hudng tdm clia vét cat a,
dugc thé hién trén d6 thi Hinh 3.1.

%25 KHOA HOC CONG NGHE
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Hinh 3.1: M6i quan hé gitia A3 nhdm bé mat R, va chiéu sdu huéng
tdm vét cita,

DPanh gia tu két qua thir nghiém, dé nham bé mat Ra
clia cdc mau tha tang 1én khi @6 mat can bang dong tang,
déng thai khi sdu cat hudng tdm ap tang thi dé nham bé
mat R cla cadc mau thir tang va cé su khéac biét I6n vé anh
hudng cutia hai dung cu khéng can bang dén dé nham bé
mat clla cdc mau khi gia cong.

4. KET LUAN

Trong nghién ciu nay, tac gia da ung dung ly thuyét
can bang déng dé nghién clu nguyén nhan gay mat can
bang déng cla hé théng cong cu khi cat téc d6 cao. Qua
phan tich trén c6 thé két luan rang, nguyén nhan cla cac
yéu té mat can bang dong c6 thé do thiét ké, ché tao, 1ap
rap va st dung hé théng céng cu. Phan tich thi nghiém
cling chi ra khi mat can bang dong tang thi dé nham bé
madt cling tang lén.

L&i cam on: Nghién clu nay duoc tai trg bsi Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma sé DT23-24.38.
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Phan tich tai trong ddong két cau thép cau truc

trong qua trinh lam viéc

® ThS. VO VAN TAP®; ThS. NGUYEN THI XUAN HUONG
Truong Dai hoc Hang hai Viét Nam
Email: “tapvv@vimaru.edu.vn

TOM TAT: Cau truc la loai thiét bi nang ha céng
nghiép phd bién nhat frong cac nha xudng. Chung
duoc s dung réng rai trong cac nganh céng
nghiép khac nhau khi thuc hién xép d& hang héa
bang su hé trg cac thiét bi mang hang nhu trong co
khi, trong céng nghiép hdéa chat va loc dau, trong
cac trung tAm van tai va nha kho 14n, kho xép d&
tu déng hoa, trong cadc nha may nhiét dién va cac
doanh nghiép céng nghiép thuc pham. Khi cac co
ciu lam viéc sé& xuadt hién tai trong dong, nhat [a
trong giai doan hoat déng khéng én dinh cla cac
co ciu nhu khdi dédng hay phanh co cau. Tai trong
nay tac déng lén két ciu thép cula cau truc lam sinh
ra tai frong déng trong két cau thép, két ciu sé dao
déng lam tang bién dang va 1ai trong.

TU KHOA: Tai trong déng, két cdu thép cda cau
truc, cau truc.

ABSTRACT: Overhead cranes are the most popular
type of industrial lifting equipments in factories. They
are widely used to carry out loading and unloading
of goods with the help of cargo-carrying devices in
various industries such as in mechanical production,
in the chemical industry and oil refining; in logistics
enterprises with big warehouses, automated
loading and unloading warehouses, in thermal
power plants and food industry enterprises. When
their mechanisms work, dynamic loads will appear,
especially during periods of unstable operation such
as starting or braking the mechanisms. Under the
effect of these dynamic load, the crane steel structure
will fluctuate, increasing deformation and load.

KEYWORDS: Dynamic load, steel structure of
overhead crane, overhead crane.

1. DAT VAN BE

Thiét ké clia cau truc cho phép méi mét vudng trong
nha xudng dugc dua vao pham vi hoat xép d& mét cach
day di nhat c6 thé. C4u truc gébm 3 co cau chinh, co cau
di chuyén cau truc doc nha xudng (theo truc Y), co cau
di chuyén xe con hodc tdi doc theo dam cau (theo truc
X) va cg cdu nang ha hang (theo truc Z). Trong moi chu
ky lam viéc, c6 nhiing ché do6 lam viéc khéng 6n dinh cla
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bo truyén déng dién (khai déng, IUi, phanh) anh hudng
khong nho dén hoat déng clia ca cau, xuat hién tai trong
doéng clia bo truyén déng va co cau, vé hiéu suat van hanh
cing nhu mot s6 yéu té khac. Ché dé van hanh cau truc
bao gém céac céng doan thao tac tur ldy hang tu tap két di
dén vi tri dat hang va d& hang va quay lai vi tri ban dau. Cac
céng doan nhu thé dugc lap di lap lai dén khi hét hang, cac
coéng doan lam hang dé xép dé dugc moét ma hang dugc
goi 1a mét chu ky. Khi co cdu di chuyén hay co cadu nang
khai dong va phanh sé dan téi su xuat hién ctia nhiing thay
déi tai trong tac dung 1én két cau kim loai dan dén két cau
bi méat 6n dinh c6 thé dan dén bi pha hay, lam gidm nang
suat, gdy mat an toan khi van hanh.
e

=

7

]

{%
il
T2

3 - 3
| 2

Hinh 1.1: C4u truc

Trong cac doanh nghiép & linh vuc cong nghiép, thiét
bi nang va van chuyén phd bién nhat la can truc hai dam.
K&t cau thép clia cau truc 1 tua trén cac banh xe clia co cau
di chuyén cau truc vdi su trg giip clia dan dong bang déng
cd dién 3 qua b truyén dén banh xe dé cau truc di chuyén
doc theo dudng ray 2. Doc theo cau truc dugc dat dusng
ray dé cho xe con 4 di chuyén doc theo d6, trén xe con
dugc b6 tri co cdu nang dé nang va ha hang héa, cau truc
dugc 1ap dat trén cao cling tan dung chiéu cao va két cau
clia nha xudng va pham vi hoat dong linh hoat dén hau
hét moi diém trong khong gian lam viéc. Ngoai ra, can truc
dugc 1ap dat trén cao nén chiém rat it khéng gian st dung.

N
=
g

[0

2. THIET LAP PHUONG TRINH PONG LUC HOC

Xay dung mo hinh toan hoc xac dinh tai trong dong
trong két cau thép cla cau truc ciing khac nhau tuy theo
muc dich nghién ctu. C6 thé xay dung sg dé tinh hé déng
luc hoc quy d8i khéi luong rdi rac, c6 thé xay dung theo hé
rai rac-lién tuc hay c6 thé theo hé lién tuc (vo s6 bac tu do).
Méi quan diém xay dung hé dong luc hoc ¢6 nhiing uu va
nhugc diém riéng. Trong qua trinh chuyén déng khéng 6n
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dinh khi khai déng hoac phanh co cau nang hoac co cau di
chuyén khi treo hang thi trong két cdu thép sé xuat hién tai
trong dong, ching can ké dén khi danh gia d6 bén cling
nhu thai gian lam viéc clia cau truc. Khi van hanh cau truc
khi nang hodac ha thi chiéu dai cap thay déi dan dén thay
dé&i d6 ciing cda hé treo hang anh hudng dén d6 Ién cling
nhu d3c trung thay déi tai trong dong.

Co cdu nang, két cau thép la tdng hop cac khéi lugng
riéng biét dugc lién két lai v6i nhau bang cac khau dan héi.
Khoi lugng riéng nhu tai trong nang hang, cac khau dan
hoéi nhu thanh, dam hay céap treo hang. Hé dong luc hoc
dac trung la cac khéi lugng quy déi dén phan tinh toan
lién két gita ching bang lién két dan héi va phan ti giam
chéan. Mé hinh déng luc hoc xac dinh tai trong déng trong
két ciu thép c6 thé xay dung vdi hai hodc ba khéi lugng
tap trung. Mé hinh tinh dugc xay dung gém 3 khéi lugng
quy déi dugc lién két véi nhau béi 2 lién két dan héi va
thanh phan can. Phan tich sy thay déi tai trong dong trong
dam clia cau truc khi ndng hang tur nén ta nhan céc thong
s6 sau: K, - D6 cling két cau thép dam chinh cau truc; B
- Hé s6 can cla két cau thép; M, - Khéi lugng ctia dam va
xe con quy déi dén diém treo hang; M, - Khéi lugng phan
quay dan déng co cdu nang quy déi dén diém treo hang;
K - D6 cling clia cap treo hang; B - Hé s6 can cua cap treo
hang; M, - Khéi lugng cla hang; F(z,) - Luc phat dong
(phanh) quy déi dén diém treo hang, phu thudc vao téc
d6 r6-t6 dong co quy doi dén diém treo hang; luc F, F, -
Tuong Ung luc tac dung 1én két cdu thép va luc cang clia
cap. Ta chon toa dé suy rong z,, z,,z, tuong Ung chuyén
vi ctia cac khéi lugng M, M., M,. Chuyén dong cua co cau
nang bat dau khi két néi déng co va phanh thuéng dong
m&. Co cau nang tién hanh nang hang tir nén gébm hai giai
doan. Giai doan thi nhat trudc khi hang nang 1én khéinén.
& giai doan nay, hang van con ndm trén nén, dong co bét
dau thay d6i téc do luc tai diém treo hang tang dan khéng
vuot qua trong lugng clia hang, sau d6 dén giai doan hang
nang l1én khadi nén, khi d6 luc tai diéu treo hang I6n hon
trong lugng hang va hang dugc nang lén.

X
M
Y b
7 / Zy F(")A K:-BO
] M, . 1 [
H z a
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Hinh 2.1: So d6 déng luc hoc co cdu néng
D6 cling clia cap treo hang cé thé tinh bang cong thic:
E F, ma
—oeknd

K

Trong d@6: E, va F,_- M6-dun dan héi va dién tich mat cat
clia cap; m- S6 lugng pa-lang; a - Boi suat pa-lang; | - Chiéu dai
cap treo hang tinh tur truc clia puly dong dén truc cda tang.

Thiét lap phuong trinh vi phan chuyén déng cho giai
doan thu nhat.

Khi d6, hang van chua chuyén dongtaco z,=0hay z, =
0.Ta téch khéi lugng M, ra cac luc tac dung vao khoi lugng
M, gém F(z,) va F,. Tach khéi lugng M, ta c6 céac luc tac
dung vao khéi lugng M, gém F luc trong két cau thép cau
truc va F, trong cap nang hang. Ta dugc hé phuong trinh:

M,z =F,—F
M,z =F(z)-F,
Trong d0:F =K.z, + B,z 3 1, = K.(2, — 2)) + B(z, — 2,)

Luc phat déng clia dong ca trén co s& phuong trinh
Kloss viét dusi dang [5]:

1

a, — a4z

F(z)=—1>1 21
Y a +a(-a,z + 27)

Trong d6:a,=2.1,.5,.x%a, :%;ag =5 x%a,=2x (P, vas, - Gid tri
luc va hé sé trugt tdi han; xchén t6éc déng bd nang hang).

Hé s6 a c6 thé nhan gia tri: a = 0 khi dong ca lam viéc
dudng déc trung tuyén tinh khi luc khong dat dén 0,7P,;
a = 1-khilam viéc dong ca trén dudng dac trung bat ky.

Ta thé cac phuang trinh trén vao hé phuong trinh (1)
ta duoc:

My.z) + K, zy+ By.zy + K(z,—2)+ B(z, —z,)=0 (2)

a,—a,z,
a,+a(-az, +2z7°)

Thiét 1ap phuang trinh vi phan chuyén déng cho giai
doan thu hai:

Tuong tu nhu cac thiét lap cla giai doan thi nhat ta
tach cac khéi luong va viét phuong trinh cho tiing khoi
lugng ta dugc hé phuaong trinh:

Ml‘z; +K(Z| _Z())+B(Z{ _Zo.) =

M,z,=F,-F (3)
M .z = l(zl) -F,
M,z,=F,-Q

Trong d9, luc trong két cdu thép va luc trong cap xac
dinh qua biéu thuc:
F'=K,zy+B,z,; I, =Kz,—z,— 2,) + B(z, -z, — 2,)
Tu d6 ta cé hé phuong trinh:
M“.z;, +K,.zy+ b’(,.z(,‘ +K(z,+z,—z)+ b’(z'2 + z(,‘ —z,') =0;
Ml.zIJrK.(zl—zo—zz)+B(zi—zU'—z;)=% @)
a;+a(-az +2z)

M,z + K. (2, +2,—2)+ B(z, +2, —2,)=0

3.TINH TOAN SO

TU hé phuong trinh thiét lap dugc bén trén ta tién
hanh tinh toan véi cac théng sé clia cau truc sau: Cau
truc stic nang 2 tan cé cac thong s6 [5]: M = 4.460 kg;
M1=12,6*1 074 kg; M2=10 tan; K0=19.200 kN/m; K=1.720
kN/m; B =4,66 kN.s/m; B=0,45 kN.s/m; a,/a,=393 kN; a,/
a,=3.050 kH.s/m.Van t6c ban dau v,=0,129 m/s. K&t hgp sir
dung phan mém Mathcad xac dinh su thay déi tai trong va
chuyén vi nhu sau:

17



KHoA Hoc co"G NGHE .Srgg/g?)ZA (742) Gl 2 a s o T R

=

2 (t

t

Hinh 3.2: Chuyén vi cda ma hang
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1.8.10°
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F(t)
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110
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Hinh 3.3: T3i trong déng trong két cdu thép cu truc

1.8:10°
1.6:10°
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1.10

810*

Fi(t)

1-10*

2.10*

Hinh 3.4: Luc phat déng cuda déng co

Fy(t)

Hinh 3.5: Luc trong cap treo hang
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4. KET LUAN

Trong bai bao, nhom tac gid da phan tich chuyén vi, tai
trong déng xuat hién trong két cau thép cing nhu trong
cap nang hang cltia cau truc. TU phuong trinh dao dong
dugc thiét 1ap cha hé véi cac théng s6 dau vao két hop
thuat toan trong phan mém Mathcad da dua ra cac két qua
phan tich. Tl két qua cho thay, trong giai doan dau su xuat
hién chuyén vilén nhit 10 mm cling nhu ti trong 16n nhat
dat 2 1an va luc phat déng ctia dong co gap 1,8 lan trong
luong hang, sau dé giam dan theo thai gian do c6 luc giam
chan trong két cau thép ciing nhu trong cap nang hang.
TU mé hinh trén c6 thé duoc tiép tuc phat trién cho cac bai
toan mé phong déng luc hoc hay dao déng uén ctia dam
cau truc va diéu khién.

L&i cdm on: Nghién clu nay dugc tai trg bgi Truong
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT23-24.44.
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Khao sat anh hudng cuia thoi diém phun nhién liéu
dén qua trinh chay cia dong co chdy bang nén hon hop
hinh thanh truéc mot phan véi nhién liéu xang

B ThS. TRAN TUAN ANH

Trudng Dai hoc Thiy loi
Email: trantuananh@tlu.edu.vn

TOM TAT: Déng co dét trong st dung phuong
phap hinh thanh hén hop va dét chay kiéu dét chay
hén hop hoa tréon sdn mét phan si dung nhién
lieu xang (GPPC - Gasoline partially premixed
combustion) cé tiém ning dé dat duoc déng thoi
hiéu suat déng co cao clng nhu lugng khi thai déc
hai NOx va bd héng (PM - Particulate Matter) thap.
Nghién clu nay, qua trinh cung cap nhién liéu bang
phun cao ap truc tiép va budng chay vdi hai giai
doan (phun méi va phun chinh) duoc tién hanh
phan tich dua vao thuc nghiém trén bang thir déng
co, & ché d6 tai tfrung binh IMEP ¢c& 5 bar. Nhién
liéu tht nghiém la x&ng thuong mai, co tri sé éc
tan cao RON95. Két qud thd nghiém chi ra rang,
qua trinh d&t chay duogc kiém soat bang thoi diém
phun chinh SOIL,. Tu cac anh hudng cla thoi diém
phun chinh SOL, cé thé lam co s& cho t8i uu hda
qua trinh lam viéc cla déng co lam viéc vdi md hinh
chay mdi, véi nhing nghién cldu mdé réng hon.

TU KHOA: Qua trinh chay, chay b&ng nén hoa trén
trudc mot phan, phun hai giai doan.

ABSTRACT: Internal combustion engines
employing the Gasoline Partially Premixed
Combustion (GPPC) method have the potential to
simultaneously achieve high engine efficiency and
low levels of harmful NOx emissions and particulate
matter (PM). This study analyzes the fuel delivery
process through direct high-pressure injection
and a two-stage combustion chamber (pilot and
main injection) based on experiments conducted
on an engine test bench, under medium load
conditions with an IMEP of approximately 5 bar.
Commercial gasoline with a high Research Octane
Number (RON95) was used as the test fuel. The
experimental results indicate that the combustion
process is controlled by the timing of the main
injection SOL,. The effects of the main injection
timing SOI, can serve as a basis for optimizing the
engine operation process with the new combustion
model, paving the way for further research and
development.

KEYWORDS: Combustion process, gasoline
partially premixed combustion, split injection.

1. DAT VAN BE

DBong co diesel thuong dugc biét dén véi hiéu suat cao
hon dong co xang, dac biét & muc cdng sudt cao va trong
diéu kién tai trong I6n hodc téc dé cao. Dong nghia vai
diéu nay, déng ca diesel c6 suat tiéu hao nhién liéu thap
hon hay phat thai khi thai CO, thap hon. Tuy nhién, dong
ca diesel lai phat sinh khi 6 nhiém sau éng xa nhu: NO, va
bui khoi PM. Diéu nay gop phan lam tang 6 nhiém khong
khiva anh hudng dén suic khoe con ngudi va moi trudng.

VGi cac yéu cau vé giam thiéu déng thdi phat thai doc
hai va gidm thiéu tiéu thu nhién liéu riéng trén déng ca
dét trong dé dap ng cac tiéu chudn khi thai ngay cang
ngat nghéo hon, thi ddng co chady bang nén véi nhién liéu
xang da dugc nghién ctiu véi tiém nang giam thiéu déng
thoi phét thai b6 hong va NO,. Bong ca chdy bang nén véi
nhién liéu xang, la qua trinh chay & nhiét d6 thap (LTC - Low
Temperature Combustion), la loai hinh trung gian gilta qua
trinh chdy bang nén hén hgp hoa tron dong nhat (HCCI -
homogenous charge compression ignition) va qua trinh
chady clia dong co diesel truyén théng [1, 2]. Ddng co GPPC
dugc biét dén la budc ti€n mdi trong su phat trién clia dong
cG d6t trong [3], mang lai nhiéu uu diém vuct trdi so véi
déng co st dung phuong phéap dét chay truyén théng.

+ B xir ly xdc tac ba —
dudng + Hiéu sudt nhiét cao
- Phét thai NOx va PM cao

- Hiéu suit nhiét thap

Pong co dét Dong co chay
chay cudng do nén
birc (xang) (diesel)
ng:agsk:‘a:gp + Hiéu suit nhiét cao

* + Giam thiéu NOx, PM
- Khé diéu khién chady
- Pham vi lam viéc nhé

déng nhat
(Hcel)

+ Hiéu suat nhiét cao Chéy véi hoa
+Giam NOx, PM f«{ khi hinh thanh
+ Diéu khién phun trudce (PPC)

Hinh 1.1: Su phét trién cda déng co dét trong [3]

Ban dau, véi co s& tir dong co diesel truyén théng,
phuong phéap cham chdy bang nén, khi thuc hién tang
ty 1& luan hoi khi thai (EGR - exhaust gas recirculation) thi
tang thai gian chay tré cta nhién liéu diesel khi phun vao
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trong xy-lanh déng ca [4]. Qua trinh phun nhién liéu va thoi diém bat dau chay da cé thé dugc tach biét, tuc la qua trinh tu
chéy bat dau sau khi nhién liéu dugc hoan tat phun vao trong xy-lanh. Chinh su tach biét gitta qua trinh phun va qua trinh
chdy, lam cho nhién liéu va khéng khi trong xy-lanh du thai gian dé hoa tron tao thanh hén hop chéy trong xy-lanh. Két
qua ctia phuong phap hoa tron hén hop trudc la su phét thai bo héng PM va NO, gidm dong thai, do thanh phan nhién liéu
- khong khi hoa tron mét cach phan I6p va hdn hop nhat hon, dong thai nhiét d6 dét chay cuc dai trung binh toan xy-lanh
hodc cuc bo déu giam di. Ché dé chay vai nhiét do thap LTC nay la kha thi khi thuc hién trén dong co diesel & muc d6 tai
thap va trung binh. Nguoc lai, 8 muc do tai cao, dé lam tré chay hon nifa, can phai cé qua nhiéu EGR, thi lam cho qua trinh
dot chay hiéu qua kém di va lugng khi thai HC va CO tang lén rat I6n [5, 6].

Johansson va cong su [7] st dung nhién liéu diesel c6 tri s6 xé-tan CN |a 21, dé c6 dugc thai diém bét dau chay tich cuc
chi sirdung khodng 50% ty 1& EGR dé van hanh dong co & mic IMEP khoang 16 bar va lugng phét thai bé hong va NO, thép.
Bang cach so sanh trong nghién cdiu cda ctia Noehre va cong su [5], it nhat 70% phan tram EGR dugc yéu cau dé dat dugc
muc dich nay bang cach s dung nhién liéu diesel thuong mai & mdc tai 15 bar IMEP. Sau d6, Kalghatgi va cong su [3, 8] da
dé xuat ché doé chay bang nén hén hgp hoa tron trudc mot phan véi nhién liéu xang (GPPC). Trong khai niém PPC nay, loi
thé vé kha nang chéng tu chéy cao cla xdng dugc st dung dé dat dugc d6 tré danh Ia cao hon.

2. THi NGHIEM

2.1.S0 dd bé tri ddng co thit nghiém va thiét bi thi nghiém

DPong co st dung dé tién hanh thi nghiém chay hén hop hoa tron trudc mét phan 1a déng co PSA -DW10 dugc stia déi
cho phu hop véi thi nghiém, s&r dung 1 xy-lanh déng co va ngat 3 xy-lanh déng co. Dong ca st dung hé théng cung cap
nhién liéu Common Rail d€ diéu khién qua trinh phun nhién liéu bang dién t. Téc d6 ddng co trén bang thir dugc duy tri
6n dinh va kiém soat bang mot dong ca dién. Hinh 2.1 trinh bay so d6 1ap dat, bé tri cac thiét bi thi nghiém va dong co trén
bang thi. Mot s6 thong s6 co ban clia dong co dugc cho trong Bdng 2.1.

1 - May nén khi;

2 - Do luu luong khi;

3 - Binh gia nhiét khi;

4 - Common rail;

5 - Bom nhién liéu;

6 - Do luu luong nhién liéu;
7 - Binh chita nhién liéu;

8 - Piéu khién luong phun;
9 - D6ng co dién;

10 - Po dd khdi;

11 - Td phan tich khi thai:
12 - Mdy tinh;

13 - B khuéch dai;:

14 - B6 ghi dit liéu;

15 - Tin hiéu 3p sut phun;
16 - Tin hiéu nhiét doé khi nap;
17 - Tin hiéu 3p suét nap;
18 - Tin hiéu téc d6 quay déng co;
19 - Voi phun nhién liéu;
20 - bong co thi nghiém;
21 - Pau do 3p sust

Hinh 2.1: So 6 bé tri thiét bj va dong co thi nghiém
Bdng 2.1. Mét sé théng sé co ban cda déng co thi nghiém

Théng sé Gia tri
Budng kinh xy-lanh (mm) x hanh trinh Piston (mm) 85 x 88

Thé tich cong tac 1 xy-lanh (cc) 499

Ty s6nén e 16

Phun nhién liéu Common Rail

2.2. Mét sé thong sé co ban cha tién trinh thi nghiém

Khong khi nap dugc cung cap tir mdy nén khi dugc lam néng dén nhiét d6 165°C bang bo gia nhiét, tai d6 nhiét dé va
ap suat khéng khi nap dugc do bang cdm bién nhiét (loai K) v6i d6 chinh xac + 2°C va cam bién &p suat ap dién tré (Kistler
4075 A) vGi d6 chinh xac tuong Uing la + 0,3% cla toan thang do. Muc tiéu thu nhién liéu dugc do bang bd diéu khién luu
luong khéi chat long (Bronkhorst M13-CORI-FLOW) ¢6 d6 chinh xac + 0,2% trén phép do.
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Vi tri géc quay dugc xac dinh bang cdm bién quang
hoc véi d6 chinh xac + 0,1 CAD va ap sudt trong xy-lanh
bdng cam bién ap suat (Kistler 6043A) dugc gan trong
nap xy-lanh véi dé chinh xac + 2%. Déi vai tat ca cac thi
nghiém, dit liéu ap suat trong xy-lanh dugc ghi lai va tinh
trung binh trong 100 chu ky lién ti€p dé tinh toan cac dac
tinh chay bang cach st dung phan tich nhiét dong luc hoc.
Cac gia tri do ap sudt xy-lanh dugc st dung dé tinh toc do
tang &p suat (PRR - Pressure Rise Rate), t6c do tdéa nhiét
(HRR - Heat Release Rate), pha chdy (CA50 - Crank Angle
50), thai gian chay (CA90-CA10), hiéu suat chi thi trung
binh, muc tiéu thu nhién liéu chi thi... Hé théng nhién liéu
Common Rail duy tri ap sudt phun 400 bar. Thai diém phun
|an thi nhat ¢6 dinh & -35CAD trudc diém chét trén, thoi
diém phun 1an thd hai dugc thay d6i tir -9CAD vé -3CAD
truéc diém chét trén. Cac thong sé ca ban clia tién trinh thi

nghiém dugc cho trong Bdng 2.2.
Béng 2.2. iéu kién van hanh déng co thi nghiém

STT | Théng sé Gia tri Pon vi
1 Nhiét d6 khi nap 165 °C
2 Ap suét khinap 1 bar
3 Ap suat phun 400 bar
4 Ché d6 phun Phun kép
5 S A i N % khéi

Ty Ié gitta 2 lan phun 30/70 luong
6 Thai diém phun 1an dau -35 CAD ATDC
7 T6c d6 quay dong co 1.500 vong / phuat
8 Nhién liéu thi nghiém Xang

3.KET QUA VA BAN LUAN

3.1. Anh huéng cta thai diém phun chinh dén quy
luat thay déi ap suat va téc do téa nhiét trong xy-lanh

_____ SOI,= - 3 CAD
'E 651 Phun sém - - -SOI2= -6 CAD
S 60t —S0l,= -9 CAD
=
S 501 E'
>
% 40} S
E =
2 30 =
a 1120 _<§-
. =
< {100 €
o]
180 &
160
40 “8
=
120
A i A " A 0
-10 -5 0 5 10 15 20

Goc quay truc khuyu [CAD ATDC]

Hinh 3.1: Dién bién dp suét va téc do téa nhiét, trong truong hop
khéng Iluan héi khi thai
Dién bién ap suat trong xy-lanh va t6c dé toa nhiét
trong xy-lanh déng co dugc chi ra trén Hinh 3.1. Tu d6 thi
nay c6 thé thdy, thai diém phun 1an thi hai c6 anh hudng

rat I6n dén quy luat bién thién ap suat va toc d6 tda nhiét
trong xy-lanh, véi cac gid tri cuc dai va thai diém dat cuc
dai la khac nhau. Khi thai diém phun Ian thir hai SOI, cang
sém, qué trinh phun chinh dién ra cang xa diém chét trén,
thi thoi diém bt dau qua trinh chéy that su xay ra mudn
haon, thé hién & téc dé téa nhiét. Hon nira, luc nay téc do
toéa nhiét trong xy-lanh ciing manh han thé hién bang cac
dinh cGa dudng téc dé tda nhiét cao hon va dich chuyén
vé phia bén phai, sau diém chét trén. Diéu nay cling chiing
minh cho t6c dé chay dién ra nhanh hon khi thuc hién
phun sém, hoa khi hoa trén trudec duge hinh thanh nhiéu
hon trudc khi bat dau chay.

Tuy nhién, néu thai diém phun 1an tha hai muén, tu
-6CAD dén -3CAD, qué trinh chdy dién ra giéng véi qua trinh
chay ctia déng co diesel truyén théng véi pha chay khuéch
tan va pha chdy hoa trén truéc phan biét hoan toan. Trong
dé, pha chay hoa tron trudc chiém uu thé vai téc do toa
nhiét I6n hon nhiéu va qua trinh chay tap trung & quanh
diém chét trén. T cac két qua nay cho thdy thai diém phun
chinh SOI, c6 thé thuc hién dé lam thong s6 diéu khién qua
trinh chay GPPC, quyét dinh dén dac tinh chay.

3.2. Quy luat bién thién nhiét d6 trong xy-lanh

1600

g xy lanh [K]
g & 2
o (=] o

1200

1100}

_____ SOI,= - 3 CAD
- - -SOl,= - 6 CAD|;
—SOl,= - 9 CAD

Nhiét do tron

1000}

900

800

700L . N : N
10 -5 0 5 10 15 20
Goc quay truc khuyu [CAD ATDC]

Hinh 3.2: Bién thién nhiét dé trong xy-lanh

Hinh 3.1 thé hién bién thién nhiét d6 trong xy-lanh
dong co theo cac thoi diém phun chinh khac nhau. Vi
vling nhiét dé trudc khi phat trién chdy manh, xung quanh
-2 CAD ATDC, nhiét d6 trong xy-lanh giam dan khi phun
chinh sém lén, thé hién anh hudng cla qua trinh phun
nhién liéu lan tha hai cé tac dung “lam mat” hoa khi trong
xy-lanh. Ung véi goc phun chinh -9 CAD c6 gia tri gidm
nhiét d& nhé nhat & 1an can ving -3 CAD nhung cling ¢c6
gia tri nhiét d6 cuc dai la I6n nhat & lan can vung 10 CAD.

Trén d6 thi Hinh 3.1 cho thay, néu thdi diém phun lan
hai xdy ra cang muon, thi nhiét do cuc dai trong xy-lanh
cang giam. Diéu nay cho thay, khi phun l1an hai muon tuc la
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phun vao hon hgp hoa khi dang dién ra qua trinh chay, sé
lam cho téc do chay gidam xudng cling nhu nhién liéu méi
phun vao thuc hién qua trinh chay khuéch tan, véi téc do
6 xy héa nhién liéu giam. Do d6, c6 thé thdy thay déi thoi
diém phun |1an hai c6 thé diéu khién dugc nhiét d6 cuc dai
trong xy-lanh, sé lam thay d6i muic phat thai déc hai nhu
CO,NO....

3.3. Hiéu suat déng co dét trong

Qua trinh chay tot hon véi phun chinh (SOL) muén
hon thé hién & Hinh 3.3 véi hiéu suat chay tang lén, tuy
nhién hiéu suat chi thi giam di. Hiéu suat chay tang lén
do qua trinh chdy vé&i qua trinh phun chinh muén vi ly do
nhién liéu khi phun vao budng chay dugc chay hét, tranh
dugc nhiing khu vuc hén hgp nhién liéu - khong khikhong
chay hoan toan do hiéu Ung sat vach.

Ngugc lai, v8i hiéu suat chay thi hiéu suat chi thi lai
tang khi phun sém hon, dugc giai thich bai viéc luc sinh ra
khi qua trinh chdy manh liét sau khi piston qua diém chét
trén, thi déu tén it cong dm clia qua trinh nén nhu nhau va
Iuc sinh ra cang 16n va cang gan diém chét trén thi tao ra
hiéu qua nhiét t6t nhat, déng thai gidam t6n that nhiét [12].

X
q100 3
B
- S
e o
{w {995 &
...... < g
o i z
199
S
g )
b= 1
o
= ‘
= 35F (€]
E N
el O ©
T 33}
-9 6 ?

SOl, [CAD ATDC]

Hinh 3.3: Hiéu suat chi thi, hiéu suat chdy theo cdc thoi diém phun
chinh SOI, = -9; -6 ; -3 CAD ATDC

4, KET LUAN

Qua trinh chdy hién dai GPPC dugc ap dung trong
déng co nhiét 1a mé hinh chay c6 thé dap tng dugc cac
yéu cau ngay cang chat ché cla tiéu chudn vé khi thai
trong déng co dang ap dung & cac nudc trén thé gidi cling
nhu & Viét Nam. Viéc diéu khién cac théng s6 cla qua
trinh chdy, théng qua thai diém phun chinh SOl Ia nhéan
t6 quyét dinh dén dac tinh chay cling nhu phat thai, dac
tinh lam viéc ctia dong co. K&t qua clia nghién ctru da cho
thay, viéc sit dung thong sé cho ché dé phun kép véi thoi
diém phun lan tha hai phu hgp sé lam thay déi dugc quy
luat chdy, quy luat téa nhiét va c6 thé kiém soat hiéu suat
clia dong co.
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Nghién cu xay dung chuong trinh kiém tra chéo vj tri tau
trén ECDIS nang cao an toan khi hang hai ven bo

B PGS.TS. NGUYEN THAI DUONG"; ThS. NGUYEN DINH HAI

Truong Dai hoc Hang hai Viét Nam
Email: ®nguyenthaiduong@vimaru.edu.vn

TOM TAT: Xu hudng hang hai hién dai, trén tau
duoc trang bi hai hé théng thong tin va hién thi
hai dé dién t& ECDIS (Electronic Chart Display
Information System) déc lap. Khi hang hai, vi tri tau
chl yéu dugc xac dinh bang cac hé théng vé tinh
dinh vi toan cdu GNSS (Global Navigation Satellite
System) va hién thj trén ECDIS. Nhdm han ché céac
sai [Am trong viéc dan tau, Té chic Hang hai Qudc
té (IMO) da dua ra cac yéu cau, khuyén nghj vé viéc
s dung cac phuong phap xac dinh vi tri tau khac
nhau nhu: Quan sat truc tiép bang méat, xac dinh
bang ra-da, st dung thién thé... Tuy nhién, trén
thuc van xay ra nhiéu vu tau bi can xuat phat ban
dau tu viéc qud tin tudng vao hé théng ECDIS va
sy bat can cla s quan truc ca. Trong bai bao nay,
nhém tac gid dé xuat phuong phap kiém tra chéo
vi tri tau trén ECDIS nham han ché cac sai IdAm gay
nén hién tugng léch duong, dua tau vao vung han
ché d6 sau, mac can.

TU KHOA: Hé théng théng tin va hién thi hai dd
dién 1, kiém tra chéo vi tri tau, tau mac can.

ABSTRACT: In modern navigation, the ship is
equipped with two independent the Electronic Chart
Display Information System (ECDIS). During sailing,
the ship's position is mainly determined by Global
Navigation Satellite System (GNSS) and displayed
on ECDIS. In order to limit mistakes in guiding
ships, the International Maritime Organization (IMO)
has issued requirements and recommendations
on the use of different methods of determining
ship position such as: Observing directly by eye,
determined by radar, using celestial bodies, efc.
However, in reality, many cases of ship running
aground still occur initially due to over-reliance on
the ECDIS system and carelessness of the Officer
Of the Watch. In this article, the authors propose
a method to cross-check the ship's position on
ECDIS to limit mistakes that cause deviations and
bring ships into depth-restricted areas.

KEYWORDS: Electronic chart display information
system, position crosss-checking, grounded vessel.

1. DAT VAN DE
Trong hang hai, dé nang cao doé chinh xac cda vi tri tau
nhan dugc tir may thu GPS (Global Position System) can

thuc hién t6t cac budc sau: Cai dat thong sé ban dau nhu:
Do cao ang-ten, gidi han muc d6 nhiéu, gidi han dé cao vé
tinh... d€ han ché sai s6 clia hé théng; chon thai diém doc
thoéng s6 vi tri trén man hinh may thu: Chon ché d6 2D/3D,
hé s6 danh gia sai s6 hinh hoc (HDOP - Horizontal Delution
Of Precision); thao tac lén hai dé giday hoac két néi véi hé
théng ECDIS: Can hiéu chinh sai s6 do hé trac dia khong
tuang thich, xac dinh dién tich xac suat chira vi tri tau thuc
t& [1]. Mac duT6 chuc Hang hai Quéc té (IMO) dua ra nhiéu
hudng dan, khuyén nghi. Hé théng quan ly an toan quéc
t&€ ISM (International Safety System) da dugc trién khai tai
cac cong ty van tai bién. Tuy nhién, trén thuc té van xay ra
nhiéu vu viéc tau mac can ma nguyén nhan chinh la do su
bat can clia thuyén vién, hién tugng bd sét, nham lan muc
tiéu, bai can do thiéu su kiém tra chéo vi tri tau trén ECDIS.

Nhiéu t6 chic hang hai da chi ra rdng: ECDIS chi la
cdng cu cho ngudi di bién ap dung cac chiic nang clia né
dé nhan dugc nhiéu théng tin cing mét ltc, nhanh chéng
danh gid va lya chon cach thuic hanh déng phu hgp, con
lai tat ca van phu thudc vao kién thic va ky nang cua si
quan truc ca doc lap [2]. Mot diéu nguy hiém vé cing don
gidn nhung van xay ra trong thuc té, dé la doi khi viéc dan
tau st dung ECDIS tré thanh bai tap thuc hanh dugc diéu
khién bai nhiing ngudi c6 nang khi€u may tinh hon la
nhing ngudi c6 kinh nghiém thuc t& hang hai. Nguy hiém
han khi c6 mét s6 si quan, cé 1é chua bao gid st dung biéu
xich la ban dé xac dinh vi tri tau bang huéng ngédm (visual
method) hay sit dung sextant xac dinh vi tri tau bang quan
trac thién thé (Celestial body method), ho qua tin tudng
vao cac hé théng dién tlr (ECDIS, GNSS) ma quén di viéc
kiém tra chéo céac théng tin do n6 cung cap nhu nhing gi
cac si quan co kinh nghiém thuc té thudng lam. Trong bai
bao nay, nhém tac gia tap trung giai quyét mot sé van dé
nham gép phan han ché céac su ¢ vé viéc dinh vi dan tau
khi hang hdi ven bo.

2.NGUYEN NHAN TAU BI CANKHI HANG HAIVEN BO

Trong pham vi nghién ciu, tac gia phan tich mét sé vu
tau bi can ma nguyén nhan ban dau la do thiéu kiém tra
chéo vi tri tau dan dén viéc thi€u su cdnh bao dé si quan
truc ca c6 hanh déng phu hgp, tranh cac bai can, khu vuc
nguy hiém, do sau han ché.

2.1. Tai nan hang hai: Tau Kaami méac can trén viing
bién Little Minch Scotland [3]

Tau hang béach hoa Kaami, quéc tich Panama, s6 IMO:
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9063885, dung tich toan phan 2715, chiéu dai l6n nhat
89,95 m bi can tai bai can Sgeir Graidach thudc vung bién
Little Minch, ba tay Scotland khi hanh trinh tir Drogheda
Ireland di Slite Swede (Hinh 2.1).

)

R -—>

1 / Kaami's grounding position

SARALN

Hinh 2.1: Vi tri tau Kaami bi can ldc 1h41 ngay 23/3/2020

Tau Kaami dugc trang bi day du 2 hé théng ECDIS doc
lap, 2 radar va cac trang thiét bi hang hai hién dai theo quy
dinh clia Cong udc vé an toan sinh mang con ngudi trén
bién (SOLAS).

Starboard radar

Chief Officer position
Hinh 2.2: Buéng I3i tau Kaami

Bao cdo diéu tra tai nan hang hai cta Hiép héi Tau
budn Vuong quéc Anh (Marine Accident Investigation -
United Kingdom Merchant Shipping) chi ra mét sé nguyén
nhan lam tau Kaami bi mac can:

-Thuyén trudng khong kiém tra day da tuyén hang hai
du tinh do thuyén phé 2 1ap;

- S dung hai do6 co ty 1é xich khéng phu hop khi lap
tuyén hang hai du tinh;

- Tinh todn chan hoa tiéu t6i thiu va dat d6 sau an
toan trén ECDIS chua chinh xac;

- Khéng tién hanh céac bién phap kiém tra chéo vi tri
tau trén ECDIS;

- Chuc ndng cdnh bao nguy hiém ctia ECDIS chua dugc
khai thac tot.

124

2.2. Tai nan hang hai: Tau Nemrut Bay méc can trén
vung bién Binh Thuan - Viét Nam [4]

Tau Nemrut Bay, Quéc tich Panama, S6 IMO: 9860788,
trong tai 34431T, chiéu dai I6n nhat 179,97 m, mén nudc
thyc té: mai 8,57 m - lai 9,36 m. Tau roi cang Manila -
Philippines di Viing Tau - Viét Nam dé trd hang. Thai tiét
khu vuc hang hai nhu sau:

Theo ban tin du bao thdi tiét bién khu vuc tinh Binh
Thuan clia Pai Khi tugng thdy vén tinh Binh Thuan ngay
20/6/2023: Dy bao thdi tiét viing bién Binh Thuan tir 16h00
ngay 20/6 dén 16h00 ngay 21/6/2023: Tam nhin xa trén 10
km, giam ti 4 - 10 km trong mua; gi6 Tay Nam cap 4 - 5,
6 ltc cdp 6; bién ddng nhe, sdng bién cao trung binh tu
1,0-2,0m.

Theo bén tin du bao thai tiét bién ngay 21/6/2023 cla
Trung tdm Du bdo khi tugng thly van Quéc gia: Vung bién
ti Binh Thuan dén Ca Mau c6 gi6 Tay Nam cép 4 - 5; séng
bién cao 1,0-2,0 m, ¢ ldc trén 2,0 m.

Tuyén dwimg hanh trinh tau da lip

Bai can Britto

Hinh 2.3: Vi tri tau Nemrut Bay lic 08h30 ngay 21/6/2023

Thai diém 08h30, tau Nemrut Bay hanh trinh dén vi
tri cé toa d6: 10°32.276'N; 108°03.793'E, hudng 253°0,
van toéc 11,6 hai ly/gis. Nhan thay tai khu vuc c6 nhiéu
tau ca dang hoat dong, thuyén phé 3 yéu cau thuy tha lai
chuyén tir ché d 1ai tu dong sang ché db lai tay dé tranh
va vdi tau ca.

Tau tiép tuc hanh trinh, tranh va, dén 09h42 ngay
21/6/2023, d6t nhién bi rung lac manh va téc do tau giam
dan. Thuyén trudng lénh gidm ntia may sau do diing may,
[ic nay hudng mai tau la 255°, van téc vé 0. Sau khi tién hanh
ki€ém tra da phat hién tau bi mac can tai bai can Britto c6 toa
d6:10°29,556'N; 107°050,196'E , cach clfa bién Lagi, tinh Binh
Thuan, Viét Nam khoang 10 hai ly vé phia Dong Nam.

Hinh 2.4: Vj tri tau Nemrut Bay mdac can trén hai dé dién tur



Hinh 2.5: Vj tri tau Nemrut Bay mdc can trén hai dé gidy

Bao cdo diéu tra tai nan ctia Cang vu Binh Thuén chira
mot s6 nguyén nhan lam tau Nemrut Bay bi mac can:

- Thuyén pho 2 lap tuyén hang hai du tinh trén ECDIS
tir cdng Manila - Philippines dén Viing Tau - Viét Nam).
Tuyén dudng tu diém WPT 07 (11°58,70N, 120°58,03E) dén
diém chuyén huéng WPT 08 (10°16,54N, 107°06,13E). Do
bat cin, thuyén phé hai da ké dudng di qua khu vuc bai
can Britto trén viing bién Lagi, tinh Binh Thuan, Viét Nam.

-Thuyén phd 3 la siquan truc cakhong tuan thitheo ding
huéng dan vé viéc xac dinh vi tri tau trong hé théng quan ly
an toan quéc té ctia Cong ty cling nhu cac khuyén nghi ctia 6
chuic Hang hai Quéc té (IMO) tai Nghi quyét A.529(13) [5]. Do
vay, thuyén pho 3 da khong kip thai phat hién vi tri cda bai can
Britto khi tau hanh trinh t&i gan khu vuc d6.

- Thuyén trudng khéng kiém tra day du ké hoach
chuyén di do thuyén pho 2 1ap. Qui trinh thuc hién quan ly
nguén luc budng lai BRM (Bridge Resource Management)
vao thdi diém xay ra su ¢ tau bi can chua ddng huéng dan
cla Cong ty va T6 chiic Hang hai Quéc té.

* Nhdn xét:

Hai bao cao diéu tra tai nan tau mac can chi ra nhiéu
nguyén nhan chd quan, khach quan khac nhau. Trong
pham vi nghién ctu ctia bai bao nay, nhom tac gia dé xuat
giai phap khac phuc hai nguyén nhan si quan hang hai dé
mac phai nhu sau:

- Do bét cén, thuyén pho 2 st dung hai dé dién tur
c6 ty 1& xich nho nén tuyén hang hai du tinh ké qua khu
vuc nguy hiém, d6 sau han ché. Mat khac, thuyén truéng
kiém tra chua day du nén khéng phét hién ra thiéu sét cda
thuyén pho 2.

- Trong qua trinh dan tau, si quan truc ca khéng tién
hanh céc phuang phap doc lap dé kiém tra chéo vi tri tau
trén ECDIS. Piéu nay dan dén viéc khong phat hién dugc
mai nguy hiém do thiéu sét khi lap tuyén hang hai du tinh
noi trén.

3. CHUONG TRINH KIEM TRA CHEO VI TRi TAU TREN
ECDIS
DE& c6 thé phét hién, cdnh bao ddi véi mot vi tri hoac
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khu vuc nguy hiém hang hai (vi du nhu bai can Britto - Hinh
3.7), trudc hét can xac dinh cac gidi han an toan sau:

- Khodng céch ti tau tdi vi tri nguy hiém - canh béo
gidi han an toan: D.,.

- Khodng céch tur tau tdi vi tri nguy hiém - cdnh bao
gidi han nguy hiém: D..

- Khodng céch tir diém nguy hiém téi dudng di thuc
té - canh béo léch dudong: D..

Hinh 3.1: Giéi han canh bao nguy hiém tau mac can

CécgidihanantoanD,,D,, D, dugc xac dinh dya trén
cac thong sé nhu: Loai tau, khu vuc hang hai, diéu kién thoi
tiét... két hgp tham khao y kién chuyén gia.

V6i mét khu vuc hang hai nhat dinh, trudc hét can xac
dinh b6 co s& di liéu bao gobm tat ca cac vi tri, khu vuc
nguy hiém, d6 sau han ché...: {A} ={T, T,, T,,..,T }{A} = (T,
T,T,..T }.B6 cosddiliéu nay dugc xay dung dua vao viéc
khao sat cac s6 liéu trén hai d6, dong thai c6 tham khao y
kién chuyén gia va dugc cap nhat theo thuc té hang hai.
B6 co s& dit liéu cac vi tri nguy hiém {A} = {T,7,T,..T}sé
dugc cai dat trén mdy tinh trung tam.

Trudng hop tau di ddng tuyén hang hai du tinh sé
khong xay ra tai nan mac can. Tuy nhién, do cac yéu t6 nhu:
Tac dong cua gié va dong chay; sau khi diéu dong tranh va;
su bat can clia thuyén vién... trong tam tau sé dich chuyén
trén dudng di thuc tE HTT.

Qua b6 chuyén ddi, vi tri GPS sé dugc xac lap trén may
tinh, tr d6 dudng di thuc té HTT dugc tinh todn. Tuy nhién,
vi tri tau thuc chat la vi tri ang-ten may thu GPS nén huéng
dich chuyén cla vi tri tau (vi tri GPS) sé thay déi lién tuc
theo su dich chuyén thuc té cla trong tam tau. Do vay, dé
phuc vu viéc canh bao nguy cg mac can, hudng thuc té
dugc xac dinh [a huéng tu vi tri hién tai cda tau (vi tri GPS)
dén diém chuyén hudng (WPT) tiép theo. Phuong trinh
dudng di thuc té cla tau HTT dugc xac lap trong hé toa
do vudng goc Descartes: ax + by + ¢ = 0. Khodng cach téi
diém nguy hiém hang hai gan nhét D, d6i véi muc tiéu T,
(x;, y,) dugc xac dinh theo cong thuc:
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ax, + By, +¢| 3.1

@ +b%)

Vi tri tau hién tai la F, (x, y), tinh todn khodng cach D tif tau dén diém nguy hiém hang hai T, (x,, y) dugc thuc hién bai

D=\x—x)+(-y) (3.2)

So do6 khai xay dung thiét bi canh bao nguy ca mac can nhu sau:

ham Euclid:

GPS

v

ECDIS

@/

\ 4

COMPUTER

A

Hinh 3.2: So dé khéi thiét bi canh bao nguy hiém

Tin hiéu GPS dugc cai dat vao COMPUTER qua bang
mach nhan tin hiéu GPS VK-162. Tin hiéu tu ECDIS (Bo
dir liéu vi ti cac di€ém nguy hiém hang hai, vi tri cac diém
chuyén hudng, tuyén hang hai du tinh) duoc cai dat vao
COMPUTER théng qua cap chuyén di USB TO COM RS232
TTL UART HL-340 CH340 PLC.

Qui trinh cdnh bdo nguy hiém:

- Muc 1: Canh bao sém khi: D < D,

- Mic 2: Canh bao nguy hiém khi:D <D, vaD, <D,

- Mic 3: Canh bao khén cdp khi:D < D,vaD, <D,

Phuong thiic canh bdo:

- Canh bao trén may tinh: hinh anh + am thanh

- Canh bao trén dién thoai: hinh anh + am thanh

Tuy thudc vao diéu kién thuc té€, phuong thiic canh
bao trén may tinh, dién thoai hodc thiét bi khac dugc thiét
ké phu hop, c6 tac ddng hiéu qua dén thi giac, thinh giac
cla si quan truc ca. Hé théng canh bao nguy cg mac can
thuc hién trén co s& kiém tra chéo vi tri theo thdi gian thuc
Vi vi tri cia cac diém nguy hiém hang hai trong khu vuc
dan tau. Trén co sG cac canh bao nhan dugc, st quan truc ca
sé tiép tuc kiém tra chéo vi tri tau bang cac phucng phap
cb do tin cay cao theo hudng dan ctia IMO nhu: Xac dinh
bang hudng ngam; st dung phuong vi va khoang cach
radar; dudng vi tri gidi han...

4, KET LUAN

Nhom tac gia da xay dung dugc ca sé ly thuyét va dé
xuat chuong trinh kiém tra chéo vi tri tau trén ECDIS. Trong
diéu kién va pham vi nghién ctu han ché, chuang trinh
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dugc thiét lap chua c6 day da cac khao sat thuc té va tham
khao nhiéu y kién chuyén gia hang hai. Trong thai gian tdi,
nhom tac gia sé ti€p tuc nghién ciu xay dung cho moét loai
tau cu thé, chay chuyén tuyén va tién hanh th nghiém doé
tin cdy, tinh hiéu qua ctia chuong trinh.

L&i cdm on: Nghién clu nay dugc tai trg bgi Truong
Pai hoc Hang hai Viét Nam trong Dé tai ma sé DT23-24.02.
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Ung dung machine learning

trong nhan dién va phan loai qua cam sanh

B ThS. NGUYEN DINH KHIEM®™; PGS. TS. HOANG MANH CUONG®

Truong Dai hoc Hang hai Viét Nam

Email: Wkhiemnd.vck@vimaru.edu.vn; Pcuonghm@vimaru.edu.vn

TOM TAT: Trong bai bao nay, nhém tac gid nghién
cu Ung dung machine learning trong nhan dién va
phan loai qua cam sanh. Dau tién, nhém tac gid xay
dung md hinh machine learning cé kha nang nhan
dién va phan loai qud cam sanh. Mé hinh machine
learning nay duoc "hoc” i mé hinh phat hién déi
tuong YOLOVS8 véi di liéu ddu vao 1a anh qua cam
sanh. Viéc xay dung md hinh machine learning
duoc thuc hién trén Google colab. Sau d6, mé hinh
machine learning lai dugc si dung trén bo mach
raspberry dé cé thé phan loai duoc qud cam sanh
dU tiéu chudn hay chua du tiéu chuan.

TU KHOA: Python, hoc may, YOLOVS.

ABSTRACT: In this article, the authors research
the application of machine learning in identifying
and classifying oranges. First, the authors built a
machine learning model capable of identifying and
classifying oranges. This machine learning model
is "learned” from the YOLOV8 object detection
model with input data being images of oranges.
The machine learning model was built on Google
Colab. Then the machine learning model is used on
an raspberry board to be able to classify the orange
as qualified or unqualified.

KEYWORDS: Python, machine learning, YOLOVS8.

1.DAT VAN DE

Machine Learning la mét linh vuc cua tri tué nhan
tao lién quan dén viéc nghién clu va xay dung céac ki
thuat cho phép cac hé théng “hoc” tu déng tu di liéu
dé gidi quyét nhiing van dé cu thé [7]. M6t vai nam gan
day, tri tué nhan tao néi chung va machine learning néi
riéng da va dang dugc iing dung ngay cang nhiéu trong
doi séng con ngudi. Dac biét, c6 kha nang du doan (du
doan gia ca vat liéu, du toan nhu cau st dung, két qua
tran ddu...) va nhan dién (nhan dién ch viét, nhan dién
bién bdo, nhan dién vat thé...) [2]. Trong bai bdo nay,
chung t6i nghién ctiu ng dung Machine learning trong
nhan dién va phan loai qua cam sanh - mét loai néng

san kha phd bién & Viét Nam. Viéc nhan dién dugc tién
hanh bang cach cho mé hinh phat hién déi tugng Yolov8
“hoc” v&i dt liéu 13 dnh cac quéa cam sanh dat tiéu chuén
va khong dat tiéu chuén. D liéu nay dugc thu thap tu
nhiéu nguén, c6 thé tir Internet hodc st dung dién thoai
dé chup anh hodc st dung camera pi dé chup anh. Viéc
chup anh cling dugc ti€n hanh véi cac diéu kién khac
nhau, c6 thé Ia ban ngay véi énh sang tu nhién hoac ban
dém vai dnh sang tir bong dién va véi khoang cach khac
nhau. Bong thai, mot qua cam ciing dudc chup vai cac
géc d6 khac nhau. Chinh vi thé, di liéu la kha da dang
nham tang d6 chinh xac khi du doan ctia mé hinh. Buéc
tiép theo 13 gan nhan cho tat ca cac anh thu dugc dé lam
dirliéu. D€ cho mé hinh Yolov8“hoc” can c¢6 GPU (Graphic
Proccessing Unit, la mét vi mach chuyén dung dugc thiét
ké& dé thao tac va truy cap boé nhé dé hoa mot cach nhanh
chéng), do @6 nhom tac st dung GPU c6 san trén Google
Colab dé huan luyén.

M6 hinh sau khi dugc hudn luyén trén méi trudng Google
Colab lai dugc nhing vao board raspberry pi 4 - mét chiéc
may tinh nho, ré tién, c6 thé lap trinh. Mét chiéc camera dugc
két ndi véi board raspberry dé chup anh cac qua cam sanh
trén bang chuyén va gui di liéu vé board raspberry. Ngon
ng( Python dugc sit dung dé dua &nh thu dugc tir camera
pi vao m6 hinh machine learning da huan luyén va c6 kha
nang nhan biét hinh anh nhing qua cam sanh khéng dat
tiéu chudn. Dua vao nhén cta nhiing qua cam sanh khéng
dat tiéu chuan, board raspberry sé diéu khién déng ca servo
dé loai b qua cam do ra khéi bang chuyén.,

2. XAY DUNG MO HINH NHAN DIEN CAM SANH
TREN GOOGLE COLAB

2.1. Google Colab

Google Colab la mét sadn pham tir Google Research,
cho phép bat ky ai viét va thuc hién ngén ngt Python tuy
y thong qua trinh duyét ma khong yéu cau viéc cai dat
phan mém hay cau hinh may tinh. Google Colab hé trg
da dang tién ich, dac biét phu hgp véi cac du an lién quan
dén machine learning, phan tich dir liéu va gido duc. Ngoai
ra, Google Colab c6 thé tich hgp mot cach thudn tién vai
Google Drive, nghia la chung ta cé thé truy cap va lam viéc
trén cac tép tai liéu trong Google Drive ngay tu Google
Colab va ngugc lai.
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2.2. M hinh phét hién d6i tuong Yolovs

YOLO (You Only Look Once) la mé hinh phat hién dgi tugng phd bién dugc biét dén vai tdc dd nhanh va do chinh xac
cao. M6 hinh nay lan dau tién dugc gidi thiéu bdi Joseph Redmon va cong su [1]. Sau d6, da cé nhiéu phién ban ctia YOLO
dugc giGi thiéu, méi phién ban dugc xay dung dé cai tién phién ban tién nhiém, mot trong nhiing phién ban gan day nhat
la Yolov9. Bau vao ctia mé hinh Yolo Ia mét anh, mé hinh sé nhan dang anh d6 c6 déi tugng nao hay khéng, sau dé sé xac
dinh toa d6 ctia d6i tugng trong anh.

Mé hinh Yolov8 dugc st dung dé xay dung mé hinh nhan dién cam sanh véi tap dit liéu vé anh cam sanh trén méi trudng
Google Colab.

2.3. Xay dung dit liéu huan luyén

Tap dit liéu dnh cam sanh dugc dung dé huén luyén nhu Hinh 2.1a va Hinh 2.2a.

Bk T
B B B 0 B

e
e i i i e i i i i i i i i i
i i i i i i S e i s
o i L i S i e 2 e
e

Hinh 2.1a: Tap 3nh cam khéng dat tiéu chuan Hinh 2.1b: Hinh 3nh mét qua cam khéng dat tiéu chuan

Qua cam sanh khong dat tiéu chudn (Hinh 2.1a) 1a nhiing qua cam da xuat hién mau vang.
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Hinh 2.2a: Tap 3nh cam sanh dat tiéu chun Hinh 2.2b: Hinh 3nh mét qua cam dat tiéu chuan

Qua cam sanh dat tiéu chuén (Hinh 2.2a) 1a nhiing qua cam chua xuat hién mau vang.

Toan bo anh da thu thap dudc chia thanh hai tap: Tap dii liéu “train” - dung dé huan luyén trong qua trinh may hoc
(khodng 80% anh) va tap dir liéu “val” - dung dé kiém thir @6 chinh xac cia mé hinh may hoc trong qué trinh huén luyén
(khoadng 20% anh). Véi tap “train” mé hinh Yolov8 sé “nhin” va “hoc” cac anh tir tap nay. Con tap “val” dugc st dung dé tinh
chinh cac siéu tham s6 ctia mé hinh. M6 hinh dugc huan luyén thinh thoang nhin thay dit liéu & tap “val” nhung khong bao
gio“hoc”tu dir liéu nay [8].

D(t liéu dnh dugc gan nhan cho nhiing qua cam sanh dat tiéu chuan la camsanhok va nhimng qua cam sanh khéng dat
tiéu chuan la camsanhnook.

2.4. Xay dung mé hinh

Anh cam sanh da dugc gan nhan sé dugc xuat sang dang dit liéu phi hop dé hudn luyén mé hinh. Qué trinh huan luyén
dién ra trén Google Colab, trai qua cac budc sau:

Budc 1: Tai dit liéu huan luyén 1én Google Drive va tao lién két dit liéu gitta Google Drive va Google Colab.

Budc 2: Cai dat Yolov8 trén Google Colab.

Budc 3: Huan luyén moé hinh nhan dién va phan loai cam sanh.

Viéc huan luyén dugc thuc hién qua cac vong lap cho dén khi cac ham box_loss (ham do ludng 16i trong viéc du doan
toa do clia cac hop gidi han) va cls_loss (ham dinh lugng 16i trong viéc dy doan I6p déi tugng cho méi hop gidi han) it thay
déi. Diéu nay cé nghia la sai s6 trong viéc nhan dién vi tri qua cam sanh va sai s8 trong viéc nhan dién qua cam sanh dat tiéu
chuan hay khong dat tiéu chuan thay d6i khong dang ké thi ding huan luyén. G day, sau 100 vong lap thi qua trinh huan
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luyén két thic, mé hinh tét nhat trong cac vong l3p sé dugc luu lai. Pay cling 1a mé hinh dugc st dung dé nhan dién va
phan loai cam sanh. Bong thdi, ta cling thu dugc cac d6 thi ctia qua trinh hudn luyén nhu & Hinh 2.3.

train/box_loss train/cls_loss

metrics/precision(B)

metrics/recall(B)
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Hinh 2.3: Cdc dé thj cua qua trinh huan luyén

Cac d6 thi 6 Hinh 2.3 cho biét cac thong s6 danh gia mo
hinh da xay dung [1], cu thé la:

- Metrics/precision(B) (Hinh 2.3¢), con goi la d6 tin cay,
la ty lé gitra s6 lugng cac du doan dlng thudc vao mét Igp
cu thé va téng s6 du doan thudc vao 16p do.

- Metrics/recall(B)) (Hinh 2.3d), con goi la do nhay, la ty
I& gilia s6 luong cac du doan dung thudc vao mot 16p cu
thé va téng s6 mau that su thudc vao I6p do.

- Metrics/mAP50(B) & Hinh 2.3g, la d6 chinh xac trung
binh dugc tinh & ngudng giao nhau trén hgp nhau (loV) la
0,50. loU la thuéc do dinh lugng su chdng chéo gilra hép
gi6i han du doan (predicted bounding box) va hép gidi han
su that mat dat (ground-truth bounding box).

- Metrics/mAP50-95(B) trong Hinh 2.3h, la trung binh
clia d6 chinh xac trung binh dugc tinh & cac ngudng loU
khac nhau, dao dong tr 0,50 dén 0,95.

TU cac d6 thi nay cho thdy mé hinh da xay dung tuong
déi tot. Piéu nay thé hién qua gia tri clia cac thanh phan
tiéu biéu clia ham t6n that box_loss (Hinh 2.3a), cls_loss
(Hinh 2.3b), & tap “train” va box_loss (Hinh 2.4e), cls_loss
(Hinh 2.3f), 3 tap “val” déu giam dan sau 100 vong lap. Dong
thai, do tin cay (metrics/precision(B)) & Hinh 2.3c va d6 nhay
(metrics/recall(B)) & Hinh 2.3d déu tang va cao. Ngoai ra, cac
théng s6 vé mAP50(B) va mAP50-90(B) cling tang va gan
bang 1, diéu nay cé nghia du doan ctia mé hinh va vi tri
thuc té cla cac vat thé trén anh 1a gan giéng nhau.

3.THUC NGHIEM VA DANH GIA

3.1. Xay dung mo hinh thuc nghiém nhan dién va
phan loai qua cam sanh

M6 hinh nhan dién phan loai cam sanh bao gébm cac b6
phan chinh sau: Board Raspberry dugc két néi véi mé-dun
camera, bdng tai, ddng cao chay bang tai, ddng co servo va
cam bién va nguén céap dién nhu & Hinh 3.1.

Két qua
nhan dang

Cam sanh
khong dat
\

< [

-

Pong co

b d

Cam sanh
dabticu

chuan

<4

Hinh 3.1: M6 hinh nhan dién va phan loai cam sanh
Mé-dun camera sé gui hinh dnh vé cac qua cam sanh
dang chay trén bang tai vé board Raspberry. Mé hinh nhan
dién cam sanh da xay dung trén Google Colab dugc nhing
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vao board Raspberry sé nhan dién cac hinh dnh thu dugc
tlr camera. Dua trén viéc so sanh cac nhan clia cac anh cam
sanh thu dugc, board Raspberry sé tién hanh diéu khién
déng co servo gat cam khéng dat tiéu chuén ra khéi bang
chuyén (Hinh 3.2a). Mot cdm bién phat hién vat dugc su
dung dé€ nhan biét vi tri qua cam trén bang chuyén, dé
quyét dinh thai diém gat cam sanh khéng dat tiéu chuan.
Dai véi nhiing qua cam sanh dat tiéu chuin sé khong bi
gat va di chuyén t6i cudi bang chuyén (Hinh 3.2b).

Hinh 3.2a: Déng co servo gat cam khéng dat

Hinh 3.2b: Cam tiéu chuén khéng bi gat

3.2. Danh gia két qua

Trong phan thuc nghiém nay, tac giad cho mé hinh nhan
dién cam sanh hoat déng va danh gia sai s6. Két qua cho
thay mé hinh nhan dién dugc rat tot néu dii liéu dau vao la
anh cla cac qua cam sanh vi anh nay kha giéng vai tap dir
liéu huan luyén. Tuy nhién, néu dnh cam sanh dén ti video
thi viéc nhan dién chua chinh xac. Nguyén nhan dan dén
han ché nay do mé-dun camera dé bi anh huéng bai diéu
kién anh sang, t6c d6 xt ly ctia bo mach raspberry chua cao.
Mot s6 hinh anh vé d6 tin cdy khi nhan dién dugc minh hoa
G Hinh 3.3.

130

Hinh 3.3: Hinh dnh vé dé tin cdy khi nhan dién cda mé hinh

Do tin cay khi nhan dién cam sanh dat tiéu chuin co
thé dat t&i 88%, con cam sanh khéng dat tiéu chudn cé thé
dat tGi 97% nhu & Hinh 3.3.

4, KET LUAN

Bai bdo nay ung dung Machine learning trong nhan
dién va phan loai qua cam sanh trong thai gian thuc. Cac
két qua dat dugc bao gom: Xay dung dugc mé hinh nhan
dién qua cam trén Google Colab cung vai cac d6 thi danh
gia hiéu suat ctia mé hinh; moé hinh thuc té€ phan loai qua
cam sanh dat tiéu chudn st dung bo mach raspberry. Viéc
phan loai cam chd yéu dua vao mau sac, néu xuat hién
mau vang & vé ngoai qua cam thi do6 la cam khéng dat tiéu
chuén va sé bi loai khoi bang chuyén.

L&i cdm on: Nghién clu nay dugc tai trg bdi Truong
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT23-24.31.
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dé danh gid nguy co dam va gitta tau va cau
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TOM TAT: Khi xay ra dam va gilra tau vdi cac céng
trinh ¢& dinh nhu cdu anh hudng rat 16n dén an
toan, kinh t& cing nhu maéi trudng. Nguy co dam
va gilra tau va ciu cin duoc danh gid bang cac méd
hinh tién fién dé cé cac bién phap nhdm phong
ngla dam va clng nhu bao vé cau hiéu qua. Trong
bai bao nay, mét mé hinh canh bao nguy co dam va
gilra tau va cau dua trén logic mo tr géc d6 hanh vi
cla tau st dung di liéu tir AIS da duoc dé xudt. Mé
hinh xac dinh cac yéu 18 rdi ro mét cach toan dién
nhu dé sau, hudng di, van t8c cla tau, t& dé thiét
lap cac tap hop mo dé xac dinh nguy co dam va.
Dé xac minh tinh hiéu qua cdia mé hinh dé xuat, da
liéu AIS cla tau khi tiép can ciu da dugc st dung
dé tién hanh tha nghiém. K&t qua cho thdy mé hinh
dé& xuat cé thé du doan nguy co dam va vdi do
chinh xac cao khi tau di qua dudi cau.

TU KHOA: MUc d& nguy hiém, nguy co dam va, giao
théng hang hai, phan tich rdi ro, an toan hang hai.

ABSTRACT: A collision between a ship and a
fixed structure such as a bridge greatly affects
safety, economics, and the environment. The risk
of collision between ships and bridges needs to be
assessed using advanced models o take measures
to prevent collisions and effectively protect bridges.
This paper proposes a collision risk warning model
between ships and bridges based on fuzzy logic
from the perspective of ship behavior using data
from AIS. The model comprehensively determines
risk factors such as the ship's depth, direction, and
speed, thereby establishing fuzzy sets fo determine
the risk of collision. To verify the effectiveness of the
proposed model, AlS data in the area surrounding
the bridge was used to conduct experiments.
The results show that the proposed model can
accurately predict collision risk when ships pass
under the bridge.

KEYWORDS: Risk level, traffic analysis, collision
risk, maritime traffic, risk analysis, maritime safety.

1. DAT VAN BE

Nhimng cay cau vugt séng, vugt bién da dong mot vai
trd khong thé thi€u trong su phat trién kinh té, tao diéu
kién thuan lgi cho giao théng va thuc ddy phat trién kinh
té khu vuc. Tuy nhién, su xuat hién clia cac cay cau ciing
da tré thanh chuéng ngai vat nhan tao trén ludng, can
tr& phan nao viéc van chuyén dudng thay & cac muc do
khac nhau, déng thai cling dan dén kha nang xay ra dam
va gilfa tau va cau. Trén thé gidi da xay ra nhiéu vu tai nan
dam va nhu vay, gay thuong vong va thiét hai tai san rat
[6n va gy 6 nhiém méi trudng. Véi s6 lugng tau ngay cang
tang Ién hang nam, tau ngay cang Ién hon, trong tai tau va
t6c do tau ngay cang tang, viéc phan tich, nghién ctiu cac
yéu t6 dan dén dam va lam ca s& cho qué trinh danh gia an
toan va dua ra cac bién phap dé phong nguia, gidm thiéu
nguy co va canh bdo nguy co dam va, va cham gilta tau va
cau la dac biét quan trong.

Viéc cadnh bao s6m dé chu dong tranh va gilia tau va
cau chu yéu théng qua Hé théng quan ly giao thong tau
bién (VTS) tich hop hé théng camera giam sat, s dung hé
thdng nhan dang tu ddng (AIS) [1] d€ phat hién muc tiéu
va cdnh bao cac kha nang co thé xay ra dam va. Mac du
vay, trong qua trinh thuc hién xay ra mot s6 canh bao sai
hodc chua day du, diéu nay da han ché viéc dam bao ATGT
hang hai.

Dé giai quyét van dé nay, cac nha nghién cru da tién
hanh nhiéu nghién ctu vé rdi ro dam va gilra tau va cau.
Zhang va cOng su da phan tich qua trinh va cham cta tau
va cau dé phan tich cac anh hudng dén an toan van hanh
cla tau dang di chuyén [2]. Zhu va cong su dé xudt mot
phuang phap tiép can dua trén rui ro dé bao tri téi uu cac
cdy cau dudi tai trong giao théng [3]. Nhiing nghién ctu
nay tap trung vao viéc gidm thiéu hau qua hodc phan tich
cac yéu té nhan qua va rat it nghién ctu tap trung vao viéc
tranh va gira tau va cau. Bang cach phan tich cac vu tai
nan trong qua khii, cac nha nghién ctru ¢é thé xac dinh cac
yéu t6 rdi ro dam va gilra tau va cau, sau do6 st dung ching
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dé du doan nguy co dam va [4, 5]. Kich thudc tau da duagc
xem xét dén, tuy nhién, két qua tinh toan chua du chinh
xac vi con phu thudc vao nhiéu yéu t6 khac nhau. Cac mé
hinh toan hoc dé du doén tan sudt xay ra dam va la buéc
quan trong dé danh gia rui ro déi vSi va cham. Dua trén
cd ché xay ra dam va gila tau va cau, Kunz [6] da nghién
clu quy dao di sai hudng clia tau di sai hudng va xac suat
sé xay ra dam va, tu do dua ra phuong phap va quy trinh
phan tich rdiro.Viéc ap dung dirliéu AlS gidp diéu tra hanh
vi thuc té€ va chinh xac cla cac tau co lién quan dén dam
va. Hansen va céng su [7] da thuc hién cac nghién ctu vé
nguy co dam va cho cac thiét ké cau khac nhau cho eo bién
Sognejorden, chiing minh rang viéc sir dung dit liéu AlS la
cd s& viing chic dé thiét Iap mé hinh rdi ro danh gia nguy
cO va tan suat dam va.

Véi muc dich gidm nguy co dam va gilra tau va cau,
nghién ctu nay dé xuat mé hinh danh gia va canh bao tu
g6c d6 hanh vi clia tau, trong d6 str dung dit liéu AlS i cac
tau ap dung logic m& d€ mé hinh héa cac yéu té, tir do tinh
toan chi s6 rdi ro d€ hé trg hanh déng tranh va.

2. XU LY DU LIEU AIS

AlS tau da déng vai trd quan trong trong linh vuc ATGT
hang hai nhu hé trg diéu dong tau, kiém soat luéng giao
thong dudng thdy, quy hoach luéng tau... Viéc phan tich
d liéu AlS clia tau sé phan anh trung thuc cac thong tin co
ban cua tau gidp két qua tinh toan tré nén dang tin cay hon.

Cac thong tin AIS dugc chon dé phan tich théng ké
dugc trinh bay trong Bdng 2.1.

Béng 2.1. Dit liéu AIS st dung dé nghién ctru hanh vi tau

Théng tin Loai dirliéu Vidu
MMSI VARCHAR 412.108.584
TIME DATE 2023-12-20 09:11:26
LON(E) DOUBLE 106,7650
LAT(N) DOUBLE 20,8461
SOG (Kn) DOUBLE 8,20
COG (%) DOUBLE 285,45
LENGTH DOUBLE 143,5

Trudc khi phan tich di liéu dé nghién ctu hanh vi cta
tau, viéc xtt ly dit liéu phai dugc thuc hién dé loai bd nhiéu.
Nguyén tac loai bé nhiéu la s dung dinh lut vat ly co ban
vé chuyén déng cla tau, vi du nhu t6c dé tau. Sau khi co
dugc dit liéu AlS, viéc xtt ly dit liéu dugc thuc hién theo ba
budc dé rut ra hanh vi cda tau.

Budc dau tién la phan biét huéng hanh trinh (tau vao
va ra). Diéu nay can dugc phan biét trudc tién vi téc dé tau
6 thé lgi dung chénh léch muc nudc hodc dong chay dé
tang téc doé tau.

Budc thur hai la xac dinh quy dao cula tau trén tuyén
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lubng. S6 nhan dang MMSI dugc st dung dé xac dinh hanh
trinh cho céc tau khac nhau.

Budc thu ba la phan biét hanh trinh cla tau theo cac
muc nudc khac. Ludng van tai tai Hai Phong la lubng mot
chiéu, chiéu réng chi khoang 80 m, d6 sau clng han ché
cho nhiing tau van tai I16n. Viéc tim ra nhiing mau chét sé
gilp céc tau van tai I6n qua lai tuyén luéng thuan lgi.

3. XAY DUNG MO HINH CANH BAO PAM VA GIUA
TAU VA CAU AP DUNG LOGIC MG

Logic m& dugc st dung réng rdi trong phan tich rdi ro
va ra quyét dinh déi vai van tai hang hai. Dau tién, logic mg
c6 thé xtr ly t6t nhiing théng tin khéng chdc chdn hodc mo
h6.Théng thudng, cé ba giai doan trong qua trinh mé hinh
hoéa st dung logic ma&. Cu thé la lam md héa cac yéu té rai
ro, suy luan ma va gidi mo.

- Buéc 1: Lam m& cac yéu t6 co thé dan dén nguy co
dam va gilra tau va cau. Viéc dam va giira tau va cau bi anh
hudng bdinhiéu yéu té. Miic dé rui ro clia tiing yéu té dugc
chia thanh cac gia tri “thap”, “trung binh’, “cao” va “rat cao”.

C6 thé thay rang, khi di cing qua moét cay cau, tuy
nhién & cac tinh huéng khac nhau, vai diéu kién khac nhau,
thuyén trudng sé diéu dong tau v6i hudng va van téc khac
nhau. Bang phan tich di liéu AlS, cac yéu t6 dan dén nguy
cd dam va giira tau va cau c6 thé tinh dén nhu sau:

+ D6 sau: Theo théng ké di liéu AlS, t6c d6 clia tau
thay déi rat it theo do sau do tau hanh trinh véi téc dé an
toan theo yéu cau cta quy dinh va hudng dan ctia VTS.

+ Khoang cach dén cau: Khi tau dén gan cau sé khéng
da thai gian dé thuc hién cac hanh dong tranh va.

+ Huéng hanh trinh: Hudng hanh trinh c6 thé gay ra
su khac nhau vé hudng va t6c do cda tau khi di qua cling
mot cay cau.

+ D léch so vai chiéu cao tinh khéng théng thuyén:
Day la yéu t6 rai ro chinh dan dén va cham tau-cau. Khi do
léch nay I6n thi khé cé thé diéu chinh hudng tau, nhat Ia
khi tau & gan cau. Vi vay, kha nang xay ra va cham gitta cau
tau va cdu tau la rat 16n. Hon nira, d6 léch nay cling thay
déi khi tau ra hoac vao luéng do lugng hang hodac thay
triéu thay déi. Trong nghién ctu nay, do léch 5 m dugc
xac dinh c6 nguy co“trung binh”khi di qua cau; 1,2 lan dé
ip” va 0,8 lan chiéu dai ay c6 nguy

[éch nay cé nguy co “thap
co rui“cao”.

+ Chiéu dai tau: Trong nghién ctru nay, chiéu dai tau
115 m dugc xac dinh cé nguy ca “trung binh” khi di qua
cau; 0,8 1an chiéu dai nay c6 nguy co“thap”va 1,2 lan chiéu
dai nay c6 nguy ca rui ro “cao”

+ Khoang cach dén cau: Néu tau & rat gan cau, tau sé
khéng du thai gian dé thuc hién cac hanh dong tranh va.
Haon nia, khi tau dén gan cau sé xuat hién tuang tac thay
déng luc tao thém luc c6 thé dan dén tau va cham vdi tru.
Do do, khoang cach 0,9 nm dugc xac dinh la c6 muc do rai
ro “trung binh”va 0,6 nm km dugc coi la rdi ro “cao”.
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+ Huéng tau: Tau phai giir huéng khong dugc 1éch qua nhiéu so véi tim luéng khi di qua gam cau. Khi di tir dau luéng
vao, hudng 268° dugc xac dinh la co muiic d6 rui ro “thap”. Tuong tu, huéng 110° c6 muc dé rdi ro “thdp” cho tau dira.
+ T6c d6: Theo théng ké tur dir liéu AlS, phan 16n t6c d6 tau khi di qua cau nam trong khoang tir 6 - 8 kn. Nghién ctu
nay xac dinh téc d6 7 kn dugc coi la c6 muc dé rdi ro “trung binh” khi di qua cau.
Muic dé rui ro clia cac yéu yéu té dan dén nguy co dam va gilia tau va cau dugc mo ta trong Bang 3.1.
B3ng 3.1. Murc dé rdi ro cua cdc yéu yéu t6'dan dén nguy co dém va giita tau va cau

Yéu té Thap Trung binh Cao Rét cao
Chiéu dai tau (m) (74;92;115) (92;115;138) (115;138;166) -
D06 léch so véi chiéu cao tinh khéng (5;6;7,2) (4;5,6) (3,2;4;5) (2,6;3,2;4)
thong thuyén (m)
Khoang cach dén cau (nm) (1,5:1,2,0,9) (1,2:0,9,0,6) (0,9;0,6,0,3) (0,6;0,3;0)
Huéng tau di vao (%) 268 266 hoac 270 264 hoac 272 262 hoac 274
Huéng tau dira (9 110 108 hoac 112 106 hoac 114 104 hoac 116
Toc do (kn) (5:6,7) (6,7:8) (7:8:9) (8;9,10)

- Budc 2 bao gom thiét lap cac luat ma, hdp logic ma va co ché suy luan ma. Co s quy tdc ma dugc thiét lap bang cach
st dung lugc d6 IF-THEN va cac hdp logic m& dugc phat trién bang cach xac dinh cac bién dau vao va dau ra. Trong nghién
cltu nay, hop logic ma mét dau ra nhiéu dau vao dugc gidi thiéu. Két qua cla cac hop logic md dugc phét trién dugc thé

hién trén Hinh 3.1. Co ché suy ludn ma dua trén luat If - Then.

Chiéu dai tau
Vi tri
s tau
Khoang cach dén cu Ttr::ig P
——~ Nguy co
Tée a6 tau i | dam va
o | Dieu
Hwong tau déng tau

Hinh 3.1: Thiét I3p céc hép logic mé&

- Budc 3 la gidi ma cac thuat ngr ngdén ng, dua vao dé
6 thé thu dugc cac gia tri s6 clla nguy cd dam va gilia tau
va cau. Sau khi thiét 1ap dugc co s luat ma, can phat trién
b6 suy ludn mo dé xay dung mdi quan hé gilia cac bién
dau vao va dau ra. Trong nghién ctu nay, phuong phép suy
ludn m& Min-Max dugc ap dung dé rat ra cac gia tri chinh
Xac clla nguy co dam va gilra tau va cau.

4.MO PHONG VA DANH GIA KET QUA

Mot tau co chiéu dai 102 m di qua cau Hoang Van Thu
theo huéng tir dau ludng vao nhu trén Hinh 4.1. Trong qua
trinh tau hanh trinh ¢6 5 diém dugc st dung dé danh gia
nguy co dam va véi cau. Thong tin chi tiét vé qua trinh tau
di qua dugc thé hién trong Bdng 4.1. TU cac gié tri mo ta
trong Bdng 3.1, c6 thé rat ra cac gia tri ma cla cac yéu to
dan dén nguy co dam va gilia tau va cau. Yéu t6 chiéu dai

tau thudc muc doé rai ro “thap” vdi gia tri 0,8, c6 thé dugc

tinh bang nhu sau: (110-102) / (102-92) = 0,8. Do d6, chiéu
dai tau co thé dugc mo ta la (thap, 0,8). Tuong tu nhu vay,
gia tri clia cac yéu t6 khac c6 thé dugc suy ra nhu Bang 4.2.

Khi tau dén gan cau, khoang cach dén cau giam (gia
tri muc dé rdi ro cao), tau da diéu dong dé tranh va vdi
cau (t6c do va hudng thay déi dan dén gia tri muc do rui
ro clia cac yéu t6 nay giam dan). Gia tri rdi ro ctia d6 léch
so vGi chiéu cao tinh khong théng thuyén cling dugc
giam xudng muc rui ro thap. Diéu nay xac nhan tau da
qua cau thanh céng. Tuy nhién, dé cé dugc su danh gia
toan dién hon, viéc suy luan ma tiép tuc dugc thuc hién
sau suy luan ma.

Nguy co dam va gilta tau va cau dugc suy ra bang
cach st dung phuong phap tiép can kiéu Mamdani. Cu
thé, phuong phap nay st dung quy tic t6 hop Min-Max.
Cuéi cling, viéc giai m& dugc thuc hién bang phuong phap
trong tam, két qua dugc trinh bay trong Bdng 4.3.
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Hinh 4.1: Tau hanh trinh qua c3u Hoang Van Thu
Bang 4.1. Hanh trinh tau tai cic diém dénh gia

STT Khodng cach dén Téc dd Huéng | Do léch (m)
cau (nm) (kn)
1 1,4 9 258 6,5
2 1,08 8,6 260 6,2
3 0,77 7,7 263 6
4 0,46 6,8 266 6
5 0,15 6,8 268 6,3
Badng 4.2. Muc dé rui ro cda céc yéu té
STT | Khoang cachdénciu | Técdd | Huéng Po léch
1 Thap; 0,5 Cao; 1.0 | Ratcao | Trungbinh
. Trung < .
2 Trung binh; 0,67 binh; 0,67 Ratcao | Trung binh
Lo Trung .
3 Trung binh; 0,76 binh: 0,43 Cao Trung binh
. < Trung ®
4 Cao; 0,875 Théap; 0,25 binh Thap
5 Cao; 1,0 Thap; 0,25 | Thap Thap
Bdng 4.3. Gia tri cac hép logic m¢
STT | Vitritau | Trang thai | Diéuddngtau | Nguy co damva
1 0,667 0,334 0,617 0,667
2 0,563 0,552 0,515 0,541
3 0,409 0,426 0,422 0,463
4 0,325 0,333 0,422 0,463
5 0,212 0,333 0,218 0,333

Nguy co dam va gilia tau va cau gidm dan trong toan
bé qua trinh di qua cau. Tuy nhién, luu y rang nguy co va
cham cao tir diém 1 va 2, vi tau can cé cac hanh dong dé
tranh va tir xa trudc khi dén gan cau. Nguy co dam va néu
chi gidam xuéng muc vira phai khi tau & rat gan cau, diéu
nay sé khong thé chap nhan dugc vi tau sé khéng con da
thai gian dé c6 hanh dong kip thai. Do d6, mé hinh dé xuat
khéng chi c6 thé du doan nguy co dam va gilta tau va cau
vGi d6 chinh xac cao ma con dugc st dung dé cai thién kha
nang diéu dong tau khi di qua cau.
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5. KET LUAN

Nghién ctru da dé xuat mé hinh danh gia nguy co dam
va gilfa tau va cau dua trén logic ma tir goc d6 hanh vi ctia
tau. Muc dich cdia nghién ciu la tim ra mét phuong phap
dé thuc hién va c6 thé phan anh dugc cac tinh huéng thuc
té. Cac yéu té ruiro co lién quan tryc ti€p dén nguy co dam
va gilra tau va cau dugc phan tich va lam ma héa. Sau dé,
logic m& nham tich hgp cac yéu té nay dé tinh toan va danh
gid nguy co dam va gilia tau va cau theo thaoi gian thuc. Két
qua cho thay hiéu qua ctia moé hinh trong viéc canh béao
nguy co dam va gilia tau va cau, tlr dé sy quan hang hai co
thé dua ra cac quyét dinh maét cach nhanh chéng va hap ly.
Khi dp dung mo hinh cho cac khu vuc khac nhau, viéc lam
ma& cac yéu té rdi ro can dugc stia déi vi hanh vi clia tau doi
VGi cac cay cau khac nhau l1a khac nhau.

L&i cdm on: Nghién clu nay dugc tai trg bai Trudng
Pai hoc Hang hai Viét Nam trong Dé tai ma sé DT23-24.06.
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Mot s6 van dé vé quan ly trat tu
xay dung nha & riéng Ié do thj thudc tham quyén cap quan

B PGS.TS. BUINGOC TOAN; TS. NGUYEN THI HAU®
Truong Pai hoc Giao théng vdn tai

B TS. HUYNH THI YEN THAO
Trudng Bai hoc Giao théng vdn tai TP. H6 Chi Minh

B KS. HUYNH THI LE HIEN
Phong Quén ly @6 thi, huyén Nha Bé, TP. H6 Chi Minh
Email: “nthau.glda@utc.edu.vn

TOM TAT: Tinh hinh quan ly trat tu xady dung nha &
rieng 1& @6 thi tai cac thanh phd I6n con nhiéu bat
cap, vi pham trat tu xay dung tran lan. Mét sé dia
phuong, dac biét 1a cap quan con lung tung, dun
day, x ly vi pham khéng triét dé. Bai bao lam ré noi
dung, thuc trang va mét sé van dé dat ra déi véi
quan ly trat tu xay dung nha & riéng lé d6 thi thudc
pham vi quan ly cdp quan.

TU KHOA: Trat tu xay dung, nha & riéng 1&, d6 thi,
cap quan.

ABSTRACT: The management of urban individual
housing construction order in major cities still faces
many issues, violations of construction regulations
are rampant. In some localities, particularly at the
district level, there is confusion and a tendency to
pass the buck, leading to ineffective handling of
violations. The article clarifies the content, current
situation, and raises several issues regarding
the management of urban individual housing
construction order within the jurisdiction of the
district level.

KEYWORDS: Construction order, individual house,
urban, district level.

1. DAT VAN DE

Hoat dong xay dung nha &, dac biét la nha & riéng 1é
tai cac dé thi lon cta Viét Nam nhu Ha Néi, TP. H6 Chi Minh
hién nay dang dién ra kha s6i dong. Trat tu xay dung nha
3 con bi vi pham nhiéu. Nguyén nhan nam trong céng tac
quan ly trat tu xay dung. Trong quan ly nha nudc vé xay
dung nha & riéng 1é d6 thi thi cap quan co vai trd quan
trong vi day la cdp c6 tham quyén cap, thu héi gidy phép
xay dung.

2. NOI DUNG

2.1. Mét sé van dé chung vé trat tu xay dung va
quan ly trat tu xay dung nha & do thi

2.1.1. Khdi niém, muc dich, yéu cau déi vai quan ly trat tu
xdy dung

Trat tu xay dung la sy tuan thd cGia hoat déng xay dung
déi vai cac quy dinh clia phap luat vé xay dung.

Quan ly trat tu xay dung la qua trinh quan ly va kiém
soat hoat déng xay dung trong mét khu vuc nhat dinh, bao
gém cac hoat déng turviéc dang ky xay dung, cap phép xay
dung dén thi cdng, nghiém thu va ban giao céng trinh.

Muc dich ctia quan ly trat tu xay dung la ddm bao tinh
an toan, ding quy trinh, ddm bao quyén Igi ctia cac bén lién
quan va dam bao su phat trién bén vimng ctia khu vuc do.

Quan ly trat tu xay dung dugc thuc hién béi cac co
quan quan ly nha nuéc trong linh vuc xdy dung, bao gém
ban quan ly du én, SG Xay dung, Cuc Quan ly xay dung, cac
don vi quan ly tai nguyén dat dai, an toan lao déng, bao vé
mai trudng va coéng déng.

Viéc quan ly trat ty xay dung doi hdi su hgp tac chat ché
gilfa cac co quan quan ly, cht dau tu, nha thau va cac bén
lién quan khac. N6 con yéu cau su thuc thi nghiém ngat cac
quy dinh phap luat, bao gdbm cac quy dinh vé xdy dung, an
toan lao déng, bdo vé maoi trudng, quy hoach d6 thj va cac
quy dinh khac lién quan dén hoat déng xay dung.

2.1.2. Ngi dung cua quan ly trat tu' xay dung

Diéu 56 Nghi dinh s6 15/2021/ND-CP quy dinh vé
quan ly trat tu xay dung nhu sau:

- Viéc quan ly trat tu xay dung phdi dugc thuc hién tu
khi ti€p nhan théng bao khai cong, khéi cong xay dung
céng trinh cho dén khi cong trinh ban giao dua vao su
dung nham phat hién, ngan chan va xt ly kip thai khi phat
sinh vi pham.

- NoOi dung vé quan ly trat tu xdy dung:

+ D06i v6i cong trinh dugc cap gidy phép xay dung: Viéc
quan ly trat tu xay dung theo cac néi dung cda gidy phép xay
dung da dugc cap va quy dinh cla phap luat o lién quan;

+ D6i vGi cong trinh dugc mién gidy phép xay dung,
ndi dung quan ly trat tu xay dung goém: Kiém tra su dap
Ung cac diéu kién vé cap gidy phép xay dung déi véi céng
trinh thudc déi tugng mién gidy phép xay dung, su tuan
tha d6i vai quy hoach xay dung; kiém tra su phu hgp cua
viéc xay dung vai cac ndi dung, thong sé chi yéu clia thiét
ké da dugc tham dinh déi vai trudng hop thiét ké xay dung
da dugc ca quan chuyén mén vé xay dung tham dinh.
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- Khi phat hién vi pham, co quan c6 thdm quyén quan
ly trat tu xay dung phai yéu cau diing thi cong, xt ly theo
tham quyén hodac kién nghi cap c6 thdm quyén xu ly vi
pham trat tu xay dung theo quy dinh.

2.1.3. Quan ly trdt tu' xdy dung nha & dé thi

Nha & la nhu cau co ban khéng thé thiéu cta con
ngudi. N6 déng goép vai trd quan trong trong cudc séng
con ngudi, dac biét trong cudc séng & cac do thi.

Nha & 1a loai cong trinh xay dung phé bién. Vi vay, quan
ly trat tu xay dung nha &, ddc biét la nha & do thj la néi dung
quan trong trong cong tac quan ly trat tu xay dung.

Xay dung nha & la mot hoat dong rat duge ngusi dan,
dac biét la cac cu dan d6 thi quan tam. Bay la mét hoat
déng phuec tap, &n chida nhiéu rai ro. Do d6, quan ly trat
tu xay dung nha & do thi luon la van dé "nong" clia xa hoi.

2.2. Ndi dung quan ly trat tu xay dung nha & do6 thi
thudc tham quyén cap quan

Luat Xay dung nam 2020 quy dinh trach nhiém cua
UBND cdp huyén, cdp xa trong quan ly trat tu xay dung
nhu sau:

- Chiu trach nhiém vé quan ly trat tu xay dung trén dia
ban theo phan cap, iy quyén clia UBND cap tinh;

- T8 chuc thuc hién viéc theo dbi, kiém tra, phat hién,
ngan chan va xt ly hodc kién nghj xtr ly kip thai khi phat
sinh vi pham trén dia ban; thuc hién cuéng ché coéng trinh
vi pham trat tu xay dung trén dia ban theo quy dinh cla
phap luat.

Cac ndi dung trén thudng dugc trién khai nhu sau:

2.2.1. Quan ly xdy dung theo quy hoach

Quan ly xay dung theo quy hoach la qua trinh quan ly
va giam sat cac hoat déng xay dung dua trén quy hoach
xay dung tai dia phuong. Quy hoach xay dung la mot tai
liu chi tiét vé cach sap x&p va phat trién cac cdng trinh
xay dung, két cdu, dat dai va hé théng ha tang trong mot
khu vuc cu thé. Quan ly theo quy hoach xay dung dam bao
rang cac cong trinh xay dung dugc thuc hién theo nhiing
nguyén tac va tiéu chudn quy dinh trong quy hoach, nham
dam bao su phat trién bén ving, an toan va hai hoa cla
khu vuc do.

Quy hoach xay dung bao gébm 4 loai: Quy hoach vuing,
Quy hoach db6 thi, Quy hoach khu chiic nang ddc thu va
Quy hoach néng thon. Trong d6, viéc xay dung nha &riéng
I& chiu diéu chinh truc ti€p clia quy hoach d6 thi va quy
hoach néng thon.

DGi v6i nha & riéng lé tai do thi phai phu hop véi quy
hoach chi tiét xay dung.

Quy hoach chi tiét la viéc phan chia va xac dinh chi tiéu
st dung dat quy hoach dé thi, yéu cau quan ly kién trac,
canh quan cua tung 16 dat; bo tri cong trinh ha tang ky
thuat, cong trinh ha tdng xa hdi nham cu thé héa nodi dung
clia quy hoach phan khu hodc quy hoach chung.

2.2.2. Quan ly xdy dung theo gidy phép xdy dung, cdp va
thu hoi gidy phép xdy dung

Quan ly xay dung nha & theo gidy phép xay dung lién
quan dén qua trinh quan ly, kiém soat va giam sat viéc xay
dung cac céng trinh nha & dua trén gidy phép xay dung

136

ma UBND cédp quan, huyén da cap cho cac ch dau tu. Qua
trinh quan ly nay nham dam bao viéc xay dung dugc thuc
hién theo quy dinh va quy trinh lién quan dén viéc cap giay
phép xay dung, d@m bao an toan, chat lugng va tuan tha
cac quy dinh phap luat.

Trong trudng hap vi pham gidy phép xay dung cé thé
bi thu hoi. Diéu nay ap dung trong cac trudng hop khi giay
phép xay dung dugc cap khéng diung quy dinh cta phap
luat hodc khi ch dau tu khong khac phuc viéc xay dung
sai vGi gidy phép xady dung trong thoi han ghi trong vén
ban x{ ly vi pham theo yéu cau clia co quan quan ly nha
nudc c6 tham quyén.

2.2.3. Xt ly vipham vé xdy dung

XU ly vi pham vé xay dung la qua trinh thuc hién cac
bién phap quan ly va phap ly déi vai cac hanh vi vi pham
quy dinh va tiéu chudn xay dung trong qua trinh thuc hién
cac cong trinh xay dung.

Céc vi pham thudng gdp trong xay dung nha & do thi
bao gém: Xay dung vi pham quy hoach; xdy dung khéng
phép, sai phép; vi pham vé mat do xay dung; qua trinh xay
dung khéng dam bao cac diéu kién vé an toan lao dong,
vé sinh moi trudng; cdng trinh xdy dung khong dam bao
cac diéu kién vé phong chdy, chira chay, ctu nan, ctiu ho.

Quaé trinh xt ly vi pham xay dung c6 thé bao gém céc
bién phap nhu hinh thic xt phat chinh (phat tién); hinh
thuc xt phat bé sung (dinh chi thi cong); bién phap khic
phuc hdu qua (pha d& céng trinh, phan cong trinh xay
dung vi pham). Qua trinh x{ ly vi pham do co quan cé
tham quyén x( ly vi pham hanh chinh theo quy dinh clia
phap luat. Muc tiéu chinh cta qua trinh xt ly vi pham la
dam bao tinh tuan tha quy dinh phép luat vé xay dung.

2.2.4. Tuyén truyén, phé bién phdp ludt vé xdy dung

Tuyén truyén va phé bién phép luat vé xay dung la qua
trinh truyén dat thong tin va kién thic vé cac quy dinh va
tiéu chudn lién quan dén linh vuc xay dung t6i cong dong
dan cu, cac nha phét trién, cht dau tu va cac bén lién quan
khac. Muc tiéu chinh cla viéc tuyén truyén va phd bién
phdap luat vé xay dung la nham dam bao su hiéu biét va
tuan thu dang quy dinh phap luat vé xay dung.

Tuyén truyén va phé bién phap luat vé xay dung la
mot phan quan trong cla viéc dam béo tinh tuan tha phap
luat trong hoat dong linh vuc xay dung. N6 gitip dam bao
rang moi ngudi c6 da kién thuc dé thuc hién cac du an,
cong trinh xay dung mot cach hgp phép va dap Ung cac
tiéu chudn can thiét.

Xay dung nha & dé thi la linh vuc tuong déi “nhay cam”
va phc tap, doi hoi cong tac tuyén truyén vé linh vuc xay
dung phai dugc thuc hién t6t dé moi ngudi chap hanh thuc
hién mot cach tu nguyén, tao y thic chdp hanh nghiém
phép luat vé xay dung trong nhan dan. Tuy nhién, dé thuc
hién t6t cong tac nay cé hiéu qua thi doi héi phai thudng
xuyén, lién tuc va khéng nging dugc sang tao va déi mai
hinh thuc tuyén truyén cho phu hgp véi tiing déi tuong.

2.3. Thuc trang va mét sé van dé dat ra cho quan
ly trat tu xay dung nha & riéng lIé do6 thi thudc pham vi
quan ly cdp quan
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Quan ly trat ty xay dung nha & riéng [é do6 thi la ndi
dung chu yéu va quan trong trong quan ly trat tu xay dung
nha & dé thi. Day la ndi dung thudc thdm quyén cap quan.
Thuc trang hoat déng nay c6 thé mé ta nhu sau:

2.3.1. Quan ly xdy dung theo quy hoach va cdp, thu héi
phép xay dung

Buc tranh chung & cac quan thudc cac do thi Ién cla
Viét Nam nhu Ha Néi, TP. H6 Chi Minh la da c6 d6 an quy
hoach chung va cac d6 an quy hoach phan khu (quy hoach
ty 1& 1/2.000) va cac d6 an quy hoach chi tiét ty 1& 1/500
da dugc phé duyét, tuy nhién van con mét sé ton tai va
bat cap gay khé khan, vuéng mac trong quan ly trat tu xay
dung nha & dé thi. Mot s6 bat cap c6 thé ké dén la:

- Quy hoach chung khong con phu hgp véi tinh hinh
kinh té - xa hoéi dia phuaong;

- M6t s6 khu vuc chua dugc pha kin quy hoach phan
khu ty I& 1/2.000 nén khong thé lap, diéu chinh quy hoach
chitiét ty 1& 1/500;

- Cac chiric néng viéc st dung dat va chi tiéu quy hoach
- kién truc gitra cac loai quy hoach chua déng bo do ¢6 su
diéu chinh céc quy chuén, tiéu chuén, quy dinh tai cac thoi
diém phé duyét cac loai quy hoach khéac nhau.

Dé thao g& cac khé khan, vuéng mac trén, mét sé van
dé can trién khai trong quan ly xay dung theo quy hoach
& cap quan la:

- Trong qua trinh lap va thuc hién quy hoach can coi
trong su tham gia cia cong déng dan cu, cac té chiic ¢
lién quan dé dam bao tinh kha thi ctia quy hoach, phu hop
dinh hudng phét trién kinh té - xa hoi ctia dia phuong va
nhu cau khach quan. Nhu vay, can déi méi quy trinh xin y
kién cong dbng mang tinh thuc chat, hiéu qua hon, nang
cao muc do tham gia clia cong dong dan cu trén dia ban
va cac nha dau tu.

- Quy hoach can tinh chién lugc hon, kha thi hon, han
ché& nhiing quy hoach treo do van dé vén dau tu. Dong
thai, cai tién quy trinh diéu chinh quy hoach dé viéc diéu
chinh dién ra thuan Igi hon, minh bach hon, tang khéa nang
kiém soat diéu chinh cuc b, ddm bao tinh théng nhat va
bao vé lgi ich cong dong.

-Viéc lap, diéu chinh quy hoach phai dam bao suthéng
nhat, dong bo, phu hop gilra cac loai quy hoach, tranh tinh
trang sai sét trong viéc cap phép xay dung do cac bat cap
gilra cac loai quy hoach.

2.3.2. XG ly vi pham vé trét tu xdy dung

Mac du cong tac kiém tra, gidm sat dugc thuc hién
thudng xuyén nhung viéc phat hién, xt ly vi pham, khac
phuc hau qua do hanh vi vi pham hanh chinh gy ra con
cham, thiéu kién quyét... la moét trong nhiing nguyén nhan
dan dén tinh trang xdy dung khéng phép, sai phép trén
dia ban cac quan. Chinh quyén dia phuong cap quan, cap
phudng déi khi con né nang, né tranh, dun day. Cong tac
phéi hop gilra cac don vi co lién quan chua dugc thuc hién
nghiém minh dan dén cong tac quan ly vé xay dung nha &
dé thi con chua triét dé.

Dé xay ra tinh trang trén, ngoai nguyén nhan y thuc

cla moét s6 ngudi dan thuc hién xay dung chua tét, con
nguyén nhan thudc trach nhiém cia ngudi lanh dao ding
dau; nang luc quan ly ctia UBND cap huyén, cap xa cling
nhu céng tac phoi hop gilta cac don vi ¢ lién quan trong
qua trinh xtr ly cac vi pham chua hiéu qua; xt ly vi pham
chua triét dé.

X0 ly triét d€ vi pham trat tu xay dung la mét thach
thuc khéng nho déi vai chinh quyén céac cap, dac biét la
cap quan, phudng.

2.3.3. Tuyén truyén, phé bién quy dinh phdp lugt

Cac dia phuong vé co ban déu chap hanh nghiém tac
cac quy dinh vé phé bién, gido duc phap luat trén dia ban,
hang nam déu c6 ké hoach va van ban hudng dan dé thuc
hién cong tac phd bién, tuyén truyén.

Cac hinh thuc tuyén truyén, phd bién phap luat
thuong dugc cac dia phuong st dung la tuyén truyén
miéng; bién soan tai liéu dudi dang hoi dap phap luat,
tinh hudng phap luat; hoi nghi gidi thiéu phap luat;
tuyén truyén phap luat trén cac phuong tién thong tin
dai chung cla dia phuong; xay dung tu sach phap luat tai
dia phuong; thi tim hiéu kién thdc phép luat; tuyén truyén
phap luat thong qua hoat déng hoa giadi & co s, tu van
phap luat, trg giup phap ly...

Tuy nhién, ndi dung, hinh thtic, bién phap cu thé con chua
sinh déng, d6i chd con chua phu hop véi tling doi tugng.

Véan dé déi mai cac hinh thic, bién phap, phuang tién
phé bién, tuyén truyén phap luat can phai dugc nghién
clu dé phu hop véi thai dai ky thuat s, Internet van vat
nhu hién nay.

3. KET LUAN

C6 thé khdng dinh nguyén nhan chu yéu cda tinh hinh
vi pham trat tu xay dung nha & riéng & dé thi nam trong
cbng tac quan ly trat tu xay dung, truc hét la cdp quan. Dé
khac phuc tinh trang nay c6 nhiéu van dé dat ra dé lam tét
hon cac khau cap, thu hoi gidy phép xay dung va xt ly vi
pham trat tu xay dung.
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Tinh todn mo6 phong kich thudc tdi hoi xam thuc cuc bo
trén banh I3i tau thdy trong mot chu ky

m TS.COTAN ANHV(Q®
Hoc vién Hang khéng Viét Nam
Email: ®vucotananh@gmail.com

TOM TAT: Banh lai tau thdy hoat déng trong moi
truong nudc, thudng xuyén dim dudi nudc, chiu su
tac déng cla déng luc hoc dong chay bao va xuat
hién mot hién tugng vat ly la xam thuc trén banh 1ai.
Hién tuong nay gay ra dnh hudng nhat dinh t6i hoat
doéng khai thac va diéu khién hudng chuyén déng
tau thay. Néu kich thudc Ui hoi xam thuc phu hop,
ching sé hinh thanh, phat trién va mat di mang
tinh chu ky, dan t&i cdu tric bot & phia sau tui hoi
xam thuc khi nd gay &n mon bé mat banh lai. Bai
bdo ung dung CFD tinh todn mé phong kich thudc
tUi hoi xam thuc cuc bd trén banh 1ai tau thdy qua
cac giai doan clda mét chu ky (T) vdi cac gia tri luc
nang (CL) va luc can (CD).

TU KHOA: Tui hoi xam thuc, xam thuc cuc b,
banh 1ai tau thay, chu ky xam thuc, CFD.

ABSTRACT: The ship's rudder operates in a water
environment, that is often submerged under water,
subjected to the flow dynamics. It appears a physics
that is cavitation on the rudder. This phenomenon
has a strong impact on the navigation of ships.
The cavitation airbags will be formed, grown and
loosened cyclically if their size is suitable. It leads
to a foam structure behind the cavitation airbags
when it explodes, causing corrosion of the rudder
surface. This article applies CFD to calculate and
simulate the size of cavitation airbags on ship
rudders through the stages of a cycle (T) with the
values of increasing power (CL) and resistance
force (CD).

KEYWORDS: Cavitation airbags, local cavitation,
cavitation cycle, CFD.

1. PHAN TiCH MOT SO CONG TRINH NGHIEN CUU
VE TUI HOI XAM THUC TREN THE GIGI

Viéc nghién cliu xam thuc tau thay trén thé gi6i phat
trién manh mé tir nhiing ndm 1970. Nhitng ndm gan day,
véi su phét trién cda khoa hoc cdng nghé, dap ung cong
viéc tinh todn bai todn I&n thi m6 phong dong chay la lua
chon t6i uu khi nghién ctru vé xam thuc, c6 thé ké dén:
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Nam 2003 tai Nhat Ban, cac nha khoa hoc da tinh toan
mo phong dong xam thuc canh 2D, dua ra chu ky cuda tui
hai xam thuc, hé sé luc nang, hé sé ap suat, mé ta theo
Hinh 1.1, dong thai da dua ra két qua chu ky xam thuc cuc
b6 trén profil canh bdng mo phong va thuc nghiém theo
Hinh 1.2.
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Hinh 1.1: Chu ky cda tui hoi xam thuc, hé sé luc ndng va hé sé ap
suét tai cic s6 xam thuc s khac nhau

~ Tia chay nguoc

Thuc nghiém

M6 phong

Hinh 1.2: Chu ky cda xam thuc cuc bé giita thuc nghiém
va mé phéng



Nam 2009, tadc gid Thomas Liicke va Heinrich
Streckwall, Hamburg tai Dic da cong bé nhiing nghién
ctiu thuc nghiém va tinh todn mé phéng s6 vé xam thuc
trén banh theo Hinh 1.3. K&t qua nghién ctu chi rd xuat
hién xam thuc cuc bo tai mép vao banh lai ciing nhu viing
xam thuc tai mép thoat tai mét sé ché do diéu dong tau
khac nhau.

Hinh 1.3: Hinh dnh x3m thuc cuc bé tai mép vao banh Iai

2. GIGI HAN DIEU KIEN BIEN VA XAY DUNG QUY
TRINH TiNH TOAN MO PHONG KiCH THUGC TUI HOI
XAM THUC TRONG MOT CHU KY BANG CFD

Gi6i han diéu kién bién: Ung dung CFD véi Fluent
- Ansys tinh todn m6 phdéng tui hoi xam thuc cuc b tai
mép thoat banh 1ai, khi c6 tac ddéng ctia dong chay bao, véi
tham s6 dau vao:

- Sir dung bién dang banh lai theo ho so tau M/V TAN
CANG FOUNDATION, tiéu chuan déng dang Froude, véi ty
|é dong dang hinh hoc k = 100.

- Gid tri van t6c tau va gia tri goc bé 13i, cu thé:

V=1{4,5;5,0;5,5; 6,0; 6,5;7,0; 7,5}, (m/s);

a®=1{0° 5% 10°, 15 20°, 25°, 30°, 35%, (d0).

- S dung mo6 hinh tinh toan la Mixture, véi dac tinh
pha nudc va pha hoi.

K&t qua tinh todn tai dau ra:

- Kich thudc tui hoi xam thuc cuc bé tai mép vao banh
l4i trong mot chu ky;

- Théng s6 lam viéc cla banh lai nhu: Hé sé luc nang
C,héséluccan C,,

Xay dung quy trinh tinh todn mo6 phong kich thudc tui
haoi xam thuc trong moét chu ky bang CFD mé ta theo Hinh
2.1, g6m 3 budc, viéc phan tich tiing budc dugc thé hién
chi tiét trong Hinh 2.1.

Banh lai tau thuy cua mo hinh nghién
ctru theo tiéu chudn ddng dang Froude

khi xuét hién xam thuc cuc bd

u Budc 1

V& mb hinh, chia ludi va dat didu kién

bién bam sat bai toan thuc tién

l} Budc 2

Ung dung CFD tinh todn mé phong,

xac dinh: Kich thudc tui hoi xam thuc,

hé s Iyc nang Cr, hé s6 lyc can Cp.

U Budce 3

Phan tich két qua tinh toan md phong

(hiéu chinh lai mé hinh néu can)

Hinh 2.1: Quy trinh ing dung CFD tinh todn mé phdng kich thudc tdi
hoi xdm thuc cuc bé tai banh I3i tau thdy

3. PHAN TiCH, DANH GIA KET QUA TiNH TOAN
MO PHONG KiCH THUGC TUI HOl XAM THUC CUC BO
TRONG MOT CHU KY

Thuc hién tinh toan moé phong bang CFD theo quy
trinh (Hinh 2.1) cho céc trudng hgp khac nhau véi van téc
V va géc bé lai khac nhau cta diéu kién bién. Hinh 3.1 minh
hoa cu thé cho mét trudng hgp dac trung, khi géc bé lai
I6n nhat la a =20°va van téc tau I6n nhatlaV =7,5 m/s. Két
qua tinh toan mo6 phéng cho trudng hgp nay véi hinh anh
va kich thudc tui hai xam thuc cuc bé tai mép vao tuong
Ung 6 giai doan trong mét chu ky, mo ta & Hinh 3.1.

@)t - 0,0046 s b)1=0,0158s

c)t=0,0664s d)t=0,0754s

e)t=0,0830s g t=100956s

Hinh 3.1: Két qua tinh todn mé phéng hinh dnh va kich thudc tdi
hoi xam thuc cuc bé tai profil banh Idi tau thdy theo buéc théi gian
t khac nhau

Phan tich cu thé két qua Hinh 3.1, nhan xét:

Hinh 3.1a thé& hién hinh anh tui hoi xam thuc cuc bo
bat dau hinh thanh tai mép vao clia profil banh lai tau thuy.

Hinh 3.1b mé t& hinh &nh tui hai ti ti phat trién I6n dan.

Hinh 3.1¢ nhan dugc hinh &nh tui hai phét trién téi kich
thudc I6n nhat, tai day bat dau xuat hién dong chay nguoc,
két qua nhan thdy ré nét va tudng minh mo ta theo Hinh
3.2. Bay la nguyén nhan khién tdi hoi bi bdc ra khéi banh
l&i tau thuy.

st
e
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2000
1ean
o
00t
e
@
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Hinh 3.2: Két qua tinh todn mé phdng hinh 3nh va kich thudc tdi hoi
I6m véi déng chdy nguoc

Hinh 3.1d va Hinh 3.1e la hinh anh tui hoi xam thuc cuc

b6 mép vao bi tach dan ra khong gian. Tai day, ap suat chat

I6ng 16n han, do dé bot khi bi xep né, ltc nay ap suat va

nhiét d6 tang vot va la nguyén nhan gay ré bé mat banh lai;
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Hinh 3.1g m6 ta hinh anh bat dau hinh thanh chu ky
mdi clia tui hai xam thuc cuc b tai mép vao cla banh lai
tau thay.

Mat khac, tir cac két qua trén, nhan dugc:

- Chu ky cta loai xam thuc cuc bé déi vai profil banh lai
trong trudng hgp nay la:

T=0,09565-0,00465=0,0910s

hay tan sé dao dong fla:

1 1
=77 0,091

Hon nia, T cling la chu ky dao déng ctia hé sé luc nang
C. luc can C; chinh la chu ky dao déng cda luc bé lai tau
thay. Nghia 13, khi banh lai xuat hién xam thuc cuc bo,
mac du khéng thay déi téc d6 chuyén dong clia tau va gilr
nguyén gia tri goc bé 1ai, nhung luc bé 1ai lai dao déng vai
mot chu ky nhu tinh todn, diéu nay it nhiéu gay kho khan
cho viéc diéu khién hudng chuyén déng tau thay.

Véi profil banh 1ai c6 dang déi xung, ton tai gia tri hé
56 luc nang C, chi phu thudc vao géc bé 13i, khi géc bé lai
nhd (khi d6 sin a® = a°) va cé thé tinh toan bang céng thic
gidi tich sau.

C,_=2mna (véi a tinh béng rad)

Giai doan banh lai xuat hién xam thuc, hé s6 C la bién
thién, viéc tinh toan xuat phat tir xac dinh théng s6 dong
luc hoc dong chdy bao banh lai. Hoan toan xac dinh dugc
gia tri hé s6 luc nang C, hé s6 luc can C tuong ting vdi
tung trudng hop trong moét chu ky xuat hién xam thuc
béanh lai. K&t qua tinh toan cu thé cho trudng hop goc bé
ldi a=35°vaV=17,5m/s, mod ta chi tiét & Hinh 3.3.

1.0

oy A A A

04}

~11Hz

C]‘_m = U_gj

0.

—
—Z
—
=
;

Comax=0.13

Comin=10.0

0.0 0.1 0z 0.3 0.4 0.5 06
Time (s)

Hinh 3.3: Két qua tinh todn gid trj C, va C, taia = 35°, V = 7,5 m/s

4, KET LUAN

Bai bdo thuc hién gidi han diéu kién bién va xay dung
quy trinh tinh todn mé phong kich thudc tui hoi xam thuc
trong mot chu ky bang CFD, trén cg s& st dung so liéu
theo tiéu chudn déng dang Froude véi tau M/V TAN CANG
FOUNDATION, ty lé déng dang hinh hoc k = 100. T do
phan tich, danh gia két qua tinh toan mé phong kich thudc
tui hai xam thuc cuc bé trong mét chu ky, théng qua 6 giai
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doan vdi cac budc thai gian cu thé, dé tinh dugc chu ky
xam thuc cuc bo cua ting trudng hop. Déi véi trudng hop
dac trung thi chu ky xam thuc cuc b d6i véi profil banh lai
[a: T =0,0956 s - 0,0046 s = 0,0910 s. Mat khac, hoan toan
xéac dinh dugc hé s6 luc nang C va luc can C, day la nhiing
théng s6 quan trong dé€ danh gia luc bé 1ai va anh hudéng
dén hudng chuyén dong trong diéu khién tau, gép phan
an toan hang hai.
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Panh gid nh hudng cdia hon hop nhién liéu ethanol-diesel
dén chi tiéu kinh té va mdi truong dong co diesel

B ThS.TRAN ANH VIEN

Trudng Pai hoc Kinh té - Ky thudt Céng nghiép
Email: tavien@uneti.edu.vn

TOM TAT: Van dé 6 nhidm mai trudng do phuong
tién giao thédng gay ra dang trd nén ngay cang cép
bach, doi hdi cac hang san xudt déng co phai tim ra
cac gidi phap co6 thé gidm & nhiém mai truong, dac
biét 13 v&i déng co diesel. Trong thoi gian gan day,
van dé nghién ciu s dung nhién liéu ethanol trén
déng co diesel duoc quan tAm nhiéu vi cé nhiéu loi
thé so vdéi nhién liéu truyén théng nhu gidm duoc
phat thai déc haiva la ngudn bd sung nhién liéu thay
thé cho nhién liéu héa thach dang trd nén can kiét.
Bai bao trinh bay két quad nghién clu danh giad anh
hudng clia hén hgp ethanol-diesel dén chi tiéu kinh
t& va madi trudng cla déng co diesel. Nghién clu
nay duoc thuc hién trén phan mém AVL-BOOST.
D8i tuong nghién ctu 1a déng co diesel 4 xy-lanh
phun truc tiép va ethanol duoc phun ngoai clta nap
nhdm tao ra hdn hop ddng nhat. Ché d6 mé phang
tai t6¢c d6 déng co ti 1.600 dén 3.200 vong/phut
va tai ché dé lugng nhién liéu cdp 1a 0,017 [g/chu
trinh]. Ung véi méi ché d6 téc d6 1y |é ethanol dugc
thay thé cho diesel tuong ung 1a 0% (DEO), 10%
(DE10), 20% (DE20), 30% (DE30), 40% (DE4O),
50% (DE50). Két qua nghién ciu cho thay khi tang
1y 1& ethanol thay thé, phat thai Soot va NOx va suét
tiéu hao nang luong gidm.

TU KHOA: Diesel, ethanol, ludng nhién liéu, déng
co diesel.

ABSTRACT: The problem of environmental
pollution caused by vehicles is becoming
increasingly urgent, requiring engine manufacturers
to find solutions that can reduce environmental
pollution, especially with diesel engines. In recent
times, research into the use of ethanol fuel in diesel
engines has received a lot of attention because
it has many advantages compared to fossil fuels,
such as reducing toxic emissions and being an
alternative fuel source to replace fossil fuel that
is becoming depleted. This paper presents the
results evaluation of the influence of ethanol-diesel
blend on economic and environmental indicators
of diesel engines. This study was carried out using
AVL-BOOST software. The research object is a
4-cylinder diesel engine with direct injection, and
ethanol is sprayed outside the intake to create a
homogeneous mixture. Simulation mode at engine
speed from 1600 to 3200 RPM and the mode the

amount of fuel supplied is 0.017 [g/cycle]. For each
speed mode, the percentage of ethanol replaced
for diesel is 0% (DEO), 10% (DE10), 20% (DE20),
30% (DE30), 40% (DE40O), and 50% (DE50),
respectively. Research results show that Soot and
NOx emissions and energy consumption decrease
with increasing ethanol substitution ratio.

KEYWORDS: Diesel, ethanol, dual-fuel, diesel engine.

1. DAT VAN BE

Hién nay, & phan khuc xe du lich va xe hang nhe, cac
loai xe st dung déng co diesel dang dan bi thay thé bai
dong co xang va xe dién do déng co diesel phat thai ra
moi trudng nhiéu phat thai doc hai [3]. Tuy nhién, trén cac
phuang tién hang trung va hang nang kho c6 thé thay thé
hoan toan dugc dong co diesel vi nhiing thiét bi nay yéu
ciu céng suat I16n va hiéu suat nhiét cao [2]. Hon niia, viéc
st dung nhién liéu diesel can phai trang bi thém hé théng
luan hoéi khi xa, hé thng phun amoniac va bo xt ly xtc tac 3
dudng dé han ché dé phat thai dong ca 6 thé dap Uing cac
tiéu chuan khi thai nghiém ngat [4]. Cac thiét bi x( ly khixa
nay chia cac chat xdc tac dat tién nén chi phi phuong tién
tang dang ké. Cac gidi phéap ky thuat nay cé thé kiém soat
dugc cac phat thai nhu CO, HC, NO, va PM, nhung khong
kiém soat dugc phat thai CO,- mot trong nhiing khi gay
ra hiéu (ng nha kinh va gay ra bién déi khi hau [7]. Cing
vi ly do nay, cac qudc gia trén thé gidi da ky Thoa thuan
Paris vao nam 2015 cam két n6 luc han ché lugng khi thai
CO, va dat dugc muc trung hoa carbon vao nam 2050 [6].
Tang hiéu suat nhiét clia ddng cd cé thé gidm phan nao
lugng khi thai CO,, tuy nhién cac cong nghé tién tién dé cai
ti€én hiéu suat déng co gan nhu da bao hoa nén giai phap
nay khé thuc hién dugc. Do dé, si dung nhién liéu thay
thé& khong c6 carbon hoac it carbon la cach t6t nhat dé
gidm dang ké lugng khi thai CO,, déc biét la trong linh vuc
st dung déng co d6t trong, loai nhién liéu nay bao gém
LPG, CNG, ethanol, hydro va amoniac. Trong cac loai nhién
liéu dé thi s dung ethanol thay thé mot phan cho nhién
liéu diesel truyén thong da dugc ching minh la ¢ hiéu

141



KHOA Hoc CONG "GHE .Srgé/g?]ZA (742) G A s T R

qua cao trong viéc tang dugc hiéu suat nhiét va giam dugc
phat thai doc hai cho dong co diesel do trong thanh phan
ethanol c6 chua oxy va it carbon hon nhién liéu diesel.
Thém niia, nhién liéu ethanol hoan toan c6 thé san xuéat
dugc ti nhiéu nguén khac nhau tir cac sdn phadm trong
néng nghiép va sinh khai, nén cé thé ddm bao duoc van
dé an ninh nang lugng clia moi qudc gia. S& dung nhién
liéu ethanol trén dong co diesel ngoai viéc giam dugc phat
thai doc hai né con gép phan thay thé mét phan cho nhién
liéu c6 ngudn géc tir héa thach dang dan can kiét. Vi vay,
nghién ctu sir dung ethanol trén dong co diesel la rat can
thiét. Trong nghién ctu nay, tac gia tap trung danh gia anh
hudng cla ty 1é ethanol thay thé cho nhién liéu diesel dén
chi tiéu kinh té va méi trudng dong co diesel.

2. MO HINH HOA PONG CG DIESEL SU DUNG HON
HOP NHIEN LIEU ETHANOL-DIESEL

2.1. Ly thuyét xay dung mé hinh mé phéng

M6 hinh m6 phong dong ca dugc xay dung trén phan
mém AVL BOOST. Tac giad s&r dung mo6 hinh chay AVL-MCC,
mo hinh truyén nhiét ctia Woschni 1978 [8]. Theo ly thuyét
nhiét dong hocl, thong s6 toc d6 toa nhiét dQ,/dg ciia mo
hinh chdy AVL-MCC dugc xac dinh nhu sau:

dQ
d'PF = Cnod TMp- Q-G V) M
M-
[(MEQ=Mg- - Q)
Vi
f2 &k, V)= CxP(Cralc'T\/V )

Trong dé:

C,...~ M6 hinh khong d6i [k)/kg/°TK];

C.... - Hang s6 t6c d6 hoa tron [s];

K - Mat dé clia ddng nang chuyén déng cuc bd [m?/s?;

M. - Khéi lugng nhién liéu phun [kg];

LCV - Nhiét tri thap [kJ/kg];

Q- Nhiét tich Gy [kJ];

V - Thé tich xy-lanh tdc thai [m?];

@ - Goc quay truc khuyu [°TK].

M6 hinh téa nhiét Woschni 1978 dung cho dong co
phun truc ti€p, budng chay théng nhat. Hé s6 truyén nhiét
clia mo hinh Woschni 1978 tinh cho qua trinh nén va chay
gian né theo phuong trinh sau:

0.8
Vi, T
D
oy 1300025281093 | ¢ ey 4. V°’1 Pc -Pe.o) 4)
pcl' ol
Trong doé:

C,=2,28+0,308.c/c_;
C,=0,00324 dong ca phun truc tiép;
C,=0,00622 dong ca phun gian tiép;
D - budng kinh xy-lanh;
P, - Ap sudt méi chét trong xy-lanh;
T., - Nhiét d6 méi chat khi déng xu-pap nap;
C., -Toc do trung binh cla piston.
¢ =mDn /60;
-Toc do x0ay clia moi chat;
- Thé tich cdng tac clia 1 xy-lanh;
pC Ap suat khi troi;
P, - Ap suat méi chat khi déng xu-pap nap.
2, 2 Péi tuong mé phéng
D6i tugng moéd phdng la déng co diesel 490QZL 4 xy-
lanh 4 ky véi dudng nap dugc cai tién 1ap thém voi phun
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dé cung cdp ethanol bén ngoai xy-lanh. Cac théng s6 ky
thuat cda déng co dugc trinh bay cu thé trong Bdng 2.1.
Bang 2.1. Théng sé ki thuat cda déng co

Théng sé Gia tri
Tén dong co 490 QZL, 4 xy-lanh
Céng suat 16n nhat 80 HP/3.200 (v/p)
M6-men xo0an cuc dai 180 Nm/2000 (v/p)
Puodng kinh xy-lanh 89,5 mm
Hanh trinh piston 89,5 mm
Dung tich xy-lanh 2,545 lit
Ty s6 nén 17:1
S6 vong quay dinh muic 3.200 v/p

M& sém 12°TK

Xu-pap nap Pbéng muodn 38°TK

A o
Xu-pap thai M@ sé&m 50°TK

Ddéng muodn 14°TK

Nhién liéu dugc st dung trong mé phéng la diesel va
ethanol v6i mot s6 tinh chat héa ly co ban nhutrong Bang 2.2.
Bang 2.2. Tinh chat nhién liéu

Théng sé Diesel Ethanol

Hé s6 khong khi ly thuyét (kg,,/kg, ) 14,7 8,96
Nhiét tri thap (MJ/kg) 41,66 26,8
Nhiét héa hoi (kJ/kg) 270 840
Nhiét @ tu chay (K) 500 665
Tri 56 xé-tan 45-50 5-8
Phan tram khéi lugng carbon 87 52,2
Phan tram khéi lugng hydro 13 13

Phan tréam khai lugng oxy 0 34,8

2.3. Xay dung mé hinh déng co diesel sit dung hén
hop nhién liéu ethanol-diesel

PL1

15
N E1
h
MPG&
9
-3 & o
F
ﬁ cL1
16
1 SB2
sB1 MP2

Hinh 2.1: Mé hinh déng co diesel str dung hén hop nhién liéu
ethanol-diesel
Dua vao théng sé ky thuat clia dong co thir nghiém
490QZL dé xay dung mé hinh déng co nay trén phan mém
AVL-BOOST nhu trong Hinh 2.1. Trong md hinh trén, cac
phan tu L0, thé hién cac voi phun ethanol bén ngoai
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duong 6ng nap déng ca. Ché do lam viéc clia déng ca khi
tinh toan: Téc d6 déng co thay déi tir 1.600 vong/phut
dén 3.200 vong/phat véi budc thay déi la 400 vong/phut,
déng co chay & ché dé lugng nhién liéu cap la 0,017 [g/
chu trinh]. Ung véi méi ché do téc do ty 1& ethanol dugc
thay thé tuong ting la 0% (DEO), 10% (DE10), 20% (DE20),
30% (DE30), 40% (DE40), 50% (DE50). Tai moi ché dé chay
mo phdng, suat tiéu hao nang lugng va phét thai dong co
dugc khdo sat va phan tich so sanh vdi truong hop déng co
chay 100% nhién liéu diesel.

2.4. Kiém chiing tinh xac thuc cia mé hinh

Dé kiém chiing tinh xac thuc mé hinh mé phéng phai
xay dung dudng cong thuc nghiém vé déc tinh ngoai dong
€0. SG d6 bédng tht nghiém dugc chi ra nhu trong Hinh 2.2.
M6t s6 théng sé chinh cda thiét bi thir nghiém gom: Phanh
thay luc va do mo-men kich ¢& 13 inches hang san xuat
Land & Sea - USA. Do mé-men theo nguyén ly do bién
dang, cap chinh xac 0,5% FS. Diéu khién tai bang van nudc.
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Hinh 2.3: Budng dac tinh déng co mé phéng va thuc nghiém

Cac dau do bao gém: Bau do &p suat, dau do ap suat
nhién liéu, dau do tiéu hao nhién liéu, dau do nhiét dé dau
déng co, dau do nhiét d6 nuéc lam mat, thiét bi do khi thai,
dau do ap suat budng dét dong co diesel. Dua vao dé thi
Hinh 2.3 ta thdy dudng dac tinh mo6 phong va thuc nghiém
sai khac nhau rat nho (sai léch trung binh la 3,2%), vi vay
md hinh ¢6 thé st dung dugc dé tinh toan mé phoéng.

3. KET QUA VA THAO LUAN

3.1. Anh huéng hén hop nhién liéu ethanol-diesel
dén suat tiéu hao nang lugng déng co

Hinh 3.1 chira két qua tinh todn anh huéng ctia ethanol
dén suat tiéu hao ndng lugng trén toan bé dai hoat déng
cla déng co. Ty 1é ethanol thay thé cho dau diesel ¢ anh
hudng rat I6n dén hiéu suat chdy clia dong co va ty lé
ethanol thay thé cang nhiéu thi hiéu qua chay ctia nhién
liéu cang cao. Piéu nay dugc thé hién rd trén Hinh 3.1, khi
tang ty lé ethanol thay thé cho dau diesel thi suat tiéu hao
nang lugng cda dong cd cang gidm (diéu nay thé hién Ia
nhién liéu chdy triét d€ hon nén hiéu qua st dung nang
lugng clia ddng ca cao hon). Két qua nghién ctu nay cling
tuong tu nhu trong cac nghién ctu [1, 5].
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Hinh 3.1: Anh huéng cda hén hop nhién liéu ethanol-diesel
dén suét tiéu hao nang luong

Ngoai ra, & ché dé dai vong tua may thap tir 1.600 -
2.000 vong/phut, lugng ethanol thay thé anh hudng dén
hiéu suat chay nhé nén suat tiéu hao nang lugng giam it
hon so vai trudng hop 100% diesel. Tuy nhién, khi tang s6
vong tua may tir 2.000 - 3.200 vong/phut thi suat tiéu hao
nang lugng gidm dang ké. Khi thay thé lugng ethanol cho
dau diesel c6 thé lam tang hiéu suat chay dugc gidi thich 1a
do trong phan tirethanol c6 chiia oxy nén né dé bi oxy hoa
hoan toan. Thém n(a, ethanol dé bay hai va hoa trén hon
dau diesel nén hén hop hoa trén déu han so véi st dung
100% nhién liéu diesel.

3.2. Anh huéng hén hop nhién liéu ethanol-diesel
dén phat thai Soot déng co diesel

0.9
0.8 ' mDE0 @©DEL0
§ 0.7
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Hinh 3.2: Anh huéng cda hén hop nhién liéu ethanol-diesel dén
phat thai Soot
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Phat thai Soot trén déng co diesel dugc cac hdng san
xuat déong co quan tam nhiéu vi né thudng nghiém trong
hon so vai ddng co xang. Khi thay thé luong ethanol cho
dau diesel c6 thé lam gidm dugc nhiéu phat thai Soot, day
la mot loi thé I6n khi st dung ethanol thay thé cho dau
diesel. Diéu nay dugc thé hién trén Hinh 3.2, lugng ethanol
thay thé cho dau diesel c6 thé lam gidm dugc phét thai
Soot, khi cang ting ty lé ethanol thay thé cho dau diesel
thi phat thai Soot gidam cang nhiéu. Thém nia, & vong tua
may cang cao thi phat thdi Soot cang gidm manh. Phat thai
Soot gidm khi tang ty lé ethanol thay thé la do ethanol c6
kha nang hoéa hoi nhanh hon so véi dau diesel nén lugng
bé hong hinh thanh it hon. G ché d6 vong tua may 16n thi
kha ndng van déng réi ctia dong khi trong xy-lanh manh
nén nhién liéu héa hai tot hon dan dén giam phat thai Soot.

3.3. Anh huéng hén hop nhién liéu ethanol-diesel
dén phat thai NO_

Hinh 3.3 chi ra két qua tinh toan anh hudng cua ty 1é
ethanol thay thé dén phat thai NO . Két qua tinh toan chira
rang, khi thay thé ethanol cho dau diesel phat thai NO, c6
xu huéng gidam manh. Lugng ethanol thay thé cang nhiéu
thi phat thai NO, cang gidm manh. Thém n(a, khi tang
toc d6 vong tua mdy thi phat thai NO, ¢ xu hudng giam.
Phat thai NO_hinh thanh trong dong ca la do cac diéu kién
nhiét dé va ndbng dé 6 xy trong buéng d6t cao. Khi thay thé
ethanol cho dau diesel thi nhiét d6 chay trong budng dot
dong co gidm (do nhiét tri ethanol thap hon nhiéu so vGi
nhiét tri dau diesel), diéu nay dan dén phat thai NO c6 xu
hudng gidm khi tang ty 1é ethanol thay thé.
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Hinh 3.3: Anh huéng cta hén hop nhién liéu ethanol-diesel dén
phat thai NO,

4, KET LUAN

Két qua nghién ctu anh hudng clia lugng ethanol thay
thé cho dau diesel khi chuyén déi déng co diesel sang chay
ludng nhién liéu rat ra mot sé két luén sau:

- Lugng ethanol thay thé cho dau diesel cang nhiéu
thi suat tiéu hao nang lugng dong co cang giam, diéu nay
chiing t6 rdng lugng ethanol thay thé ¢ thé lam tang hiéu

m

sudt chay cta nhién liéu va tang dugc kha nang chay hoan
toan nhién liéu.

- Phat thai Soot gidm manh khi tang ty 1é ethanol thay
thé, day la mét Igi thé 16n khi sit dung ethanol thay thé
mot phan cho nhién liéu diesel. Phat thai Soot giam la do
ethanol c6 kha nang hoa hai t6t hon dau diesel nén chat
luong hén hgp hinh thanh trong buéng chay tét hon.

- Phét thai NO_gidm manh khi tang ty 1& ethanol thay
thé cho dau diesel. Phat thai NO,_ giam la do nhiét tri cla
ethanol thap hon nhiéu so véi nhiét tri nhién liéu diesel
nén nhiét do chay trong buéng dét gidm manh khi tang ty
|& ethanol thay thé.
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Nghién c(ru anh hudng ctia qua trinh han
dén 16 chiic cia mdi han thép khéng gi

B PGS.TS. NGUYEN DUGNG NAM®; TS. BUI THINGOC MAI

Truong Bai hoc Hang hai Viét Nam

B TS. HOANG ANH TUAN
Vién Céng nghé - Téng cuc Céng nghiép Quéc phong
Email: “namnd.khcs@vimaru.edu.vn

TOM TAT: Bai bao trinh bay cac két quad nghién
clu vé 3nh hudng cla qud frinh han dén su thay
déi 18 chiic cla mdi han thép khéng gi ing dung
trong cac bdn chia nudc. Két quad nghién clu da
chi ra t8 chuic tai vung han cuta thép khéng gi co
sy thay ddi vé mat hinh thai t6 chuc. Kich thudc
hat nhé di so vdi hat nén; xuat hién cac khuyét tat
& vung han. Nhing khuyét tat nay 1a nguyén nhan
chinh dé mét sé bén nudc bi hdng sau mét thoi
gian s dung.

TU KHOA: Thép khéng gi, 18 chuc, kich thudce hat,
khuyét tat.

ABSTRACT: This article presents research results
on the influence of the welding process on
microstructure changes of stainless steel welds
applied in water tanks. Research results have
shown that the sfructure in the welding zone of
stainless steel has changed in terms of structure
morphology. The particle size is smaller compared
to the matrix grain size; defects appear in the
welding area. These defects are the main reason
some water tanks fail after a period of use.

KEYWORDS: Stainless steel, microstructure, grain
size, defects.

1. DAT VAN DE

Hién nay, cac chi tiét lam tu vat liéu 304 c6 nhiéu tng
dung trong cong nghiép cling nhu trong giao thong. Cac
chi tiét nay thudng dugc lam viéc trong diéu kién chiu an
mon & cac viing mién khac nhau. Déi véi cac chi tiét ché
tao tu thép 304 Ung dung trong coéng nghiép, giao thong
thudng la cac chi tiét dang tdm phdng hodac chi tiét da
dugc uén cong sau dé dugc ghép néi lai véi nhau. Phuong
phap han la phuong phap cht yéu dung dé néi cac dang
chitiét nay [1, 2].

Hinh 1.1: Sdn pham han thép khéng gi bi pha hdy

Mot vi du cho cac sdn pham d6 |a cac bén chia noi
chung va cac bon chita nudc néi riéng dugce st dung rong
rai trong cong nghiép cling nhu trong dan dung. Cac chi
tiét nay sau dé dugc ghép naéi véi nhau bang phuong phap
han. Theo céc két qua khao sat ctia cdc nha may I6n nhu
Tan A thi mét s6 bon nuéc sau mét thai gian ngan st dung
xay ra hién tugng tai cac vi tri ving han nuéc bi ro va viing
xung quanh méi han bi hién tugng bam can, sau d6 vat
liéu tai ving nay bi pha huy.

Vi tri bi pha hiy

Hinh 1.2: s3n pham bén chia bj pha hdy tai méi han nap
va than binh

Trén thé gidi c6 nhiéu céng trinh nghién ctu vé hién
tuong an mon cla thép khong gi. Cac nghién ctiu cling chi
ra dugc vé suan mon cla thép khéng gi dudi tac dung clia
mot s6 diéu kién khac nhau [3-7]. Cac nghién ctu nay hau
hé&t méi chi ra dugc qua trinh an mon cla thép khoéng gi
chua c6 nhitng nghién ctu chi ra dn mon tai khu vuc moi
han cla thép khéng gi dudi tac dung cla cac diéu kién
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khac nhau.

Viéc céc san phdm ché tao bang phuong phap han ma
bi pha hay sé anh hudng Ién dén chat lugng clia cac san
pham va tudi tho ctia cong trinh. Chinh vi vay, viéc nghién
cliu xac dinh nguyén nhan gay pha hiy cac sdn phdm nay
ciing nhu dua ra mot s6 gidi phap khac phuc la diéu can
thiét hién nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

- Vat liéu: Thép khong gi dugc cit trén may cat day dé
tao cac tdm co kich thudc (275x85x3)mm. DE chuan bi cho
qua trinh han, cdc mau dugc mai sach dé loai bd tap chat cé
trén bé mat, nham tranh cac khuyét tat c6 thé xay ra. Do céc
mau mong nén khéng can thuc hién vat mép. Sau do, cac
tdm dugc han dinh va c6 dinh hai dau nhu trén Hinh 2.1a.

Théjp khong gi 2
B,

Thép khong gi

Hinh 2.1: a) - Han dinh; b) - Chuan bj mép han

- bién cuc han: Chon que han E309L-16 (Philarc 309L)
hodc E312-16 (Philstain 312- 16). Diéu quan trong nhat la
chon que han phu hgp dé han kim loai khac nhau. Que han
t6t nhat dé han thép khong gi dén thép nhe 1a E312-16,
sau do la E309L-16. Que han nay c6 ham lugng crom va
niken cao. N6 ciing dugc thiét ké dé chéng nut do néng.
E309-16 dé lai mot mai han dep véi do bén cao, do déo,
chéng @n mon va nhiét. Sau d6, néu ban co6 kim loai kho
han hon hodc khéng ré thi cé thé st dung que han E312.
Que han E309L-16 (Philarc 309L) |a loai phé bién nhat cho
céng viéc. Que han E312 (Philstain 312) dugc thiét k& cho
cac kim loai khac nhau chua biét hoac kho han, vi du, thép
khéng gi mactenxit dén thép carbon cao hodc tham chila
thép cdng cu. Nhung déi véi hau hét cac trudng hop, E309
la qua du, dé tim hon va ré hon.

*Nhing diéu cdn luu y khi s& dung que han Inox:

Que han inox cé su khac biét so véi cac loai que théng
thudng. Han bang que Inox tao ra khéi doc hai. Néu han
trong nha thi can théng gié dé hut khéi va st dung mat
na phong déc khi han. Dam bdo gi6é théi khéi ra khoi thg
han va stt dung mat na phong déc néu han ngoai trai. Cac
que han Inox can dién &p hd mach cao (OCV) dé hoat déng
chinh xac. OCV la hiéu dién thé gilia gia d& dién cuc va kep
lam viéc khi khéng c6 hé quang. Tuy nhién, néu OCV qua
thap sé khong c6 hé quang 6n dinh va que sé dinh trén
kim loai.

Mot van dé khac doi véi que han Inox la ching rat nhay
cdm vd&i dé am ctia khong khi. Do d6, néu tirthdng hat 4m,
cac que sé dinh nhiéu han, tao ra hé quang khéng 6n dinh
va tao ra méi han bi rd, tét nhat 1a nén chuén bi moi tha va
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m& gobi que ngay trudc khi han. Sau khi han phai bdo quan
cac que con lai trong bao bi kin khi tuyét d6i hodc ta say
que. Que han ¢é xu huéng dinh trén kim loai co ban. Dé
trdnh que bi dinh, c6 thé lam néng que bang cach danh
hé quang hoac st dung tinh nang khéi dong néng néu
may han da dugc ho trg. Cac que han Inox nay néng chay
nhanh hon ngay ca khi cudng dé dong dién thap hon so
vGi que han thudng. Do d6, hay st dung téc dé han nhanh
han. V& ngoai bang thép khong gi nhay cdm vaéi nhiét va
c6 thé chay dé dang. Thudc han bi chay sé mat tinh chat
dan dén méi han kém. D6 1a mét ly do khac dé can than
khi dat cuong d6 dong dién. Lp phi xi ¢d xu hudng tu
bong ra khi nguéi di, vi vay hady luén deo kinh bao ho khi
nhin vao méi han.

- Thiét bji han: Trong thi nghiém nay, may han Inverter
dugc st dung d€ han thép khéng gi véi thép carbon.

Bang 2.1. Thanh phan héa hoc cda kim loai co ban va kim loai
dién cuc

Mn Cr | Ni | Mo

Nguyénts  |C[%] [9%)] Si[%]|S [%]|P [%] %] | %] | [%] V [%]

Thép 304 0,09(1,54(0,49(0,005(0,005(18,3(7,56| 0,13 | 0,11

Pién cuc E309L

216 0,03{1,34(0,71|0,005(0,003(23,7 (126 -

Bdng 2.1 dua ra thanh phan hoéa hoc ctia kim loai co
ban va kim loai dién cuc. Sau han, cdc miu dugc do lai
thanh phan tai vi tri: Vung HAZ thép khéng gi va kim loai
mo&i han. K&t qua do dugc trong Bdng 2.2.

Bang 2.2. Thanh phan héa hoc thuc té do sau han

P Mn | Si Cr | Ni | Mo
Nguyén té |C[%] 19%] | 19%] S [%]|P [%] 19%] | 19%] | [%] V [%]

Thép 304 0,096 (1,54 |0,49 [<0,005 [0,0058 (18,3 |7,56 (0,131 0,114

Kim loai méi

han 0,055 (0,64 (1,21 [<0,005(0,01 22,0 13,4 (0,137 (0,087

Quy trinh han:

Cac mau thép dugc han vé6i nhau bang phuong phap
han h6 quang tay (SMAW). Ché d6 han dugc dua ra trong
Bdng 2.3.

Bdng 2.3. Ché dé han

Tham sé han | I(A) | U(V) |V (mm/ph)

Nhiét d6 méi truong (°C)

Gia tri 80 |25 100 30

3. KET QUA NGHIEN CUU VA THAO LUAN

Ving
khong
két dinh

Hinh 3.1: Té chirc macro ving han
Phan tich t6 chuc vung han cho thay tai khu vuc méi
han xuéat hién vung tiép giap cac tdm kim loai chua dugc
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dam bao két dinh. Chinh su khong két dinh gitra hai tam kim loai la nguyén nhan gay nén hién tugng dn mon ctia mai han.
Tai khu vuc nay, trong qua trinh cac chi tiét hoat déng sé la noi tap trung cac chat ban clia méi trudng lam viéc tao nén su
chénh léch dién thé va gay nén hién tugng an mon clia tdm thép khong gi.

¢) - 16 chikc té vi

an x500

an x2000

Hinh 3.2: T8 chic t& vi ving han

Phan tich t6 chuc té vi vung han cho thay: T6 chic té
vi clia vuing han Hinh 3.2a c6 xuat hién cac vét mau den;
nhimng vét nay c6 thé la cac dang khuyét tat clia qua trinh
han. Phan tich Hinh 3.2c cho thdy trén t6 chiic xuat hién
cac vét nit mau den. Bay chinh la nguyén nhan gay nén su
chénh léch dién thé va tao ra su pha hiy méi han theo co
ché& dn mon dién hoa.

Phan tich Hinh 3.2b cho thdy té chic & vung han ¢
kich thudc nhd min hon hdn so véi kich thudc hat vung
xung quanh. Véi su khac biét vé mat kich thudc gitia cac
vling sé gay nén su pha hiy méi han tai diém tiép giap
gira ving m@i han va viing HAZ cia méi han.

3.KET LUAN

Bai bao da phan tich dugc ché d6 han cho méi han
thép khong gi 304; xac dinh dugc quy trinh han déi véi
thép 304.

Bang céac két qua phan tich vé t6 chiic ciing xac dinh
dugc t6 chiic té vi cla viing han; da giai thich dugc qua
trinh an mon va dua ra cadc nguyén nhan gay nén hién
tugng an mon clia moi han thép khong gi 304.

L&i cam on: Nghién ctu nay dugc tai trg bdi Truong
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT23-24.33.
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Nghién ctu tinh toan phan tich tinh hoc
cla canh tay robot 8 bac tu do
trong cac diéu kién tai trong thay doi

m KS. DO VAN TiNH
Truong Dai hoc Kinh té€ Ky thudt c6ng nghiép
Email: dvtinh@uneti.edu.vn

TOM TAT: Xu thé phat trién cac san pham trong
céng nghiép bao gém vong doi san pham ngén
hon, gidm thoi gian dua ra thi fruong va tuy chinh
hang loat doi hdi cdc mo hinh va phuong phap tiép
can mdi do day chuyén san xuat va may moéc. Vé
lau dai, cic cong ty sdn xuét va ché tao sé chi cé thé
t6n fai frudc xu hudng toan cu hda ngay cang tang
néu ho cé thé phan Ung linh hoat va nhanh chéng
trude nhing thay déi clia nhu cau khach hang va thi
trudng. Cac méd hinh va cach tiép can maéi dang cho
doi dé dap Ung nhing yéu cau nay. Cac hé théng
san xuat duoc kiém soat tap trung, cé tinh lién két
cao va duoc lign két chat ché thanh cac mé-dun
lien két. Trong bai bao nay, khai niém vé canh tay
robot tdm bac tu do sé duoc nghién cdu. N6 mang
lai khd nang chuyén déng linh hoat, cho phép dat
duoc nhiéu vi tri cho bat c&r muc tiéu nhat dinh nao.
Chuyén doéng duoc diéu chinh bdi cac rang buéc
bd sung dé chuyén déng thuc t& hon so vdi cac hé
théng st dung sau bac tu do théng thuong. Bai bdo
trinh bay mét phuong phap s& dung mé hinh héa
va phan tich finh canh tay robot tdm bac tu do dé
nghién clu co ché chuyén déng va kha ning chiu
tai trong cac diéu kién tai trong khac nhau.

TU KHOA: Canh tay robot, bac tu do, phan tich
tinh hoc.

ABSTRACT: Product development trends in

industry include shorter product life cycles,
reduced time to market and mass customization
that require new models and approaches driven
by production lines and machinery. In the long
term, production and manufacturing companies
will only be able to survive the growing trend of
globalization if they can respond flexibly and quickly
to changes in customer and market demand. New
models and approaches are waiting to meet these
requirements. Production systems are centrally
controlled, highly interconnected and tightly linked

into linked modules. In this paper, the concept
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of an eight-degree-of-freedom robotic arm will
be studied. It provides flexibility of movement,
allowing for multiple positions for any given goal.
Movement is governed by additional constraints
for more realistic movement than systems using
conventional six degrees of freedom. This article
presents a method using modeling and static
analysis of an eight-degree-of-freedom robot arm
to study the motion mechanism and load-bearing
capacity under different loading conditions.

KEYWORDS: Robot arm, degrees of freedom,
static analysis.

1. DAT VAN DE

Muc tiéu chinh ctia nghién ctiu la tao ra mét phuong
thic va phan tich canh tay robot tam truc déc dao cho cac
ung dung cong nghiép. Canh tay robot tam bac tu do kha
phuc tap vé mat ly thuyét toan hoc. Canh tay robot cung
cap pham vi quy dao réng trén khong gian ba chiéu xung
quanh chan dé. biéu nay cho phép cé nhiéu vi tri canh tay
thao tac dugc cho muc tiéu nhat dinh nao d6, do dé mang
lai khd nang chuyén dong rat linh hoat. Chuyén dong c6
thé dugc diéu chinh béi cac rang budc bé sung, dé chuyén
dong thuc té hon so véi cac hé théng sau bac tu do thong
thudng, nghién cu két hop thém hai bac tu do nia vao
robot sau bac tu do c6 khép néi canh tay robot. Hai bac tu
do b6 sung la chuyén déng tinh tién cia tdm quay déi véi
khau 1 va chuyén déng tinh tién cla tay kep ddi véi khau 5.

Mot s6 bai bao tham khéo tai cac tap chi quéc té uy
tin da thao luan vé cong nghé may tinh va hé théng diéu
khién, lam tang dang ké kha nang diéu khién chubi dong
hoc vé d6 chinh xéac ctia viéc dinh vi. Chuéi dong hoc c6 do
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chinh xac cao hoac viéc diéu chinh cac hé théng hoat dong Cacthanh phan ctia canh tay robot tam bac tu'do bao gom:
dé dat dugc do chinh xac phu hgp van dugc yéu ciu trong -Tam dé¢;
cac ing dung thuc té. Bai bdo trinh bay mét cach tiép can -Tam quay;
ban dau bang cach s dung phan tich d6 chinh xac cau -Khau 1;
trdc cla robot va xem xét cac chudi va co ché ctia no. Cac -Khau 2;
k&t qua vé phan tich tinh hoc va cac tan s6 ty nhién nham - Khau 3;
dua vao d6 dé cai thién két cau va dic tinh clia robot. - Khau 4;
- Khau 5;

2.PHUONG PHAP NGHIEN CUU - Dau kep;

2.1. Mé hinh héa canh tay robot ¢6 su hé trg chia - B6 phan diéu khién 1;
may tinh - B4 phan diéu khién 2;

VE cau truc chiic nang, mét mé hinh 3D clia canh tay - B4 phan diéu khién 3;
robot dugc xdy dung bao gobm cac bd phan va lién két - B4 phan diéu khién 4.
vGi nhau thanh moé hinh hé théng robot. Trong déng hoc 2.2. Lap rap canh tay robot
robot, bd kep cé thé dugc di chuyén dén bat cu vi tri nao Khi két hop cac khau thanh cac bo phan, két hgp cac
bang cach xoay cac khau va khdp. Vi muc dich nay, cac bé phan thanh cac cum, ché dé 1ap rap trong NX cho phép
khau va khdp n6i dugc coi nhu mot hé toa do doc lap. Mo l3p rap cac bd phan thanh phan va cac cum lap rap con lai
hinh hda céanh tay robot tdm bac tu do dugc thuyc hién véi nhau dé tao thanh cum 13p réap.
bang phan mém NX. Lp rap canh tay robot dugc hién thinhu hinh bén duéi:

-
>

Khau 4

Khéau 3

Khéu 2

Khau 1
Tam quay

Tém dé

Hinh 2.1: Cau tao canh tay robot tam bac tu do

Tam bac ty do dat dugc bang cach két hgp thém hai bac tu do vao sau bac tu do c6 khdp néi canh tay robot. Hai bac tu
do bé sung la chuyén dong tinh tién ctia tam quay déi vai khau 1 va chuyén déng tinh tién cda tay kep véi khau 5.

2.3. Chuyén déng ctia canh tay robot

- Truc 1: Truc nay nam & dé robot, cho phép robot quay ti phai sang trai. Pay la chuyén déng tuong déi ctia tdim quay
déi v6i khau 1. Diéu nay cho phép tdm quay quanh truc clia chinh né theo chiéu kim déng hé trong ntia chu ky chuyén
déng cta canh tay robot. Chuyén déng nay mé rong khu vuc lam viéc bao gém ca khu vuc & hai bén va phia sau canh tay.
Truc nay cho phép robot quay t6i 90 dé.

- Truc 2: Truc nay cing dugc dat & chan dé robot, cho phép robot di chuyén theo hudng 1én trén va hudng xuéng dudi.
Pay la chuyén dong tuang déi gilia tdm quay va khau 1. Diéu nay cho phép chuyén déng ctia tdm quay theo hudng di lén
doc theo truc khdp néi gitia tdm quay va khau 1 trong nlra chu ky chuyén ddng dau tién clia canh tay robot va theo huéng
di xuéng hudng doc theo cing mét truc ctia khdp trong nlta chu ky chuyén déng quay tré lai ctia canh tay robot.

-Truc 3: Truc nay nam G vi tri lién két clia robot. Day la chuyén déng tuong ddi ctia khau 2 déi vai tdm quay. Truc nay cho phép
lién két 2 clia canh tay robot kéo dai vé phia trugc va phia sau. N6 la truc cung cap nang luong cho toan bé canh tay robot chuyén
dong. Trong ntia chu ky chuyén dong dau tién cia canh tay robot, khau 2 quay theo hudng ngugc chiéu kim déng ho doc theo
truc khdp n6i 2 va tdm quay.

- Truc 4: Truc m& réng tam véi theo chiéu doc clia robot. Day la chuyén déng tuong déi clia lién két 3 va lién két 2. N6
cho phép lién két 3 nang Ién va ha xuéng. Trong ntia chu ky chuyén déng déu tién clia canh tay robot, khau 3 quay theo
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chiéu kim déng ho doc theo truc khdp néi 3 va khau 2,
cho phép canh tay trén vuon ra phia sau, m& rong pham
vilam viéc.

- Truc 5: Truc nay hé trg viéc dinh vi bd phan tac
déng cudi va thao tac vai bd phan dugc goi la ¢6 tay. D6
la chuyén déng tuang déi gilta khau 4 va khau 3. N6 lam
khau 4 quay quanh truc dé lién két 3 chuyén déng theo
chiéu ngang va chiéu doc.

- Truc 6: Truc nay cho phép lién két 5 clia canh tay
robot nghiéng Ién xuéng. Day la chuyén déng tuong ddi
cla khau 5 va khau 4. Truc nay chiu trach nhiém vé chuyén
déng nghiéng, chuyén déng cao dé hay uén cong, lén
xudng nhu mé va déng ndp hop, chuyén dong sang trai va
phai gidng nhu moét canh clra cé ban €.

- Truc 7: Truc nay cho phép bo phan kep clia canh tay
robot di chuyén tién va lui. Day la chuyén dong tuong déi
cla bd kep déi véi lién két 5. Trong nlia chu ky chuyén
déng dau tién cla canh tay robot, bé kep di chuyén theo
hudng thuan doc theo truc khép néi ciia bé kep va lién két
5. Trong ntia chu ky quay lai tiép theo, n6 di chuyén theo
hudng Iui doc theo cing mot truc cda khép.

- Truc 8: Truc nay cho phép bo phan kep clia canh tay
robot quay quanh truc ctia chinh né. Pay la chuyén déng
tuang doi cia bd kep vai lién két 5. N6 chiu trach nhiém
thuc hién chuyén dong xoan, cho phép né xoay tu do theo
chuyén ddng tron, vira dé€ dinh vi cac co quan tac dong
cudi, vira dé thao tac cac bd phan.

3. PHAN TiCH KET CAU TiNH

Phan tich tinh la nghién ctu vé cau truc tai mot thai
diém c6 dinh va dong hoc va nghién clru vé cau truc trong
mot khoang thoi gian. V& co ban, tinh hoc nghién ciu
nhimng thu khéng chuyén déng, trong khi déng luc hoc
nghién ctu nhiing thi chuyén déng. Tinh hoc lién quan
dén moé-men, luc, ng suét, ap suat... Dong luc hoc lién
quan dén dé dich chuyén, van téc, gia téc, dong lugng...
Tinh hoc lién quan dén cach mét hé co hoc sé hoat dong
néu moi thi hoan toan hoa cung.

Hinh 3.1: Mé hinh canh tay robot tam bac tu do dudi dang 3D bing
phan mém NX
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3.1. Chia luéi

Qua trinh biéu dién mét mién vat ly bang cac phan ti
hitu han dugc goi la chia lugi va tap hop cac phan ti thu dugc
goi la lugi ctia phan ti hiu han. Vung tiép xuc gitia cac bo
phan dugc xac dinh day dt bang cac bé mat ¢ dinh nghia
ki€u lién két. M6 hinh két qua bao gém 221.275 phan ti véi
téng khéi lugng xap xi 100 kg va thé tich xap xi 0,011 m2

Hinh 3.2: Chia Iudi canh tay robot tam bac tu do
béng phan mém Abaqus
3.2. Ap diéu kién bién

Hinh 3.3: T3i trong dit Ién tay gap cua canh tay robot

Hinh 3.4: €8 dinh sau bac tu do cho dé robot
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D6i véi dir lieu dau vao va so do tai trong, luc hap dan
va quan tinh da dugc dua vao moé hinh hién tai véi cac gia
tri t6i da ma Ung dung yéu cau. Ca s6 da dugc c6 dinh. Van
téc quay 16 rad/s dugc tac dung tai maéi néi gitia lién két 4
va lién két 5. Tai trong dugc tac dung tai diém cudi clia kep.
Van téc chuyén dong thang la 1 cm/s. Su phan bé nhiét dé
theo nhiét d6 phong la 25°C va dugc xem xét la diéu kién
ly tudng.

3.3. Phan tich canh tay robot

Quaé trinh phan tich phan t&r hiru han canh tay robot
dugc théng qua phan mém chuyén dung phan tich
FEM. M6 hinh da dugc xuat sang bo xir ly FEM trén phan
mém Abaqus. M6 hinh héa da dugc cap nhat va cdu trac
chia lugi dugc thuc hién trong phan mém chuyén dung
Abaqus. Xem xét tai trong dau vao, mot phan tich tinh da
dugc thuc hién cho toan bé hé théng, nham thu dugc cac
théng sé chinh vé bién dang, iing suat va d6 mai. Khi xem
xét phan tich tinh hoc clia canh tay robot, truéc tién tat ca
cac khop déu dugc coi la khéa cling dé canh tay trg thanh
moét chi tiét.

Phan tich tinh bao gém viéc danh gia chuyén vi téng
thé, iing suat tuong ducng dudi cac tai trong khac nhau,
Ung suat cat t6i da va phan tich vé do moéi dé tim ra tudi
tho cling nhu cac dang hu héng va bién phap an toan.
Trong nghién clu nay, tai trong dugc dat vao dau kep dé
tién hanh phan tich bao gom 5 kg, 15 kg va 25 kg. Két qua
dugc chira trong bang sau:

Bang 3.1. Két qua phan tich tinh canh tay robot dudi cac t3i trong

khac nhau
- . | Ungsudt | ging suat g »
Tai [Chuyén| tuong | citién ng suat
. duong nhat tiep xuc
trong | vi (mm) (Mpa)
(Mpa) (Mpa)

5 0,21 74,457 38,341 138,542
15 0,18 72,056 37,654 136,425
25 0,16 69,153 36,425 135,722
4, KET LUAN

Nghién ctu nay da phan tich moé hinh canh tay robot
tam bac tu do théng qua cac tai trong khac nhau dé timra
chuyén vi va cac dang Uing suat, dé tir dé danh gia chi tiét
t6t hon khi st dung canh tay robot trong céc ing dung
cdng nghiép nhu han hé quang, han diém, phun son, day
chuyén 13p rap... Cé téng cdng tdm bac tu do trong canh
tay robot, trong d6 c6 sau bac la chuyén déng quay va hai
bac chuyén dong tinh tién.

K&t quéa phan tich tinh cho thdy rang bién dang téng
t6i da chd yéu tap trung & phan trén clia canh tay robot,

nai tai trong dugc dp dung cho tét ca cac trudng hap, tuc
la lién két 5 va kep. Nhiing bién dang téng t6i da nay rat
nho va khéng dang keé.

Theo nghién culu, canh tay robot nay cho phép robot
c6 thé hoat ddng tai nhiéu vi tri nao, do d6 mang lai kha
nang chuyén doéng linh hoat han so véi cac hé robot sau
bac tu do.

Théng qua phuang phap mé phéng phan tich c6 thé
dé dang t8i uu héa thiét k&, kiém bén chi tiét thiét ké dudi
tdc dung cla tai trong tinh va tai trong dong. Bua qué trinh
thiét ké dén ché tao trd thanh khau khép kin, tranh hién
tugng ché tao san pham kém bén, tiét kiém chi phi cho
qua trinh ché thir va tiét kiém thaoi gian cho qua trinh thiét
ké - ché tao.

Dua vao két qua ting sudt va bién dang, cac nghién
clu van tiép tuc dugc dao sau va ma rong dé tim ra giai
phap cai thién két qua, nghién ctu thuc nghiém dé xuat
cho mé hinh phan tich dé so sanh két qua vai phuong
phap phan ta hiu han.
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Nghién c(u chuyén vj tuong Buttress
két hop tuong Barrette trong thi cong ham

B TS.NGUYEN TUAN PHUONG
Trudng Dai hoc Xdy dung Mién Tay
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TOM TAT: Viéc xay dung cac cong trinh cé nhiéu
tAng ham trong cac dé thilén hién nay ngay cang trd
nén phé bién, déng thoi ciing ddi mat véi nhiéu su
cé nhu sup lun, fruot ngang, trong dé cé bién dang
ngang Ion dnh hudng dén cac céng trinh 1an can. Do
dé, gidi phap ky thuat thi cong xay dung tuong vay
cac tAng ham duoc yéu cau rat nghiém ngat nham
han ché rdi ro c6 thé xay ra. Théng thudng, viéc thi
cdng xay dung s dung tuong vay coc Barrette, tuy
nhién trong mét sé cong trinh cé yéu cau chuyén vi
ngang cla tudng vay rat nhé. Dé dam bao yéu ciu
nay, gidi phap ky thuat duoc dé ra la s dung hé
tudng Buttress k&t hop véi tudng Barrette trong thi
cbng xay dung tAng ham. Néi dung bai bao nghién
clu chuyén vi cla tuong Buttress két hop tuong
Barrette trong thi céng ham cé thé giam chuyén vi
ngang cho céng trinh lan can.

TU KHOA: Tudng Buttress, tudng Barrette, hé dao
sau, chuyén vi, ham.

ABSTRACT: To day, the construction of projects
with many basements in large urban areas is
becoming more and more popular, and also faces
many incidents such as subsidence and horizonftal
slippage, including large horizontal deformations
affecting the buildings, neighboring buildings.
Therefore, tfechnical solutions for constructing
diaphragm walls in basements are required very
strictly to limit possible risks. Normally construction
uses Barrefte pile diaphragm walls, however in
some projects the horizontal displacement of the
diaphragm wall is required to be very small. To
ensure this requirement, the proposed technical
solution is tfo use the Buttress wall system combined
with Barrette wall in basement construction. The
content of the paper is tfo study the displacement
of Buttress walls combined with Barrette walls in
tunnel construction, which can reduce horizontal
displacements for neighboring structures.

KEYWORDS: Buttress wall, Barrette wall, deep
excavation, displacement, tunnel.
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1. PAT VAN BE

Céc cong trinh da dugc thi cong trudc day sau thai
gian dai nén dat da 6n dinh. Cac céng trinh thi céng sau
trong qua trinh thi cong thudng trién khai cac gidi phap
thi cdng mong sau cling nhu giadi phap thi cdng ham. Diéu
nay luén tiém &n nhiing rdi ro cao cho cac cong trinh lan
can & nhiing vi tri hé dao sau. Co ché pha hoai ngang trong
dat nén da gay ra nhiéu su c6 cong trinh cling nhu nhiéu
tén that vé kinh té va xa héi. Cac ca ché pha hoai dugc hinh
thanh chl yéu do thay déi ting suat bén trong nén dat xuat
hién trong qua trinh thi cdng nhu thay déi diéu kién nudc
ngam dudi nén dat hodc thay d6i d6 cliing cta tudng va
bién phap thi cong dao sau. Su xudt hién mat trugt cé thé
dién ra nhanh hay cham con tuy thudc vao nhiéu yéu té
trong qua trinh thi céng va rat khé kiém soat. Viéc pha hoai
cbng trinh c6 thé dién ra theo co ché trugt ngang do thay
d8i ting suat lam [un nén.

2.TUONG BUTTRESS

Tudng Buttress (BW) la tudng bé tong cot thép cé chiéu
dai htu han dugc thi cong trudc khi tién hanh dao va dé két
ndi véi tudng Barrette, tir d6 lam tang d6 cling téng thé cla
hé théng tudng vay. Tudng Buttress c6 thé dugc bé tri & hai
phia, thdng thudng tudng vay sé dugc lam gan hét khu dat
dé tan dung t6i da dién tich, vi vay tudng Buttress thudng
sé dugc thi cong & bén trong hé dao. Tudng Buttress sé
dugc thi cong sau cling bang cong nghé thi céng tudng
Barrette va c6 thé bé tri trong Hinh 2.1.

—— A\

—
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Hinh 2.1: Mt bang cdc kiéu b tri tuong Buttress [3]

Theo Chang Yu Ou [3], hé tudng Buttress clia mét hé
dao sau cé kich thudc 44 m dai, 42 m rong va sau 8,6 m.
Tudng Barrette day 0,6 m v&i chiéu sdu 21 m. D€ bao vé
coéng trinh lan can hé dao, tudng Buttress da dugc ap dung
va b6 tri doc theo canh 42 m clia céng trinh. Két qua cho
thdy chuyén vi clia tudng Barrette khi b6 tri tudng BW
(SI4) va khi khéng bé tri tusng BW (SI6) tai khu vuc & giira
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céc canh va tai giai doan dao cudi cung, cé thé thdy ring
viéc st dung BW mang lai hiéu qud cao trong viéc gidm
bién dang cla tudng trong trudng hgp nay. Chuyén vi clia
tudng vay tai SI4 nhé hon nhiéu so véi SI6 dugc thé hién
trong Hinh 2.2.

Chuyén vi ciia tudmg (cm)
o 2 4 6 8 10 12
!

Ll it
20 SI6 (Ba

14

Ll
o do)

%°o -
o

ES
009"

o
§d°%. %
% ®o

900 S
000

G

14 (D3 do)

Thanh
ching

>3
%o,

o
%00000°°

D0 siu (m)
°
o

Hinh 2.2: Mt bang bé tri BW va két qua chuyén vj tuong vay
tai SI4 va SI6 [4]

Theo Kim Hing Law (2018) [8], tudng Buttress giam
anh huéng cla viéc thi cdng hé dao sau téi chuyén vi clia
tuyén Metro lan can cho mot céng trinh c6 hé dao sau 22,5
m tai Kuala Lumpur, Malaysia, két qua dugc thé hién trong
Hinh 2.3a, 2.3b.

Khoing cich tif tuong(m)
60 70 30 90 100

Chuyén vi (mm)

i i R Chnpénvi(mm)  Khoiag cich s wong(m)
:

120 80 40 _00 10 20 30 40 50 60 70 $0 90 100
0 0

10

Do lin (mm)
D0 lim (mm)

Giai doan cudi

D siu(m)

Giai doan cubi
— Kétquido

#—= Phin tich (c6 tubng Buttress)

@ Phin tich (théng c6 fréng Butiress)

— Két qui do
—e Phin tich (c6 tuing Buttress)
= Phin tich (khdng c6 tiong Buttress)

(a) ®
Hinh 2.3a,b: So sanh chuyén vi cda tuong vay va Iin nén tirkét qua
quan trdc hién truong va két qua phan tich trphdn mém Plaxis 3D [7]
Theo Shong-Loong Chenvacong su(2011) [9], stdung
tudng Buttress trong viéc gidm chuyén vi tudng vay khi thi

cong ho6 dao sau clia du an Taipei 101 va Neuhu. Két qua
cling chi ra rang, tudng Buttress cht T mang lai hiéu qua
hon tudng Buttress chit I trong viéc gidm chuyén vi cla
tudng vay trong trudng hop tudng Buttress thi cdng bén
trong hé dao. Chuyén vi clia tudng vay sé giam khi chiéu
dai tuong Buttress dai va khoang cach gilia cac tuéng nho.

3. DANH GIA HIEU QUA CUA HE TUONG BUTTRESS
KET HOP TUONG BARRETTE TRONG VIEC GIAM CHUYEN
VI KHI THI CONG HAM TAI CONG TRINH CT TOWNER TP.
MY THO

Coéng trinh 16 tang ndi, 5 tang ham, chiéu sau dao
khoang 20 m tinh tir mat dat tu nhién. S dung tudng vay
coc Barrette day D = 1.000 mm, chiéu siu tudng vay la
38m, Inclinometer dugc cam sau 40 m tinh ti cao d6 san
tang trét. Tudng vay dugc gia c6 thém hé tudng Buttress
dé khéng ché va giam chuyén vi tudng vay dam béo én
dinh theo yéu ciu trong qua trinh thi cong dugc thé hién
qua mat bang cong trinh Hinh 3.1.

=y g e Y

Hinh 3.1: Vj tri céng trinh va mat bing tudng vy du dn
3.1. Dia chat khu vuc thi cong xay dung céng trinh
Diéu kién dia chat khu dat dugc chia thanh gém cac
I6p dat theo Bang 3.1.

Bang 3.1. Téng hop céc théng s6 nén dat

Lép A Lép 1 Lép 2 Lép 3 Lop 4 Lép
Lép dat
Cét sdi san Sét Cat Sét Sét Cét pha
Trang thai Roi Déo Chat vua Cing Ciing Chat vua
o HSM HSM HSM HSM HSM HSM
M hinh Drained Undrained Drained Undrained Undrained Drained
(k\r(\fﬁiis) 185 16,0 21 20,7 21,6 21,4
Year (kN/m3) 19,5 16,8 22 21,2 21,92 21,78
e 0,72 1,32 0,510 0,542 0,421 0,435
K (m/ngay) 1 0,0002 10 0,00002 0,00002 10
K, (m/ngay) 1 0,0001 10 0,00002 0,00002 10
¢'(°) 30 19,57 30,5 29,32 30,37 43,15
c’(kPa) 1 12,9 5 22,21 20,5 4,0
V() 0 0 1,5 0 0 11,9
nter 0,8 0,85 08 0,85 0,85 09
E.. re(fkpa) 8.500 4.900 25.620 79.000 85.000 90.000
E, re(fkpa) 8.500 4.900 25.620 79.000 85.000 90.000
E, re(ipa) 25.000 14.200 76.000 235.000 245.000 258.000
m 0,55 0,9 0,9 0,75 0,75 0,65
v, 02 0.2 02 0.2 0.2 02
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3.2. Trinh tu cac buéc thi cong tang ham va sé liéu
quan trac bién dang ngang ctia tuéng ham
Thi cong tdng ham dugc thé hién theo Hinh 3.2.

% GF " ‘

Hinh 3.2: Cac giai doan thi céng tadng ham trong céng trinh

Tusng vay co chiéu sau la 38 m, Inclinometer trong
do dac 6ng dugc ha vao dat dén dé sau 40 m. Diém cudi
cla 6ng do trong I6p dat tét dugc xem la diém chuin va
dugc 1dy lam méc va xem chuyén vi ngang va dling bang
khéng. K&t qua do dac chuyén vi ngang clia tudng vay coc
Barrette c6 tudng Buttress theo quan trac nhu Hinh 3.3.

Chuyén vi ngang twimg viiy Ux (mm)
0 s 10 15 2

g OQuan trike - INC1L

Chiéu siiu (m)
V4
"I%nf

Hinh 3.3: Biéu dé chuyén vi ngang cta tuéng véy coc Barrette c6
tuong Buttress theo két qu3 quan tric
Két qua quan trac cho thay chuyén vi ngang I6n nhat
cla tudng & chiéu sdu 18 m ting véi chuyén vi 17,538 mm.
3.3. M6 phéng bai toan biang phuong phap phan ti
hitu han s&t dung Plaxis 3D Foundation
M6 phdng tuong vay coc Barrette Uing véi tung giai
doan thi cdng ham theo thuc té nhu Hinh 3.4.

:Q"--..,_w

Hinh 3.4: M6 hinh khéng mé phéng tudng Buttress
M6 phdéng tuong vay coc Barrette cé st dung tudng
Buttress (ing vai tiing giai doan thi cong ham theo thuc té
nhu Hinh 3.5.

Hinh 3.5: M6 hinh mé phdng tudng Buttress
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Két qua md phdng tudng vay coc Barrette khéng
¢6 tudng Buttress cho thdy chuyén vi clia tudng vay coc
Barrette tap trung & doan gilfa tudng la I6n nhat. Chuyén vi
I6n nhat & chiéu sau khodng 17 - 18 m. Trong khi 4 bién trén,
dudi, trong, ngoai rat bé va khéng dang ké nhu Hinh 3.5.

Trong truong hgp mé phdng tudng vay coc Barrette
¢6 tudng Buttress cho thay chuyén vi clia tudng vay coc
Barrette c6 khuynh huéng gidm chuyén vi & gitta tudng do
¢6 su gia tang vé do cing tudng nén tng suat cé khuynh
hudng phan b6 cho céc bién. Chuyén vi [6n nhat tap trung
3 dau cac tudng Buttress (ng véi d6 sau 17 - 18 m. Diéu
nay thé hién ré & Hinh 3.7.

Total displacements |u] (scaled up 200 times)
Masimum valoe = 0.03283m (Bement 20987 ot Node 61844)

Hinh 3.6: Chuyén vi cta tuong vay khi khéng mé phéng tuong
Buttress

=
-
P

Hinh 3.7: Chuyén vj cda tuong vay khi mé phdng tuong Buttress

Trong qua trinh thi céng tang ham, chuyén vi cda
tudng ch yéu anh hudng do ép luc ngang, tuy viéc giang
chéng cliing nhu hoan thién san trong qua trinh thi cong
cling dua vao gia tri ap luc ngang phat sinh dé ti d6 gia
tang cac hé chong d6. Tuy nhién, viéc nay cting khong dam
bao triét tiéu ap luc ngang. Do do, chuyén vi cla tudng
coc Barrette trong truong hop khong tuong Buttress la
kha 16n trong giai doan thi cdng san tdng ham 5 dugc thé
hién trong Hinh 3.8. Trong khi viéc thi cong tang ham 5 c6
st dung tudng vay coc Barrette két hop tudng Buttress thi
chuyén vi ngang cutia tudng coc Barrette giam dang ké do
anh hudng d6 cing tudng Buttress dugc thé hién trong
Hinh 3.9.

Chuyén vi ngang tudmg vily Ux (mm)

Chiéu siu (m)

Hinh 3.8: Chuyén vi cta tuong vay Umg véi ting giai doan thi céng
trong trudng hop khéng bé tri tuong Buttress
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Chuyén vi ngang twdng viy Ux (mm)
o 5 10 15 20 25 30 35 40

Chiéu siu (m)

Hinh 3.9: Chuyén vi cia tuong vy (g véi ting giai doan thi céng
trong trudng hop bé'tri tuéng Buttress
Chuyén vi clia tudng vay Barrette theo mé phong va
két qua quan trac nhu Bdng 3.2.
Béng 3.2. Chuyén vj tuong vay khi bé tri va khéng bé tri
tuong Buttress

Chuyén vi | Chuyén vi . .| Chuyénvi
Chuyeén vi
. .| (mm)theo | (mm)theo (mm) theo
Posau | ', R (mm) theo g
moé phéng | mé phéng M quan trac
(m) S . quan trac "
Plaxis c6 Plaxis 6 Buttress khéng
Buttress khong Buttress
0 6,69 8,65 7,363 9,213
-3 8,14 11,45 8,375 12,357
-8 10,67 16,46 11,8 17,248
-13 13,21 20,91 15,125 22,167
-18 15,7 25,88 17,538 26,321
-23 12,51 22,32 14,521 24,248
-28 10,89 20,16 12,46 21,257
-33 8,76 16,89 10,92 17,138
-38 5,69 12,34 8,32 11,247

Két qua phan tich tir mé phéng va quan trdc chuyén
vi ngang thuc té cla tudng coc Barrette c6 st dung tudng
Buttress giam nhiéu theo chiéu sdu cta tudng. Gia tri gidm
I6n nhat & dé sau khoang 18 m tuong ng 33,36% dugc
thé hién trong Hinh 3.10.

=4=D sédu (m)

== Chuyén vi (mm) theo md
phéng Plaxis cd Buttress

Chuyén vi (mm)
=~
s 8

Chuyén vi (mm) theo md
phéng Plaxis khong
Buttress

Céc buéc dao

=== Chuyén vi (mm) theo
quan tric cd Buttress

D6 sau (m)

40 ®_ ~3=Chuyén v (mm) theo
quan tric khang
-50 Buttress

Hinh 3.10: Biéu dé chuyén vi ngang tuong vy theo quan trac va 2
truong hop mé phdng c6 coc va khéng coc

Theo Hinh 3.10, nhan thdy trong trudng hop thiét lap
mo phong cé khai bdo tudng Buttress két hgp tudng coc
Barrette thi chuyén vi ngang cla tudng vay cé khuynh
huéng phan bé déu hon tu trén xudng dudi, it chuyén vi
cuc bo & gitia tudng, déu nay han ché phat sinh khe nut
cho két cdu tudng trong qua trinh thi cong. Chuyén vi
tudng vay tai khu vuc day hé dao sé chuyén vi I6n hon tai
vi tri chan tudng.

4, KET LUAN
Két qua chuyén vi ngang cuc dai clia tudng vay trong

trudng hogp cé moé phdng c6 tudng Buttreess va khong
tudng Buttress gan giéng vai sé liéu quan trac thuc té, muc
do sai léch khoang 1,0% so véi quan trac. Trong trudng
hgp thiét ké tudng vay coc Barrette co két hgp tudng
Buttress chuyén vi ngang clia tudng & dé sau 18 m sé giam
tu (33,36% - 39,33%).

Trong mét s6 trudng hgp thi cdng ham trong diéu kién
thi cong trong khu vuc c6 yéu cau han ché t6i da chuyén
vi ngang c6 thé gay anh hudng dén cong trinh lan can thi
nén xem xét dén giai phap tinh toan tudng coc Barrette c6
két hop tusng Buttress.
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Nghién cu diéu khién vector cho déng co budc hai pha
(ing dung trong hé théng tro luc 18i cta xe dién

B TS. DANG HONG HAI"; ThS. CAO DUC THANH
Truong Dai hoc Hang hai Viét Nam
Email: ®danghonghai@vimaru.edu.vn

TOM TAT: Poéng co budc ngay nay duoc Ung dung
réng rai trong cac hé théng tro luc dién trén xe 6 16.
Céac phuong phap diéu khién nhu kich dién ap don,
kich dién 4ap cao va thdp mac du d3 rat hoan thién
nhung ching déu cé cac van dé thudng gap nhu
dao déng tan sé thap, Mé-men xodn tan sé cao va
ddp Ung cham. Bai bdo sé& dé xudt phuong phap
diéu khién vector clia déng co budc lai hai pha theo
cau truc cau H kép, thuat toan SVPWM duoc trinh
bay. Cac két qud mé phdng trén Matlab - Simulink
da chung minh tinh hiéu qud phuong phap diéu
khién dé xuat.

TU KHOA: Didu khién tua ttr théng rotor, didu khién
vector, déng co budc.

ABSTRACT: Stepper motors are widely used
today in electric power steering systems on cars.
Although control methods such as single voltage
excitation, high and low voltage excitation are very
mature, they all have commmon problems such as
low frequency oscillation, high frequency torque
and slow response. This article will propose a vector
control method of a two-phase hybrid stepper
motor according to the dual H-bridge structure, the
SVPWM algorithm is presented. Simulation results
on Matlab- Simulink have proven the effectiveness
of the proposed control method.

KEYWORDS: FOC, space vector modulation, step motor.

1. DAT VAN BE

Trong cac cd cau trg luc dién trén 6 t6, ddng co budc
doéng vai tro quan trong giup nang cao trai nghiém ngudgi
dung. Bén canh cac phuong phap diéu khién dong co
budc truyén théng mac du da rat hoan thién nhung déu
tén tai cac van dé thuong gap nhu dao déng tan sé thap,
mO-men x0an tan sé cao va dap ung cham [1]. Trong [2, 3,
4] da tién hanh diéu khién vector ctia déng co budc lai hai
pha, két qua cho thay hiéu suét 6n dinh va hoat déng tét.
Ky thuat diéu ché dé rong xung (PWM), diéu ché dé rong
xung vector khéng gian (SVPWM) c6 thé gidm dang ké
thanh phan hai ctia dong dién nghich luu dau ra, cai thién
viéc st dung dién ap mot chiéu cta bién tan va giam dé
gon séng mo-men xoan. Déng thai, né dé dang thuc hién
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trén cac chip nhing nhu vi diéu khién nén dugc st dung
rdng rai trong cac loai diéu khién dong ca xoay chiéu [5].
Cac tai liéu [6, 7, 8] nghién ctiu vé SVPWM cla diéu khién
vector ddng co budc lai. Trong nghién cdu nay, muc dich la
diéu khién dong co buéc lai hai pha st dung ciu tric cdu H
d6i, thuat todn SVPWM dugc thiét ké dé cai thién hon nira
hiéu sudt diéu khién ctia déng co buéc.

2. MO HINH HOA PONG CO BUGC HAI PHA TREN
CACHETOA PO

Dong co budc lai st dung 2 cudn day A, B cap dién
ap vao cho stator, dién ap trong 2 cudn léch pha nhau 90
do. Tu pha cta dong dién trong 2 cuén day A, B ta cé hé
toa do tinh véi truc truc hoanh la pha cta dong A va truc
tung la pha cia dong B duoc thé hién nhu Hinh 2.1. Theo
[10], dong co budc lai la ddng ca phi tuyén tinh co6 d6 phic
tap cao, vi vay dé€ thuan tién cho viéc diéu khién, mét sé
gia dinh dugc dua ra nhu sau theo [9]: Péng ca tuyén tinh
va bd qua anh hudng cla bao hoa; lién két tir thong cla
nam cham vinh ctiu trong cudn day pha thay déi theo hinh
sin nhu vj tri thay d6i clia rotor ma khéng cé bat ky anh
huédng nao tu dong dién trong cudén day statorr; bo qua
tadc dung clia dong dién xody va do tré clia tu trudng, gia st
day quan pha hinh sin phan bé doc theo chu vi ctia stator;
d6 tu cdm 1an nhau gitra A va B bang khéng. Stic phan dién
doéng trong cuén day A va B la:

e, =w.p.y, sin(pb) (1)
€, =w.py,, sin(pd — %) 2)
Tu day, ta c6 phuong trinh dong dién trong 2 pha A, B la:
L% =V.() = Ri, (1) + o(t).py, sin( p6) (3)
180 ()~ Ri, 0+ o)., cox(pB) @

Bén canh do, ta c6 phuong trinh mé-men dién tu cla
déng co [11]:

1, =~i,.py,.sin(pd)+i,.py, . cos(pd) (5)
Phuong trinh mo ta quan hé dién-co [11]:
7920 _ 1oy 1 ~ Beo(t) (6)

Trong dé:

w -Téc d6 co cla rotor, [rad/s];

p - S6 doi cuc cla rotor;

Ym - Lién két tir thong téi da, [Vs];
6 - Vi tri goc cla rotor, [rad];

Va, Vb -Dién ap pha, [V];

ia, ib - Dong dién pha, [A];
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ea, eb - Suc phan dién dong, [V];

R - Dién tr& cla cudn day pha statorr, [Ohm];
L - D06 tu cdm pha statorr, [H];

] -Quaén tinh rotor, [kg m’;

TL - Mdé-men xodn cua tai, [Nm];

B - Hé s6 ma sat, [Nms].

motor Bw, 16, T\

Hinh 2.1: Béng co va cac théng sé cua déng co
Hinh bén trai dung dé mé ta phuong trinh dién ap véi
R, LV, elan luot la dién trd, cudbn cam, dién &p va suat phan
dién dong phia stator. Bén phai la mé ta hé toa do tinh. Su
dung phép bién déi Park chuyén tir hé toa do tinh a-b sang
hé toa d6 quay d-q. Véi truc d trung vdi vi tri goc rotor va
truc q vudéng géc vai truc d, sau truc d 1 géc 90. Tu day ta
c6 thé thiét 1ap mai quan hé gilta mdé-men va dong dién
theo huéng don gidn hon [12].
Céng thuc chuyén hé toa do:
i, =i,.cos@+i,.sin@ 7)
i, =—i,.sin@+1i,.cos & @8)

Thay (7), (8) vao cac phuong trinh (3), (4), (5), ta c6
phuaong trinh dong dién trén hé toa d6 d-q:
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<2 =Vi0=Ri, (0 + Lpat)i, (1) 9)

di (1) . _
L= =V, 0 Riy(0)~ LpaXt)iy()~poXt)y,

(10)

Phuang trinh mé-men dién tu:

()= pw,i,(1) (11)

Viéc thuc hién diéu khién vector la théng qua pha va
bién d6 dong dién stator trong déng ca is. Sau khi thuc
hién phép chuyén toa do, cac théng s6 nay hoan toan c6
thé diéu khién dugc théng qua diéu chinh dong id, iq [13].
Trong nghién clu nay, cac tac gid st dung phuong phéap
diéu khién tua tu théng rotor. Bén canh d6, do khe hé
khong khi ciia déng co budc nhé, nang lugng dau ra sé bi
anh hudng dang ké béi hiéu ing khang tu, vi vay dé tranh
lang phi nang lugng thi ta c6 thé cho dong id = 0. Khi d6,
dong dién tai stator va mé-men dién tU clla déng co sé
dugc diéu khién hoan toan théng qua ig nhu ta thdy trong
phuong trinh (11) va is = iq.

T day, bién ddi Laplace 2 vé clia cac phuang trinh (6),
(9), (10), (11), ta thu dugc cac phuang trinh nhu sau:
V()= pLO($)L,(5) = py,0(s)

1,6 TSR (12)
V()= p.Loo(s).1,(5)
L= ;/..\'+ R (13)
). /m_lq(,\')f'/;‘
o)== Js+B (14)
3. THIET KE PIEU KHIEN

3.1. Ky thuat diéu ché vector khéng gian cho déng
co buéc

Dai tugng cuia bai bao nay la diéu khién dong co budc
hai pha, vi vay cdu tric cau H kép dugc st dung, dugc thé
hién trong Hinh 3.1. Tuy nhién, thuat todn SVPWM truyén
théng dugc thiét ké cho diéu khién bién tan ba pha, do d6

can phai thiét ké lai thuat toan SVPWM [14] dé diéu khién
cho déng co budc.

Vs

A+ A- B+

iy fe sl s

= GND

Hinh 3.1: Cau tric mach cdu H dbi

Dé& gidm thiéu d6 rung mé-men xoén clia déng co va
cai thién hiéu suat déng ctia dong co, thuat toan SVPWM
bay giai doan dugc thiét ké. Trong dé, 4 vector trang thai
U1(1011), U2(0010), U3(0111), U4(0001) va hai vector khéng
U0(0000), U5(1111) dugc chon lam cac vector ca ban. Do
dé, vong vector dién &p dugc chia thanh 4 khu vuc va biéu
dé vector dién ap ca ban dugc hinh thanh, dugc thé hién
trén Hinh 3.2 [13, 15].

£
U(0010)

Uyo111) Uy(1011)
a

Hinh 3.2: So dé vector dién ap
Nguyén tdc phan phdi dugc nhu sau: Khi chuyén mach,
s8 lugng pha thay d8i trang thai chuyén mach phai dugc
gidm thiéu va vector 0 phai dugc phan b6 déng déu theo
thai gian d€ PWM dugc tao ra ddi xiing, c6 thé hiéu qua
gidm tan s6 chuyén mach, tn that chuyén mach va cac
thanh phan séng hai cia PWM. Trinh tu thuat toan SVPWM
7 giai doan dugc thé hién trong Hinh 3'73'
Ts 3

T | I—r— Il
v I N B VPR !
| |
WM i P || L
e | || L pwMe ! I_
[ | ]
PWMd ] ! L1 pwMd _?_l_;_
Ty ToRT s | Ts T2 Ty T T T | Ts Tl 7o |

(a) Sector [ (b) Sector I
Ji Iy

PWMa __l _i_ PWMa | |

| | | |
PWMb —I PWMb —L | -
PWMe |— e PWMe b —
PWMd — PWMd —{ —
ToTY2ATV2 Ts | Ts TU2T2/2 Ty To T22TV2 Ts | Ts TV2T2/2 Ty

(c) Sector I1T (d) Sector IV

Hinh 3.3: Dang séng thudt toan SVPWM trong ting sector
Tu day, ta c6 thaoi gian ma van theo tung nhanh trong
cac sector khac nhau la:
Bédng 3.1. Théi gian mé van cda cac nhanh. Véi ma, mb, mc, md Ian
luot I3 thoi gian mé cda van A, van B, van C, van D

Sector Théi gian mé& van

| mg=T1+2.Tg;mp =2.Ts,
me=T1+Ty)+2.T5;mq=T1 +2.Tg

Il mq =2.Tg;mp =T1 +2.Ts,
me=T1+Ty+2.Tg;myg=T1 +2.Tg

1 mq=T1+2.Ts;mp =2.Ts,
me=T1+2.Ts,mg=T1+Tp+2.Tg

v mg =2.Tg;mp=T1+2.Tg;m=T1 +2.Tg
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3.2. Cau truc diéu khién tua tir théng rotor (FOC)

Dé diéu khién dong cc budc, nghién cdiu nay st dung
cau truc diéu khién tua tir thong rotor (FOC) dugc thé hién
nhu Hinh 3.4. Khi d6, déng co dugc xem nhu la mét vector
quay, véi huéng vector quay la hudng cla truc quay cla
déng co. Véi nhing uu diém vuat tréi cla minh, diéu khién
FOC dang tr& thanh mét trong nhitng phuang phép diéu
khién dong co phé bién nhat hién nay.

Hinh 3.4: Cu trdc diéu khién tua tir théng rotor (FOC)

C4u truc st dung bd diéu khién PI véi hai mach vong
dong dién va téc do, bang cach tinh toan cac théng s6
thich hgp c6 thé céi thién dang ké do 6n dinh va do chinh
xac clia hé théng diéu khién tu dong, déng thai gidam
thiéu su dao déng clia hé théng va dam bao t8i uu héa
cac théng sé diéu khién [12]. Do dong diéu khién i, khong
déc 1ap do &nh hudng cda sudt phan dién déng nén c6 thé
tach roi anh hudng cda suat phan dién dong, coi day nhu
tin hiéu nhiéu do gia tri anh hudng la khéng qua I6n. Bén
canh d6, khau quan tinh bac nhat T, dugc bé sung. Béi
v6i mach vong dong dién, gid tri ciia T, can nho hon gia
tri cGia tdn s6 chuyén mach. B8i véi mach vong téc do, do
cac gia tri téc do la co hoc, trong khi gia tri cia dong dién
la cac gia tri dién vén c6 gidi gian phan hoi nhé hon co hoc
rat nhiéu, vay néngid triT, . cannhd honT  tu5dén 10
lan. Trong nghién ctu nay, nhém tac gia st dung phuong
phap chuén t6i uu mo-dun. [9] Ham chudn mé-dun t6i uu
la ham cé dang:

1
e 05)
Bo diéu khién dugc tinh bang cong thuc:

R(s)=—— (16)
So($)Fe —1]

Fe(s)=

Trong do: S (s) - Ham truyén h& mé rong (ing véi moi
mach vong diéu khién. T Hinh 4.3, cac ham truyén hd mé
rong ctia mach vong dong dién va mach vong téc do lan

lugt la:
SU curent (9) = LL
(1+TDS).(1+SE) (17)
Sﬂ,.\-pem ()= K, /B

7 (18)
(47, ) (1+s B)
St dung cdng thirc (16) ta tim dugc ham truyén clia bod
diéu khién PI véi cac hé s véi hai mach vong dong dién va
t6c d6 nhu sau:

1 [ U Sy S -
Powed oK, T, P 2K, T,
4. KET QUA MO PHONG

Trong bai bao nay, khéi Stepper Motor trong Matlab/
Simulink SimPowerSystems d& mé phdng déng co budc
lai. Théng s6 clia ddng co va tham s& mé phdng thé hién
nhu bang sau:
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Béng 4.1. Gia tri cdc théng sé cua déng co

STT Tén tham s6 Gia tri
1 J-Quén tinh rotor, [kg m?]. 1,2e-7

2 B - Hé s6 ma sét, [Nms] 0,0013
3 p - S8 ddi cuc cla rotor 50
4 WYy, - Lién két tir thong t6i da [Vs) 0,00425
5 R - Dién trd cla cudn day pha stator [Ohm] 2,1
6 L - D6 ty cam pha stator, [H] 4,2e-3
7 T, - Mé-men xodn dinh mirc, [Nm] 0,02
8 Vyc - Dién ap ngudn cép cho inverter [V]. 24
9 Upmax - Pién ép cuc dai ciia dong co, [V]. ND)
10 Imax - Dong cuc dai clia dong co, [Al. V. /N2
11 Nmax - T6c d6 cuc dai clia dong co, [vong/phdt]. 500

Budc dau sé md phong khau diéu ché vector khong
gian (SVPWM) cho déng co budc. Kich ban mé phong: Gia
st ta cung cép Va_ref, Vb_ref la 2 song hinh sin véi bién
d6 14 A vatan s6 400 i va dién ap pha A truéc pha B 90 d6.
Chon cac thong sé phia dudi va tién hanh mé phang. Cac
k&t qud mo phoéng thé hién & Hinh 4.1, 4.2.

Bang 4.2. Gia trj cdc théng sé6 mé phong SVPWM

STT Tén tham s6 Gia tri
1 fow —Tan s6 song mang (Hz) 50
2 Ts — Chu ky diéu khién 0.00425

Hinh 4.1: Théi gian hoat déng cua cac trang thai va sector theo thoi gian

Hinh 4.2: Dién ap va dong dién pha stator thu duoc

Hinh 4.1 cho thdy T1 dat cuc dai khi chuyén tir sector 4
vé 1 va sector 2 sang 3 va dat cuc tiéu khi chuyén ti sector
1 sang 2 va sector 3 sang 4. Diéu nay la hoan toan ding
vGi ly thuyét do T1 ting véi thai gian hoat dong clia trang
thai U1 va U3 nam trén truc hoanh. Hinh 4.2, ta c6 thé thay
dong dién va dién ap tai pha A va pha B léch pha nhau 1
g6c 90 do. Nhu vay c6 thé thay két qua mé phéng dat dugc
da dung vai ly thuyét.

Sau khi hoan thién khau diéu ché vector khéng gian,
ta tién hanh mé phoéng diéu khién t6c dé ddng co budc lai
VGi cau tric moé phong nhu Hinh 4.3.

E’} fom.
= -
ot ] o ol
Hinh 4.3: Mé phdng diéu khién téc dé cho déng co budc
trén Simulink
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Hinh 4.4: Dong dién va dién &p pha stator sau diéu khién

Hinh 4.5: Mach vong diéu khién dong dién

Hinh 4.6: Mach vong diéu khién téc do

TU két qua trén cho thay, cdc mach vong diéu khién
dap ung tét khi cho ra dong |, I, va téc do tuong doi sat
véi tin hiéu dat. Tuy nhién, thd| glan dap Ung con chua dua
nhanh va xuat hién nhiéu s6ng hai. Biéu nay doi hoi phai
cai thién thém b diéu khién Pl dé thu dugc két qua tot
hon. Bén canh do, ta thdy dong pha va dién 4p pha léch
nhau 1 goc 90 d6, dong dién khai déng ciing khéng cao
qua dong dién t6i da ctia ddong dong co, diéu nay cho thay
viéc mé phéng diéu khién téc dé cho déng ca budc lai
dung vdi ly thuyét dua ra.

5. KET LUAN

Bai bdo da mo hinh héa déng co budc lai hai pha trén
hé truc toa do d-q, dong thai xay dung thuat toan diéu
khién SVPWM va cau truc diéu khién tua tu théng rotor.
Cac két qua mo phéng cho thay dugc hiéu qua ctia phuang
phap diéu khién khi dat dugc yéu cau véi sai léch nhg,
dap ung tét. BE tang tinh hitu dung trong thuc té c6 thé
thiét k& thém mach vong diéu khién vi tri goc rotor, diéu
khién mo-men déng ca hodc bé loc Kalman cho ting dung
khéng cdm bién hodac cai thién hiéu suat bo diéu khién cho
két qua mo phdng t6t hon. Hudng phat trién nay sé dugc
nghién ctu va trién khai trong tuong lai. Sau khi diéu khién
dugc vector cGia ddng co budc hai pha, ¢ thé tan dung tét
han dong dién cudn day stator va giam cong suat ctia bién
tan, déng thai tang hé sé st dung cong suat, tir d6 c6 thé
thir nghiém va tng dung vao cac cong viéc phuc tap hon
nhu nang cao chéat lugng cla hé théng tro luc lai clia cac
phuong tién dudng bo.

LGi cdm on: Nghién cu nay dugc tai trg bai Truong
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 DT23-24.53.
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Nghién ctu tau mat nudc tu van hanh
va danh gid nhing thach thic déi vai dao tao

va huan luyén thuyén vién

B TS. NGUYEN VAN TRUGNG™; PO DUY MANH; NGUYEN TRUNG THUONG

Truong Dai hoc Hang hadi Viét Nam
Email: “nguyenvantruong@vimaru.edu.vn

TOM TAT: Tau mat nuéce tu van hanh (MASS) tiép
tuc phat trién véi téc d6 nhanh choéng trén toan
cdu. Té chic Hang hai Quéc t& (IMO) &a hanh
dédng nhanh chéng, cic van dé d3 duoc dua ra
thao luan trong nhiéu cudc hop, héi nghi chinh thic
khac nhau, nhu: MSC 105, MSC 106, MSC 107.
Hon nra, cac qudc gia thanh vién IMO cling da tién
hanh nghién ciu cac van dé lién quan téi MASS.
Theo 16 trinh do IMO dua ra, Bé luat MASS du kién
sé duogc théng qua vao nam 2026 va co hiéu luc
bat budc vao nam 2028. Do d6, mot sé thach thuc
nhat dinh ndy sinh déi véi chuong trinh dao tao va
huan luyén (BTVHL) thuyén vien dé dap ung yéu
cAu clia MASS & cac cip dé khac nhau. Bai bao
tap trung vao cac ndi dung chinh, bao gém: Gidi
thiéu téng quan vé MASS, cdc cong nghé dugc
Ung dung frén MASS, danh gid cac thach thic cla
MASS déi voi DTVHL thuyén vién trong tuong lai.

TU KHOA: Dao tao va huan luyén thuyén vién, tau
mat nudc tu van hanh, thach thic.

ABSTRACT: Maritime Autonomous Surface Ships
(MASS) technology continues to develop at a
rapid pace globally. IMO acted quickly, the issues
were discussed in various official meetings and
conferences, such as: MSC 105, MSC 106, MSC
107 as well as the joint working groups MSC-LEG-
FAL about MASS. Furthermore, IMO member
countries have also Conduct research on issues
related to MASS. According to the roadmap set out
by IMO, the MASS Code is expected to be adopted
in 2026 and come into force in 2028. Therefore,
certain challenges arise for seafarers education and
training programs to meet MASS requirements at
different levels. This article focuses on the main
contents, including: An overview of MASS, the
technologies applied on MASS and an assessment
of the challenges of MASS for seafarers education
and fraining in the future.

KEYWORDS: Education and ftraining seafarers,
maritime autonomous surface ships, challenges.

1. DAT VAN DE

Tau tu hanh da dugc nhac tai tir nhiing nam 1970. Tac
gia Rolf Schonknecht [1] da dua ra nhan dinh trong tuong
lai, tau thuyén van sé dugc diéu khién bai cac thuyén
trudng, tuy nhién vj tri cdia ho khéng phai & trén tau ma co
thé & bat cu noi dau - c6 thé 1a mot trung tdm hodc tram
diéu khién dugc bé tri & trén bd thédng qua viéc s dung
hé théng may tinh. IMO dinh nghia tau mat nudc tu van
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hanh “Maritime Autonomous Surface Ships” (MASS) la mot
con tau, & cac muc d6 khac nhau, c6 thé hoat ddng déc
lap v6i sy tuong tac chia con ngudi [2]. Trong mét bao cdo
clia tac giad Koji Wariishi [3] da lap luan rang: Tau tu hanh
13 loai tau tu dong hodc dugc diéu khién mét phan nham
thuc hién cac hoat dong nhu diéu dong tau, quan sat moi
trudng xung quanh, cap tau, diéu khién déng ca... Nghién
cliu cla tac gia Dremliuga va Mohd-Rusli cho rang MASS la
mot loai tau tu van hanh cé kha nang thuc hién moét sé loai
hoat déng tu van hanh trén bién cho du c6 hay khéng su
xuat hién clia thuyén vién trén tau [4]. Co quan Hang hai
DPan Mach khéi niém: Tau tu hanh dugc hiéu la mot loai tau
thuyén ma ching c6 khé nang ty dong diéu khién théng
qua sy ho trg mét phan hodc toan bé tir thuyén vién, bat
ké viéc hé trg dé dugc thuc hién trén tau hodc bat cu noi
nao khac [5].

Sau nhimng khai niém co ban vé MASS, IMO da dua ra
cac cap dé tu dong doi véi MASS [6] (Bang 1.1).

Bang 1.1. Cap dé tu déng cda tau thuyén theo IMO

Cap do tau Thuc hién Pinh nghia
tu dong
Thuyén vién hién dién trén tau,
. thuc hién nhiém vu diéu khién va
Cép1 Thuyén vién khai théac tau. Mot s6 chitc néng co6
P /hé thén 3 \ z
¢ thong thé ty dong, thuyén vién luén sdn
sang dé kiém soat tinh hinh.
Tau duoc diéu khién va van hanh tu
- Thuyén vién mot trung tam trén bg. Tr)uyé‘n vién
ap 2 /hé théng hién dién trén tau dé kiém soat va
khai thac, diéu khién tau.
o Tau dugc diéu khién, van hanh tir
C3p3 Thuyén vién trung tam diéu khién trén bg. Trén
ap /hé thé \
¢ thong tau khong co thuyén vién.
Cip4 Hé théng Tau tu déng hoan toan.

Bén canh IMO, cac t6 chiic khac cling dua ra nhiéu cap
dé tu déng khac nhau, dién hinh nhu: Lloyd’s Register da
xac dinh c6 t6i 6 cap dé tu dong, trong dé: Cap do 1 1a cap
d6 tu déng thap va co su ho trg clia thuyén vién trén tau;
cap d6 2, 3 va 4 la cap do tu ddong héa mot phan, co diéu
kién va co su ho trg trén tau cta thuyén vién va trén bg;
cap do6 5 la cap do6 tu dong hoan toan, tuy nhién van cé
su ho trg cta thuyén vién trong mét s6 trudng hop; cap
d6 6 1a cdp d6 tu dong diéu khién hoan toan, thuyén vién
khong co trén tau [7]. Cuc Van tai Hoa Ky phan dinh cap do
tu dong dua vao su tham gia cdla mdy méc va su tuong tac
gifa con ngudi va hé théng trong qua trinh xt ly dir liéu.
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Néu xét dudi goc dé su tham gia clla may moc thi cap do
tu déng dugc chia thanh 3 cdp d6, pham vi tir théng minh
(Smart) t6i ban tu dong (Semi-Autonomous) va cudi cling
la tu dong (Autonomous). Néu xét duéi goc dé tuong tac
gilta thuyén vién va hé théng thi dugc chia thanh 4 cap do,
pham vi ti phd théng (Manual), théng minh (Smart), téi
ban tu dong (Semi-Autonomy) va ty dong hoan toan (Fully
Autonomy) [8].

MASS kivong sé iing dung cac cong nghé tién tién nhu:
Hé théng dinh vi tién tién (ANAV), hé thong tranh va cham
(CAS) va hé théng quan ly stc khoe tau thuyén (VHMS) cé
thé gop phan loai bé 16i lién quan téi thuyén vién, déng
thai ty dong phat hién va ngan ngtia 16i cta thiét bi [9-
10]. Bén canh dé, can trang bi cho tau cac cdm bién thong
minh, bao gom: Hé théng dinh vi toan cau (GPS); hé théng
dan dusng quan tinh (INS); camera quang hoc va hong
ngoai (IR); phat hién va do khoang cach vo tuyén (RADAR);
cam bién gi6 va ap suat; phat hién anh sang va do khoang
cach (LIDAR) [11]. Ca s& ha tang vién théng MASS trong
tuang lai sé bao gom thong tin vé tuyén VHF, mang truyén
théng khoéng day bang théng réng khong day, gom cé
wifi, 3G, 4G, 5G va mdt s6 mang vé tinh b sung véi quy
dao vé tinh dia tinh (GSO), quy dao hinh elip cao (HEO),
quy dao trai dat trung binh va thap ( hé théng MEO/LEO).

Ngoai ra, MASS & cac cip doé 2 va 3 dugc diéu khién
bdi trung tdm bs (ROC), do vy dé ting cudng giam sat
déi véi tau ti xa can thiét cung cdp thém cac thiét bi thuc
té 3o (VR) va thuc té tang cudng (AR). Ngoai ra, cdng nghé
khau @6 téng hop (SAR) dugc ting dung tir sém trong linh
vuc quan sy ciing dugc xem xét la mot ing dung kha thi
ap dung déi vai MASS. Bai cac hinh anh do SAR cung cap
khong bi anh huéng béi diéu kién ngoai canh, co dé phan
gidi cao, st dung dugc ca ban ngay va ban dém.

2. NHUNG THACH THUC CUA TAU MAT NUGC TU
VAN HANH TOI DTVHL THUYEN VIEN

2.1. Thach thic cia MASS cap ddé 1 téi DTVHL
thuyén vién

Viéc van hanh cac tau MASS cap dé 1 va dua ra quyét
dinh diéu khién tau van phu thudc hoan toan vao thuyén
vién co mat trén tau. Tau dugc trang bi cac thiét bi tu dong
ho trg thuyén vién trong viéc suy luan dua ra quyét dinh
cudi cung dé van hanh va khai thac tau an toan. Déi vai
MASS cap d6 1 thi ngoai viéc tham gia truc ti€p vao viéc
diéu khién tau, thuyén vién van ti€p tuc thuc hién nhiém
vu bao dudng, quan ly va khai thac cac trang thiét bi khac
trén tau. Do vay, c6 thé khang dinh véi MASS cap d6 1 cé it
tdc dong dén BTVHL thuyén vién. Tuy nhién, do hé théng
diéu khién tu déng va hé théng hé trg quyét dinh dang
dugc nghién clu va ap dung rong réi trén MASS nén sé dat
ra nhiing yéu cau mai vé hé théng kién thic, phuong phap
DTVHL trong tuong lai.

2.2. Thach thic cia MASS cap dé 2 téi DTVHL
thuyén vién

Trudc tién, d6i vai MASS cap dé 2 thi viéc thay déi I16n
nhat dén ti khia canh sé lugng thuyén vién xuat hién trén
tau bt dau gidm dan, vai tro cda ho cling c6 su thay doi
I6n, s6 lugng giam d6 dugc thay thé bgi cac nhan vién
diéu khién trén tram ba. Khi d6, nhiém vu va phuaong thic
lam viéc cla thuyén vién cling c6 sy thay déi theo: D3i véi

nhan vién trén tram b thi nhiém vu chinh cta ho la diéu
khién tau tu xa, trong khi dé nhiém vu chinh cla thuyén
vién trén tau so véi MASS cap do 1 da khéng con nhiém
vu diéu khién van hanh tau ma chi con cac hoat dong bao
dudng, quan ly cac trang thiét bi trén tau. Phéi hgp voi
nhan vién trén tram b dé dua ra quyét dinh sau cuing cho
muc tiéu dam bao an toan hang hai. Do vay, yéu cau déi
vGi nhan vién diéu khién tau tai tram bd yéu cau hiéu ro
nhiing kién thiic mdi lién quan dén tau mat nudc tu hanh
hang hai hodc dp dung vao thuc té § cac mic dé khac nhau
nhu kién thic thong tin mang, kién thic tu dong hoa, kién
thic hé thong vat ly théng tin, kién thic di liéu 16n, cdng
nghé diéu hudng tu ddng va tranh va cham, kién thic diéu
khién tur xa... Diéu nay sé c6 tac ddong dang ké dén BTVHL
thuyén vién trong tuong lai, doi hoi BTVHL thuyén vién
trong tuong lai phai bao gém kién thiic va cong nghé mdéi
néu trén bén canh kién thic hang hai truyén théng.

2.3. Thach thic cia MASS cap dé 3 t6i DTVHL
thuyén vién

So vGi cac tau diéu khién tir xa ¢ thuyén vién trén tau,
céac tau diéu khién tir xa khong c6 thuyén vién trén tau
hoan toan phu thudc vao sy van hanh cia nhiing nguai cé
trinh d& chuyén mon trén ba. Cac quyét dinh vé van hanh,
diéu khién diéu ddng tranh va, hanh hai trén bién, luéng
dugc quyét dinh bdi nhan vién diéu khién tram bd. Vi vay,
nhimng nhan vién trén tram diéu khién trung tam bg yéu
cau c6 trinh d6 hiéu biét sdu sdc hon vé kién thuc, nguyén
ly, cdng nghé théng tin mang, cdng nghé diéu khién tu
déng hoa, bén canh kién thic sau rong dé ing phé vai
mai trudng hang hai xa x6i va thudng xuyén cé su bién déi.
Cling tuong tu nhu yéu cau & cap do 2, & cap dé nay, trinh
dé ctia nhan vién diéu khién can yéu cau d muic dé cao hon
G tat ca cac linh vuc so véi cap do 2 va cling ¢6 sy phan chia
nhiém vu rd rang d8i véi nhan vién diéu khién trén tram bg
va thuyén vién trén tau. O cap d6 nay, sé lugng thuyén vién
ti€p tuc c6 xu hudng gidm manh, bai s6 lugng thuyén vién
trén tau la khéng co va sé lugng nhan vién trén tram bo
phuc vu cho viéc van hanh con tau ciing khéng thé bang
dudng dinh bién an toan hién nay trén mét tau truyén
thong. Do vay, MASS cap d6 nay c6 nhing tac dong Ion
déi véi DTVHL thuyén vién.

2.4. Thach thic cia MASS cap dé 4 t6i DTVHL
thuyén vién

Da4i véi tau tu ddng hoan toan, tat ca cac hoat dong
lién quan tdi khai thac, van hanh tau bién dugc thuc hién
ngoai yéu té con ngudi. Viéc ra quyét dinh cho hoat déng
clia tau dugc hoan thanh mot cach tu cha. Khong co thay
tha doan trén tau. Nhan vién kiém soat trén b chi yéu
déng vai tro gidm sat hoat dong dan dudong cua tau, khi
can thiét c6 thé tham gia diéu khién tau. Cac yéu cdu cao
hon vé kién thic va ky nang déi vsi nhan su dugc dua ra
dé dap ung déi vdi tau tu déng hoan toan. Cac yéu cau cao
hon dugc dua ra d6i v6i nhan su phu hgp cla cac tau tu
hanh hoan toan. Nhan vién trén tram bd can phai thanh
thao tat ca cac kién thuic va ky nang dugc néu ra trong cac
muc trén day.

Véi 4 cdp d6 MASS khac nhau ¢ nhiing tac dong
khéac nhau t&i DTVHL thuyén vién, MASS cap do 1 ¢o it tac
doéng nhat badi tau thuyén dugc diéu khién va van hanh
b&i thuyén vién c6 mat trén tau, tuy nhién & cac cap do
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cao hon la 2, 3 va 4 thi ¢6 su tdc dong nhat dinh d6i véi
DTVHL thuyén vién. D& dap tng dugc yéu cau cao vé khoa
hoc, cdng nghé va céng nghé théng tin ting dung déi voi
MASS, nhan vién lam viéc tai tram b& cling phai la nhiing
nhan vién c6 trinh dé chuyén mén cao, ky nang tét. Do vay,
cac co s& dao tao cing gap nhiing thach thuc nhat dinh.
Hién nay, cac co s& dao tao chia thanh cac muic nhu: trung
cdp ky thuat, cao ddng nghé va dai hoc. Nhung néu dé dap
ting dugc yéu cau cao ctia MASS thi can nhiéu nhan tai cé
kién thuc, ky nang cao hon (cap dé dai hoc, sau dai hoc), ty
I& nhan luc & cac cap thap hon sé giam dan.

2.5. M@t s6 thach thuic khac d6i véi DTVHL thuyén vién

Trudc tién, thach thic d6i véi cac ca sé& dao tao, dién
hinh nhu cac trudng dai hoc, cao dang, trung cap chuyén
nghiép, nghé hodc cac trung tdam huan luyén thuyén vién
can phai nang cap co sé vat chat phuc vu cho qua trinh
DTVHL thuyén vién. Vai hién trang cac co s& dao tao hién
nay rat cé thé sé phai tién hanh bé sung hodc thay thé
trang thiét bi dé phu hop vaéi BTVHL thuyén vién dap tng
yéu cau clia MASS. Day cé thé la thach thiic déi vai van dé
tai chinh cho céc trudng, co s& dao tao clia cac qudc gia
dang trong giai doan phat trién.

Thu hai, véi su xuat hién ctia MASS, mét van dé 16n
dugc dat ra la s6 lugng thuyén vién rat c6 kha néng sé doi
dién véi nguy co gidam manh. Bdi, thay vi s6 lugng dinh
bién an toan t&i thi€u hién nay dugc b6 tri trén tau dé dam
bdo van hanh, khai thac, bdo dudng tau bién thi sé lugng
nay sé giam di mot nla, tham chi'la 2/3.

Cudi cung, dé c6 thé DTVHL thuyén vién cho MASS can
c6 doi ngll gidng vién cé chuyén moén va ky nang ving
vang. Hau hét déi ngl giang day hién nay déu giang day
theo phuong phap BTVHL thuyén vién truyén théng. O
nhiéu quéc gia, khai niém MASS chua that sy phé bién,
hiéu biét vé& MASS con han ché, kién thic chuyén mén
vé MASS chua dugc nang cao. Vi du nhu Viét Nam, tai két
ludn ctia mét hoi thao dugc tién hanh tai Trudng Dai hoc
Hang hai Viét Nam vé MASS da chi ré day la mét linh vuc
hoan toan mdi, gan nhu chua c6 nhiéu nghién cdu, tiép
can déi vai MASS [12]. Co |é day sé la kho khan déi vai Viét
Nam trong giai doan hoi nhap qudc té vé hang hai thé gidi,
bd&i cadc qudc gia phat trién vé hang hai nhu Trung Qudc,
Nhat Ban, Han Quéc. .. da va dang trién khai cac hoat déong
nghién ctiu vé MASS va ting dung MASS trong hang hai.

3. KET LUAN

MASS da va dang dugc trién khai nghién ciu, thi
nghiém van hanh, khai thac & mét s6 quéc gia trén thé
gidi. Budc dau da dat dugc nhiing két qua kha quan. Diéu
do ching to rang, MASS la moét tuong lai khong xa cla
nganh Hang hai, dic biét 1a van tai bién. Mot khi MASS
dugc ting dung thi nhing thach thuc déi véi khéi lugng
ki€n thic cia thuyén vién, dao tao nhan luc chat lugng cao
cho hang hai that sy ¢4 nhiéu van dé can thay déi so véi
dao tao truyén théng hién nay. Muc dich cla bai bao tap
trung vao mét s6 van dé ly luan lién quan téi céng nghé ap
dung d6i vai MASS va nhiing danh gia vé thach thuc cla
MASS d6i véi BTVHL thuyén vién trong tuong lai. Nhiing
phan tich nay hi vong la co s& ly thuyét doi véi cac co s@
dao tao huan luyén thuyén vién cé nhiing chuén bi trudc
khiB6 luat MASS cé hiéu luc va MASS dugc ting dung réng
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rai trén toan cau. Theo nhu phan tich & trén cé thé nhan
thay, co ban thach thic d6i v6i DTVHL thuyén vién dugc
thé hién & 2 ndi dung chinh sau: Mét la, ing dung cong
nghé mdéi trén MASS doi hoi nhiing nhan luc hang hai cé
trinh d6 cao hon. Hai la, chuong trinh DTVHL thuyén vién
can ¢ su diéu chinh linh hoat va cht déng dé dap ing cac
cap do6 khac nhau clia MASS.

L&i cdm on: Nghién clu nay dugc tai trg bai Trudng
Dai hoc Hang hai Viét Nam trong Dé tai ma s6 SV23-24.03.
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Nghién c(u tinh todn luc can tau ngam
& cac ché dd khai thac khac nhau bang phuong phap CFD

B KS.HA MANH CUONG; TS. LE MINH THU
Vién Ky thudt Hai qudn
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Truong Bai hoc Hang hai Viét Nam
Email: “tutn.dt@vimaru.edu.vn

TOM TAT: Bai bao st dung phuong phap CFD vao
tfrong mé phdng, tinh toan luc can tau ngdm & 3
ché d& gdm: Ché d6 chay ndi, ché d6 chay ngdm
sat m&t nudc va ché dé chay ngdm hoan toan & cac
t6c d6 khac nhau. Su thay ddi cac thanh phan luc
can tau khi chay & 3 ché d6 khac nhau duoc dua
ra va phan tich trong bai bao. Ngoai ra, bai bao con
dua ra cac hinh dnh vé dong chdy bao quanh than
tau ngdm dé 1am ré hon su thay déi luc can tau khi
chay & cac ché do6 khac nhau. Két qua mo phong
& ché dé chay ngdm hoan toan cla tau cho sai s&
rat nhé so véi két qua tha mé hinh trong bé thi. Mé
hinh tau ngdm duoc st dung trong nghién clu Ia
méd hinh tau ngdm DARPA SUBOFF.

TU KHOA: Luc can, tau ngdm, CFD, ché do
chuyén dong.

ABSTRACT: The paper uses CFD method to
predict the submarine resistance in three different
operating regimes: emerged, near free surface
and submerged at different speeds. The variation
in resistance components under three different
operating regimes is provided and analyzed in this
paper. Moreover, the paper also provides images
of the flow around the submarine's hull to further
clarify to change the ship's resistance component
in different regimes. The numerical obtained results
show that, the simulation results in submerged
regime show good agreement with experimental
data. The submarine model used in this study is
the DARPA SUBOFF submarine model.

KEYWORDS: Resistance,
operating condition.

submarine, CFD,

1. DAT VAN DE

Viéc xac dinh luc can tau vai dé chinh xac can thiét la
bai toan hét stic quan trong trong thiét ké tau n6i chung va
tau ngam néi riéng bdi nd lién quan dén viéc thiét ké dung
chong chéng, Iua chon ding cong sudt may can thiét dé
tau dat dugc toc dé thiét ké dé ra.

DaGi vé6i tau ngdm trong qua trinh khai thac, né cé thé
hoat déng & ba ché& dd khac nhau gém: Ché dé chay ndi

trén mat nudc, ché d6 ngam chay sat mat nuéc (ché do
kinh tiém vong) va ché d6 chay ngam hoan toan duéi
nudc. Ung véi moi ché d6 khai thac khac nhau cda tau thi
ma&i quan hé gilra cac luc can thanh phan cua tau sé khac
nhau. Vi du, khi tau ngdm chay & ché d6 néi hoac chay
ngam sat mat nudc sé xuat hién thanh phan luc can séng
do anh hudng clia mét thoang chat long trong khi chay &
ché& d6 ngam thi khong c6 thanh phan luc can nay [1].

Viéc ing dung CFD vao trong viéc mo phong tinh toan
lyc can tau ngam da dugc nhiéu tac gia trén thé gidi thuc
hién [2-7]. Tac gid Dogancan Uzun cling cac cong su [3] da
tién hanh nghién cru &nh huéng ctia rong réu ha bam dén
su thay d6i cac thanh phan luc can, cong suat cé ich va
dong theo clia tau ngam hoat dong & ché dé chay ngam.
K&t qua nghién ctiu dugc nhém tac gia doi sanh véi két qua
thi trong bé thir & truding hop tau khéng cé d6 nham. Tac
gia Dong Li cung cac céng su [7] da ti€n hanh mo6 phong
tinh toan luc can tau ngam khi hoat déng & ché dé sat mat
nudGc véi cac dé sau khac nhau. Két qua nghién clu duara
suthay d6i vé luc can tau, hinh dang séng, phan bé ap suéat
trén bé mat than tau ngam khi chay gan mat nuéc véi cac
do sau khac nhau.

Bai bdo nay, trén co sG ké thira cac két qua nghién ciu
di trudc sé tién hanh mo phong tinh toan luc can tau ngam
& ba ché d6 khai thac nhu da néu 6 trén bang phuong phap
CFD. Su thay d6i vé cac thanh phan luc can va dong chay
bao quanh tau ngam khi chay & cac ché dé khac nhau sé
dugc chi ra va phan tich trong nghién ctru nay. Doi tugng
nghién ctu dugc st dung trong bai bdo nay la mé hinh tau
ngam DARPA-SUBOFF.

2. MO PHONG, TiNH TOAN LUC CAN TAU NGAM &
CAC CHE PO KHAI THAC KHAC NHAU

2.1. Gi6i thiéu vé mé hinh tau ngam DARPA-SUBOFF

M6 hinh tau ngam DARPA SUBOFF do Phong Carderock
thudc Trung tam Naval Surface Warfare center va bé thi
Hydronautics Ship tién hanh thiét k& va thi nghiém. Tau
c6 cac thdng sé chi yéu nhu sau: Chiéu dai 4,356 m, dudng
kinh than tau 0,508 m, chiéu dai ctia dai chi huy la 0,368 m.
Hinh dang 3D cla tau DARPA SUBOFF dugc trinh bay trén
Hinh 2.1, cac két qua th mé hinh clia tau nay & ché do chay
ngam dugc dua ra trong tai liéu [8].
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2.2, Cac truong hop tinh

Trong nghién clru nay, nhém tac gia thuc hién viéc mé phéong ché dé ndi & chiéu chim bang %2 chiéu cao than chinh
cla tau, ché d6 chay sat mat nudc vai do sdu bang chiéu cao than chinh (tinh tir g6c¢ toa d6) va ché dé chay ngam dugc thé
hién nhu trén Hinh 2.1. Dai toc d6 tinh toan: Tinh toan & 5 téc dé gom: 3,05, 5,144, 6,1, 7,16 va 8,23 m/s. Tau chay trén nudc
tinh véi khéi lugng riéng clia nudc p = 998,67 kg/m? va d6 nhét dong hoc clia nudc la v = 1,080.10° m?/s.

Mat thoang chat long
Che d¢ chay noi
: S '} # |n=r0D , / A
- 5 M.")E thoang ch;il long <
_— 4 et (che d¢ kinh tiem vong) ,)

T=0.5D §

|~

Hinh 2.1: Mé hinh tau ngdm va cac truong hop tinh & trang thai chay néi va chay & ché dé sat mat nudc

2.3.Thiét 1ap mé phong sé

Dai véi bai toan md phéng tinh toan luc can tau ngdm khi chay néi va chay & ché dé sat mat nudc mién chat 1dng tinh
toan sé gém c6 2 pha (I6ng va khi). Khi d6, kich thudc mién tinh toan sé dugc xac dinh giéng nhu d6i vai bai toan tinh toan
Iuc can cho tau ndi théong thudng. Theo d9, kich thudc mién tinh toan dugc xac dinh theo hudng dan cla Hiép hoi BE thi
qudc té (ITTC) [9] Ia mot ham s6 phu thudc vao chiéu dai tau nhu thé hién trén Hinh 2.2a. Trong trudng hgp tau chay ngadm
(khoadng céch tur day tau ngam dén day bién 16n han % 1an chiéu dai tau va khodng cach tir diém cao trén dai chi huy dén
mét thoang I6n hon 1/3 lan chiéu dai tau [10]). Lic nay anh hudng clia mat thoang ciing nhu anh hudng ctia d6 sau dén
luc can tau la bang 0 [10]. Trong trudng hop nay, mién tinh todn sé chi cé mét pha la pha léng (nudc) [11, 12] va kich thuéce
clGa mién tinh toan dugc xac dinh nhu trén Hinh 2.2b [11].

e ~
B side Vi gop
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outlet v Outlet

inlet

Inlet

1.5L

Mat thoang

5*Lpp 2=-1.5"Lpp~|
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/
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Hinh 2.2: Kich thuéc mién tinh toan khi tau dp dung cho truéng hop tau ngdm hoat déng & 3 ché dé khac nhau

Loai diéu kién bién dugc &p dung véi mién tinh toan trong tinh toan luc can tau ngam & ché dé chay néi va ché d6 sat
mat nudc lua chon nhu sau: Bién phia trudc (inlet), bién phia trén (top) va phia duéi (bottom) sé st dung diéu kién bién la
téc dd dong dén (velocity inlet), bién phia sau - ap suat dau ra (pressure outlet), mat doi xiing (symmetry) va bién phia hong
(side) - mat doi xtiing (symmetry plane) [7]. Loai diéu kién bién ap dung déi véi mién tinh toan khi tau chay ngam la: Bién
phia trudc la téc do dong dén (velocity inlet), phia sau - ap suat dau ra (pressure outlet), phia trén, dudi, mat hong - mat doi
xung (symmetry plane) [4]. Loai diéu kién bién dugc ap dung déi véi tau ngam la tusng khong truot (No-slip wall).

Loai lugi dugc st dung dé chia mién chat 1dng ra thanh cac thé tich hitu han 13 ludi luc dién, lugi lang tru dugc sir dung
dé& méd phéng I16p bién bao quanh tau ngdm, ludi bé mat dugc st dung dé chia bé mat than tau ngdm ra thanh cac bé mat
hiru han. Lugi sé dugc lam min tai cac vi tri quan trong nhu (khu vuc gan than tau, khu vuc mi, duéi va dai chi huy). Két qua
sau khi chia lugi dugc trinh bay trén Hinh 2.3. Mé hinh vat ly dugc st dung trong mé phdng dong bao quanh tau ngam la
mo hinh chat long thuc RANSE. Mé hinh dong r6i dugc st dung trong bai bao 1a mé hinh dong réi SST K-omega béi theo [4]
day la mot trong nhirng mé hinh dong réi cho két qua gan véi két qua thir nhat so véi viéc st dung cdc moé hinh dong roi
khac. Phuang phap thé tich cht 16ng dugc sir dung d€ mé phdng tucng tac gilia hai pha nudc va khéng khi khi tau hoat
déng & ché d6 chay néi va ché do sat mat nudc.

I 1 T TTTTLT

i mt thodng chat lon,

T i i R Fii i
¢) - Chay ngam d) - Lui tai mit thodng chdt léng khi chay néi va
gdn mdt nwéc

Hinh 2.3: Két qua chia ludi
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3.KET QUA MO PHONG
Két qua mé phong tinh toan luc can tau ngam & 3 ché d6 khai thac khac nhau dugc trinh bay trén Bdng 3.1 va cac hinh
tor3.1 dén 3.4, trong d6 c6 su so sanh két qua tinh toan vai két qua thirtrong bé thir & ché do chay ngam (cac ky hiéu R, R,
R, & day lan lugt la luc cdn toan phan, luc cdn ma sat va luc can 4p suat). Tir két qua thu dugc trén Bdng 3.1 va cac Hinh tir 3.1
dén 3.4, ta c6 thé dua ra mot s6 nhan xét sau:
Bang 3.1. Bang két qua tinh toan luc can tau ngdm & 3 ché dé cé su so sanh véi két qua thir

Két qua mé phéng tinh toan Két qua tha
% sai s6
Vm/s] Chay ngam Chay néi Chay kinh tiém vong Chay ngam
R, IN] R.IN] R, IN] R, IN] R.[N] R, IN] RIN] | RIN] | RN R, IN] DR, [%]
3.05 105,80 89,05 16,75 167,560 47,48 120,08 239,47 90,64 148,83 102,30 3,42
5,10 286,38 237,98 48,40 359,012 199,75 159,27 449,50 241,60 207,90 283,80 0,91
6,10 394,98 328,51 66,47 466,726 290,96 175,76 512,14 329,80 182,34 389,20 1,48
7,16 528,73 438,20 90,53 599,478 402,97 196,51 614,49 443,35 171,13 526,60 0,40
8,23 684,55 566,52 118,03 765,500 512,37 253,13 751,72 573,38 178,34 675,60 1,32

- Két qua tinh todn mé phoéng luc can tau & ché dé chay ngam rat gan so vdi két qua thit mé hinh trong bé thir vdi sai
s6 nam trong dai tur 0,4 dén 3,42%.

- DuGi cing mét téc do, luc cdn toan phan cda tau khi chay ngdm nhé hon so véi khi chay néi va chay sat mat nudc.

- Khi tau chay & ché d6 ngam, thanh phan luc can chinh ctia tau la thanh phan luc cdn ma sat (chiém trén 80% luc can
toan phan cla tau), diéu nay hoan toan phu hop véi két qua nghién ctu dugc chira trong [1].

-Thanh phan luc can ap sudt & ché dé chay ngdm nho hon so véi khi tau chay & ché dé chay néi va ché dé sat mat nudc.
Diéu nay dugc giai thich 1a do khi tau chay & ché dé chay néi va sat mat nudc, thanh phan luc can &p suét cta tau ngoai
thanh phan nhot con c6 thém thanh phén tao séng do anh hudng ctia mat thoang chat 16ng, tir d6 dan t6i thanh phan luc
can ap suat & hai ché do nay I6n hon so véGi ché dé chay ngam (Hinh 3.4). Ngoai ra, trén Hinh 3.4 ta con quan sat thay buéu
stic can ap suat tai toc dé 5,1 m/s khi tau chay & ché dé sat mat nudc. Két qua nay hoan toan trung khép véi cac két qua
nghién clu trong cac cong trinh [13, 14].

- Thanh phan luc cdn ma sat & ché dé chay ni nhé hon so véi & ché dd chay ngam va sat mat nuéce. Trong d6, ché do
sat mat nudc va chay ngadm luc cdn ma sat 6 gia tri gan nhu nhau (Hinh 3.3). Diéu nay c6 thé dugc gidi thich mét phan la do
thanh phan luc can nay phu thudc vao dién tich mat vé tau. & chay ngam va chay sat mat nudc, dién tich mat ust vo tau la
giéng nhau va I6n han so véi dién tich mat uét vé tau khi chay néi.

Cac hinh anh vé su khac nhau & dudng dong bao quanh than tau, phan b6 ap suat déng, Ung suat tiép & ba ché do
chuyén ddng khac nhau va hinh dang séng do tau tao ra khi chuyén déng & ché do chay néi va sat mat nudc dugc biéu
dién trén cac Hinh tur 3.5 dén 3.8 c6 thé gidi thich cho su khéc nhau vé luc cdn tau ngam khi chay & cac ché dé khac nhau.
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Ché ap chay ndi tgi T=0.5D |
A\

Ccné ap chay sdt mdt mueoc tgi h=1.0D
e
A e NS
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Dynamic pressure
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Hinh 3.6: Su khac nhau trong phan bé’
ap sut déng khi tau chay & cac ché dé
khéc nhau tai téc dé V = 3,05 m/s

D

<5

——  Ché dj chay sdt mt mede ti h=1.0D

Hinh 3.8: Tuong tac giira hai pha nudc
va khéng khi khi tau chay néj va sit mat
nudc tai téc dé V = 6,1 m/s

4, KET LUAN

Bai bdo da ung dung thanh céng CFD vao trong tinh
toan luc can tau ngam hoat déng & 3 ché dé khac nhau.
Su khac nhau trong thiét 1ap mé phéng tinh toan khi tau
chay & 3 ché& d6 khac nhau dugc dé cap dén trong bai bao.
Két qua mo tinh toan thu dugc & ché dé chay ngam rat
gan véi két qua thtr mé hinh (sai s6 dao déng trong dai tu
0,4 dén 3,42%). Phan tich su thay d6i cac thanh phan luc
can clia tau chi ra rang, duéi cing mét téc do, luc can toan
phan clia tau khi chay ngdm nho hon so vai khi chay néi va
chay sat mat nudc; dudi anh hudng clia mat thoang chat
16ng dan dén thanh phan luc can ap suat & ché dé chay néi
va ché do sat mat nudc I16n hon so véi ché do chay ngam.
Ngudgc lai, thanh phan luc cdn ma sat & ché dé chay néi
nho hon so véi & ché d6 chay ngam va sat mat nudc. Trong
do, ché& do sat mat nudc va chay ngam, luc can ma sat co
gia tri gan nhu nhau.
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Adaptive backstepping control for surface ship
with saturating actuators using radial basis function

neural network
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ABSTRACT: This paper presents an adaptive
controller based on the combination of
backstepping technique and radial basis function
(RBF) neural network (NN) for the tracking problem
of an wuncertain surface ship with saturating
actuators. The frame of controller is constfructed by
backstepping design to guarantee the asymptotical
stability of system, whereas the RBF NN is
employed to approximate the unknown dynamical
functions. The weights of neural network is adjusted
by an updated law derived from Lyapunov's theory.
Finally, a numerical simulation for a typical ship
model is conducted and the results demonstrate
the validity of our proposed control design.

KEYWORDS: Surface ship, adaptive backstepping
control, radial basis function, neural network.

1. INTRODUCTION

Nowadays, marine crafts, which include surface ships,
semi-submersibles, submarines, autonomous underwater
vehicles, play an essential role in a lot of applications like
transportation, military, environmental exploration... A
significant number of those areas require the craft have
to be unmanned due to the risk condition that the sailors
and employers might face with. However, the automatic
control of marine system is associated with a wide range
of difficulties. Firstly, the operating condition of marine
crafts are always influenced by highly complex non-linear
dynamics of the ocean environment, for instance, the
wind, wave and current. Additionally, the mathematical
description of marine crafts is not easily derived since
the dynamics of system involves numerous physical
characteristics, like hydrodynamic added mass, viscous
damping, fluid memory effects... [1], which is difficult to
formulate and to determine the relevant parameters.

Despite the above challenges, the importance of
unmanned marine vessels still is resulting in the fact that
various efforts have been devoted to solve the control
issues of these systems, focus on feedback control

approach since the precision of motions can be covered
using the state feedback. For surface ship, some theoretical
control schemes based on the fully precise mathematical
model of system were presented in [2, 1]. Some traditional
adaptive methods were presented in [3, 4], in which the
adaptive mechanism is used to approximate the unknown
parameters. Those approaches, in general, is only valid in
dealing with the problem in which the system dynamics are
uncertain and linear-in-the-parameter [5]. Moreover, the
design of model-based controller requires a huge amount
of effort and time spent on formulating the modeling
of system. Meanwhile, in practical, the occurrence of
both parametric and functional uncertainties, as well as
unmodeled dynamics, are unavoidable, that might cause
in the instability of closed-loop control system.

Due to the above analysis, the modern control
technique has been developed with the usage of artificial
neural network due to its universal approximation
capabilities. In [6], NN was employed for the intelligent
optimal control law of surface ships. In [5], [7-9] the
conventional nonlinear control laws were integrated with
the NN that is responsible for estimating the uncertain
dynamical functions. Inspired by those studies, in this
study, an adaptive control method utilizing backstepping
technique and RBF NN is investigated to solve the control
problem of the surface ship. The nonlinear backstepping
control is used to constitute the frame of controller, in other
words, to guarantee the stability of closed-loop system
when the dynamics is presumed to be adequately known.
Meanwhile, the non-linear dynamic functions of the ship
can be estimated by RBF NN to cope with non-parametric
uncertainties or unmodeled dynamics. The simulation
results for the proposed control law is given to evaluate its
performance. The results emphasize that the control law not
only guarantees the system stability and robustness but also
significantly reduces the amount of work when applying in
indistrial environments because of the advantage that the
requirement of absolutely accurate system’s description is
not compulsory.

The rest of this paper is organized as follows. In Section
2, we present the dynamic model of a three-degree-of-
freedom (3DOF) surface vessel and the effects of actuator
saturation. Section 3 is our design to solve the tracking
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problem of surface ship. The simulation results will be
shown in Section 4, while some conclusions are included
in Section 5.

2. PROBLEM FORMULATION
2.1. Surface Ship Dynamics
For marine craft, the six different motions are usually
defined as surge, sway, heave, roll, pitch and yaw [10]. For a
3DOF surface vessel, we just consider surge, sway and yaw
motions. The modeling of system imposed by time-invarying
uncertainties can be described by the following motion
equations [1, 11]:
n=J(mv
Mv+C(v)v+D(v)v=1+d(n,v) ('| )
Where: n =[xy, p]I" € R®denote the Earth-frame positions
and heading, respectively; v=[u,v,r"e R* are the body-frame
surge, sway and yaw velocities, respectively; d(n,v) € R®
denotes the unknown environmental disturbances and/or
unknown dynamics; M, C(v) and D(v) are correspondingly
the inertia matrix, the matrix of Coriolis and centripetal
terms and the damping matrix; and T Ttis the vector of
control signals. The coefficients of the rotational matrix
J(n) are given by:

J()=|—-siny cosy 0 2)

0 0 1

cosy  siny 0]

The inertia matrix M = MT = 0 are constant and can be
determined using hydrodynamic computations programs
[1], whereas the components in C(v), C(v) and d(n,v) are
given as follows: 00 am

0 0 (V)
—C5(V) —y(V) 0

dyv) 0 0
DV =| 0 du(v) dun(v)

C(v)=

0 dy(v) dy(v)
d,(n,v)
d(m,v) =|d,(n,v)
dy(n.v)
Where: c,,(v), c,,(v), d,,(v), d,(v), d,(v), d,,(v), d,(V),

d1(n,v), dz(r],v) and d3(n,v) are assumed to be unknown
functions.

Consider the model of reference trajectory as follows:

En=ts 3)
&, =1,E)

Where: & =[¢",, & "€ R° are the state of the states of the
reference system, f (€ ) e R’ denotes the determined smooth
dynamic functions. The reference trajectory is defined as n
= ¢,,. To facilitate the control design process, we assume
that states of the reference system are uniformly bounded,
ie., Eds Q, where Q, isa compact set.

2.2, Actuator saturation

In practice, actuators of surface ship system have
nonlinear constraints such as dead-zone band, backlash,
or saturation features. In this paper, the saturation
nonlinearity of actuators is taken into account. Firstly,
the actuator with saturation is described in Figure 2.1,
in which T_is the actuator output and t is the input of
actuator. The definition of saturation nonlinearity is given
mathematically by [12]:

Toax - T T

T, = T Tyn <T<T, (4)

max

T

min *

T<Tun

168

Where: 1__ is the upper bound and t___is the lower
bound of actuator characteristic. If theinput uis outside the
linear range of actuator, saturation nonlinearity appears
and the calculated control signal cannot act sufficiently to
the plant. Thus, once the saturation feature is taken into
consideration, the mathematical model of surface ship (1)
must be rewritten as follows:

n=J(mv 5)
Mv+C(v)v+D(v)v+gm) =7, +0+d(n,v)

Where:6 = 1 - T_represents influence of the saturation
features.

Actuator with Saturation

Tsar(u)
Tmax

> Nonlinear System

Figure 2.1: Actuator with saturation nonlinearity

3. ADAPTIVE BACKSTEPPING CONTROLLER BASED
ON NEURAL NETWORK

3.1. RBF NNs

The universal approximation using RBF NN is expressed
as follows [13]:

f@)=2os@)=W'SZ)+s (6)

Where: e, = r*is the vector of network inputs, € is the
approximation error, w=[a,...o,]" e&" is the vector of weights
and S®@=[s(z-w...s.4z-mD] denotes the activation functions
where s () is the RBF. The Gaussian function is used as RBF
in this paper, which is described by:

(Z-p) (Z-p) )
R

Where: w.=[s.-1] is the vectors of centers and 6, is the
standard deviation.

According to the study of Park [13], RBF NN can be
approximate any continous function /@:2, > & where Q is
a compact set, to arbitrary accuracy. In other words, if the
number of node N is large enough, for each €* > 0, there
exists an ideal constant weight vector W* such that:

F@Z)=WTSZ)+&(Z) (8)

Where: e(Z)< €.

3.2. Adaptive backstepping design

In this section, we present a solution for tracking
problem of the surface ship. Firstly, the backstepping
design [14] is applied for the certain model of ship to
ensure the convergence of tracking errors to small set
around the origin. Then the unknown dynamical functions
is estimated by an adaptive mechanism using feedforward
NNs, in which RBF is selected as the activation function.
The detail of the control strategy is presented as follows:

Step 1: Define the tracking errors:z =n-n and z, = v
-awhere n, is the desired trajectory,a is the virtual control
law of the first subsystem. Differentiating z, with respect
to time we have:

z, =J(v-n, =IJM)(z, +@)-N, 9
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Since J'(n)J(n) = I, we can derive the vector of virtual
control signals:
a=J' )(-Kz +1,) (10)
Where: K, = diag ([k7' kz, kJ)T is diagonal matrix of
positive gains. Substituting the virtual control law (10) into
(9), we obtain:
z, =-Kz, +J(nz, n
Considering the Lyapunov function candidate 7, :%z;"z.
and differentiating it z, with respect to time we have:
Vl = leKlzl +leJ(’r|)z2 (12)
Step 2: Since M = M" > 0, from (1) the derivative of z,
with respect to time can be obtained:
z, =M (=C(v)v=D(v)v+d(n,v) + 1) —a (13)
Where: a=J"(m)(-Km+Kg, +&,,)+ 3" ) (-KImv+Kg,, +1,E,))
are determined functions. Define

F(Z)=-Cov—Deyv+d v =[£@). £ @), @] (14)
as the vector of unknown dynamic terms, with Z = [,
n'1eQ, < R® with Q, is a compact set. This vector can be
estimated by NNs as follows:
[(@Z)=W"S.(Z)+¢(Z), i=1,23 (15) (15)
Wherew -[ww.w]is the matrix of ideal constant weights
and [«,z)| <z are the errors of approximation. Since the ideal
weights W" are unknown, it can represented by w-[w,w,.w, .
Hence, the control signal t can be chosen as:
r=-3"(n)z, -K,sgn(z,) + W'S(Z) + Ma (16)
Where:k, - diag [ k,,.1,..1,, ) i diagonal matrix of positive gains
In the meanwhile, the weight matrix is adjusted online
by the following law:
W, =-TS,(Z)z, (17)
Where fori=1,2, 3, z, are the elements of z,, T is the
matrix of adaptation gains.
Substituting (16) into (13) yields:
2, =M (I (z, — Kz, + W'S(Z)—£(2)) (18)
Where: ¢z)=[¢,2).5,2).,@)]
Considering the following Lyapunov function candidate:

V= M, S YW W, o)

Substituting the control law (16) and the adaptive law

(17) into the derivative of V, with respect to time, we obtain:
7, =-2'K,z, - 2K, sgn(z,) - 20e(Z) + 2L WSZ) + 3T 'WIW,

:’zHKlzl ’Zng Sgn(lz)*ZQS(Z) (20)

3
T T
<-z, Kz - lel.: (k'l.) i ‘9r)
[

From (20), it can be seen by choosing large designed
parameters k,, of matrix K, 7, <ocan be satisfied. As a
result,V,(t) < V,(0) which yields z and z, are bounded,
ie.z,zeL_. From (11), (18) and since, we obtain z, and
z,is bounded, i.e. z,2,el_.Sincez,zel and z,2,el,
it can be easily proved that V2 is bounded. As a result,V is
uniformly continuous which yields limz, = 0 and limz,=0
according to the Barbalat’s lemma, orthe tracking errors of
system are asymptotically stable.

In this study, to investigate the impact of saturating
actuators on the control performance of surface ship, the
control signal Tin (16) is replaced by in (4).

4. SIMULATION RESULTS
To assess the effectiveness of the presented control
design, a numerical simulation is conducted for the surface

ship model (1) with the following characteristics [5]:
€2 (v) ==24.6612v—-1.0948r, c,,(v)=25.8u,

dyy (v)=0.7225+1.3274]u| + 5.86641°
d,,(v)=0.8612+36.2823[v|+8.05]r| ,
dyy(v) =—0.1079+0.845[v]| +3.45|r|,

A,(v) ==0.1052~5.0437|v| - 0.13]r{,
T, =[80 60 40]', 7, =[-80 —60 —40] .
All quantities are expressed in the International System of

Units (SI). The constant inertia matrix is determined by [3]:
25.8 0 0

M= 0 256612 1.0948
0 1.0948  2.76

and the uncertainties acting on the system:
dmv)=[1 0.0k +05 0.1 +sin(] .

The surface ship system is required to track the
references n, = [sin(t) cos(t) sin(t)]" from its initial state
n(0) =1[0.3 0.8 m/4]"and v(0) =[0.2 0 O]".

The dynamic approximations based on RBF network
are constructed with the use of 1000 nodes, the centers pi
is evenly spaced on [-1.6,1.6] x [-1.8,1.8] x [-1.8,1.8] and the
standard deviation 6, = 0.8, for i = 1,2,...,1000. The initial
weights are W,=W, =W, =o0.

The design gains of control law and adaptive
mechanism are chosen as kL1 = k1,3= 20, k112= 30, k2,1 = k2’2=
k,,=30,T,=6,T,= 8T, =05

The tracking performance of surface ship associated
with the proposed controller is illustrated in Figure 4.1-4.3,
for surge, sway and yaw motion, respectively. According
to these figures, the positions and heading angle of vessel
could fastly track the reference trajectory. The control
signals that are limited by the effect of saturating actuators
are shown in Figure 4.4.

Surge motion
2 T T T

T T

—

- mm X

Amplitude (m)

Time (s)

Figure 4.1: Surge motion
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Sway motion
T

—

__ydi

Amplitude (m)
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i Time (s) )
Figure 4.2: Sway motion

Yaw motion
T

Amplitude (m)

0 5 10 15 20 25 30
Time (s)
Figure 4.3: Yaw motion

Control signals
100 T T

— T1
.
50 ’
— T3
=
2 0
g
<
-50
-100 . . \ \ .
0 5 10 15 20 25 30
Time (s)
Figure 4.4: Control forces and moments
5. CONCLUSION

In this paper, a control scheme for the 3DOF uncertain
surface ship using backstepping technique and RBF NN
has been presented. The RBF NN is adopted to create
an adaptive mechanism for estimating the functional
uncertainties. The stability of system states is ensured by
the Lyapunov theory and Barbalat’s lemma. The simulation
study verifies that the controller is effective to track the
positions and heading angle to the required trajectory.
Furthermore, since there is no need for precise modeling
of the system, the proposed controller can be extensively
applied in various marine environments.
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Anh huéng clia d6 rong xung dén truong phan bd nhiét
trén dién cuc khi gia cong trén may tia Ia dién

B TS.NGUYEN TIEN DUNG
Truong Pai hoc Hang hai Viét Nam
Email: dungnt@vimaru.edu.vn

TOM TAT: Bai bao st dung phuong phap phén ti
hitu han dé mo phdéng qua trinh fruyén nhiét trén
dién cuc niken khi gia cdng bang tia Ira dién. Khi
thay d8i dé réng xung 1a 4 ps, 15 ps, 30 ps, 60 ps,
90 us va 120 us thay rang chiéu réng xung tang thi
trudng phan bé nhiét &6 trong qua trinh phoéng 1a
cang 1on hon.

TU KHOA: Gia cdng tia I&a dién, md phéng, tfruong
phan bé nhiét, d6 rong xung.

ABSTRACT: This article uses the finite element
method to simulate the heat transfer process on
a nickel electrode during spark machining. When
changing the pulse width to 4 ps, 15 ps, 30 ps, 60
ps, 90 ps and 120 s, it is found that as the pulse
width increases, the temperature distribution field
during the launch process becomes larger.

KEYWORDS: EDM, simulation, heat distribution
field, pulse width.

1. DAT VAN BE

Trong nhiing nam gan day, cac may phuong phap
gia cong ddc biét dugc dp dung rdng rai tai Viét Nam, tuy
nhién viéc nghién ctiu cac phuang phap nay gap nhiéu
kho khan do thiét bi may méc dat tién, gia cong kim loai
bang tia Itra dién ciing la mét trong sé dé, do vay viéc ap
dung cac phan mém dé mé phoéng, nghién clru ché dé cét,
su phan bé nhiét la rat can thiét.

Trong nghién clru nay, tac gia da moé phong su phan bé
nhiét trén dién cuc niken khi gia cong trén may gia cong tia
[ra dién (EDM) trong mot kénh phdng, dua ra dugc su thay
d6i nhiét trén dién cuc tai cac thai diém khac nhau.

2. THIET LAP MO HiNH PHAN TiCH SO VE NHIET PO

a. Thiét Idp mé hinh todn hoc

Qua trinh phéng EDM dugc hoan thanh trong mot thai
gian rat ngdn, nén khu vuc phéng cé thé dugc coi la khu
vuc ma nhiét do ton tai la ngan. Bong thai, do su tan chay
va béc hai lién tuc clia dién cuc dudi nang lugng nhiét,

ranh gigi cGa ving nhiét d6 ctia dién cuc lién tuc thay déi,
dan dén trudng nhiét d6 cda dién cuc la khong tuyén tinh
trong thai gian ngan.

Dé don gian héa, dién cuc dugc moé phong nhu mét
vat I6n vé han va ban kinh 1a mot ban kinh thay ddi theo
thai gian. Nghién ctru vé dan nhiét trong phuong phap an
mon bdng tia Ia dién, dua trén ly thuyét tha hai vé nhiét
dong luc hog, ly thuyét bao toan nang lugng va ly thuyét
dan nhiét nhiét Fourier, mé6 phong su dan nhiét trong
phuang phap an mon bang tia Ita dién dugc thé hién
bang phuong trinh dan nhiét ba [12]:

aT 92T aT | 92T
cMpM e =AD[5F+15+53

or2  ror = 0z2

Trong doé: T - Nhiét dé (K); t - Thoi gian; r, z - Vi tri toa do
tru (m); c(T) - Nhiét riéng ctia vat liéu [J/(kg.K)]; p(T) - Mat do
vat liéu (kg/m?); A (T) - Hé s6 dan nhiét clia vat liéu [W/(m?2.K)].

DPé& thiét 1ap mé hinh toan hoc nay, can nhiing gia dinh
sau: 1) M6 hinh dan nhiét d6i xiing; 2) Kénh phéng daon; 3)
Khéng bao gém bién dang khaoi lugng cta kim loai nong
chay; 4) Khéng xem xét anh hudng ctia nguén nhiét néi bo
déi véi qua trinh truyén nhiét; 5) Nhiét d6 ban dau ctia moi
trudng bén ngoai la 25°C; 6) Chi xem xét su déi luu va dan
nhiét trong qua trinh truyén nhiét;

b. Diéu kién ban dau

Trong nghién cdu nay, tia lIfa dién dugc thuc hién
trong moi trudng dau hda, do d6 nhiét dé ban dau la nhiét
d6 ban dau ciia moéi truong dau hoéa va nhiét d6 phong T,
=25°C,

¢. Diéu kién bién

Khi phan tich trudng nhiét d6 cda vat liéu, diéu kién
bién c6 thé dugc chia thanh ba loai. Mé hinh diéu kién bién
dugc thé hién trong Hinh 2.1:
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[

Hinh 2.1: Mé hinh diéu kién bién EDM
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Ty, ¢, = 25°C

- Piéu kién bién dau tién:

Diéu kién bién nay la nhiét dé ctia vat liéu, d6 la nhiét
d6 clia cdc phan ma& réng vo han (F3, F4) trong mo hinh,
duy tri nhiét d6 ban dau:

- Piéu kién bién thu hai:

Ranh gidi nay la bé mat hoat dong (F) va mat phang
can dai (F,) clia dong nhiét cta kénh phéng. Trong s6 do,
bé mat F, la mot bé mat nhiét déo. Biéu thiic toan hoc la:

aT aT
A— = q(r —| =o
0zlo<r<r(t) a) 0zlg,

- Piéu kién bién thu ba:

Ranh gigi nay la bé mat (F) noi c6 su trao d6i nhiét
gilra chdt 16ng va vat liéu. Biéu thuc toan hoc la:

a
A—

= k(T,—T.
aZp3 k(T —Ts)

Trong cong thuc, Kla hé s6 truyén nhiét doi luu. Trong
thi nghiém nay, dau hoa dugc sir dung lam chéat léng lam
viéc va hé s6 trao d&i nhiét dau héa la 800 W/(m2.°C). TL |a
nhiét do moi trudng 16ng (°K), TS la nhiét d6 dién cuc bé
mat (°K).

3. MO PHONG PHAN TU HUU HAN CUA MO HiNH
TRUONG NHIET PO

Trong mét kénh phéng cé thé tao ra nhiét dé cao hon
10.000°C. Do su chéng chéo lién tuc cta nhiét d6 bé mat
dién cuc nén nhiét do rat khé cé thé do dugc nén st dung
phuong phéap phan ti hitu han (FEM) dé mé phdng su
phan bé nhiét dé cta hai dién cuc.

Trong qua trinh an mon vat liéu bgi EDM, vi tinh chat
vat ly nhiét cGia vat liéu thay d&i theo nhiét do, su can bang
nhiét c6 thé dugc biéu dién bang moét ma tran:

(e {5} + ) = o)

Trong céng thuc, [C(T)] [a mét ma tran nhiét ddc biét,
[K(T)] 1a m&t ma tran dan nhiét, [Q(T)] 1a mot ma tran nhiét
d6 tai mot nat, dé 1a mot vector téc dé dong chay cda nat.
Trong s6 dé, ma tran truyén nhiét chita mot loat cac hé so6
nhu dan nhiét, déi luu, biic xa nhiét va hinh dang. Dé c6
dugc két qua tinh toan, phuong trinh can phai duoc tich
hap tai cac diém thai gian rai rac.

S dung phan mém dé thuc hién phan tich phan ti hiu
han cla viéc chuyén va phan phdi nang lugng tuc thai trong
qua trinh phéng dién. Tich hgp cac phuong trinh Euler:

p+1

aT\? aT
P+l — TP — -— —_—
T TP + (1 6)At(at) +6At<at>

Trong céng thiic, 6 1a tham sé Euler, p 1a budc thai gian.

a. Ddt théng sé vit liéu

Nghién ctu nay cht yéu nghién ctu cac hat hinh cau
dugc hinh thanh trong qua trinh lam lanh, trong qua trinh
hda 1dng clia qua trinh phéng. Do do, vat liéu clia anot va
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catot dugc strdung trong bai bao nay déu la niken. Khi nhiét
d6 thay d6i sé lam thay déi cac théng s6 vat ly nhiét cta
vat liéu. Nhiét dé ran cla niken la 1.454°C, nhiét d6 chuyén
hoan toan pha Idng la 2.730°C, nhiét tiém &n cla su ndng
chay 3,05x10° j/kg, nhiét tiém &n cla su béc hai 7,2x108 j/kg.

b. M6 hinh hinh hoc

Trong qua trinh phong, kénh phéng thudng khong
VUGt qua vai tram micromet. Su thay d6i pha ctia I6p bi anh
huédng bdi nhiét khong ré rang, do dé khi mé hinh hinh
hoc dugc thiét 1ap, lua chon cac mé hinh dién cuc nhg, kich
thudc 500x500x50 micromet. Do tinh d6i xtiing cdia phan
b6 mat dd Gaussian, nén dé don gian trong qua trinh phan
tich chi chon mét phan tu cac dién cuc. V&i mo hinh nguén
nhiét va cac diéu kién ranh gidi nhiét trong phan trén, c6
thé thay mat dé nhiét dugc 4p dung cho bé mat F1.

. Phdn b6 trudng nhiét khi phéng dién

Trong qua trinh mé phong nhiét dé, cac théong s6
phong dién dugc thiét 1ap cho phan tich sé la: D6 rong
xung 100 ps, dién ap phong dién 60V va dong dién phdng
20 A. Su phan b6 dong nhiét dugc thé hién trong Hinh 3.1:

Hinh 3.1: Phan bé déng nhiét cta EDM don
Nhu Hinh 3.1, khi bat dau phong dién, ban kinh kénh
phong nhé hon, mat dé nhiét I6n hon va mat dé nhiét 1én
nhat & trung tdm ctia kénh phéng. Vao thai diém nay, nhiét
do6 cua vat liéu tang 1én nhanh hon va nhiét & day cing
cao. Trong mdt khodng thoi gian ngan, nhiét d6 bé mat
sé dat dén di€ém nong chay cla vat liéu dé tan chay, vai su
gian né clia kénh phéng, dong nhiét tu trung tam phong
trd nén nho hon va stic ndng dugc truyén ra xung quanh.
Trong qua trinh truyén nhiét cho vat liéu dién cuc, hau hét
luong nhiét sé dugc phan tan vao I6p bé mat, phan con lai
cla nhiét sé tap trung vao I6p nong chay va lop béc hai
cla vat liéu. Bang cach nay, nhiét dé & vi tri clia diém trung
tam sé tré nén cao hon va khi dat dén ngudng boc hoi clia
vat liéu, kim loai nédng chdy mot phan dugc chuyén truc
ti€ép thanh hoi kim loai.

Dé nghién ctu anh hudng clia dé réng xung khac nhau
dén sy phan bé nhiét d6 ctia chu trinh, gitr cac tham s6 khac
khéng thay déi, thay déi do rong xung la: 4 ps, 15 ps, 30 ys,
60 s, 90 us va 120 ys. Hinh 3.2 cho thdy dam may phan bé
clia trudng nhiét d6 & cac do réng xung khac nhau.
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4ps

15ps

30ps

Hinh 3.2 cho thdy trong giai doan dau cta sy phéng
dién, anh hudng ctia nhiét d6 dén su phan bé nhiét d6 bé
mat clia vat liéu la tuong déi nhé, nhung gradient chuyén
nhiét sang xung quanh la tuang déi I6n. Véi su gia tang
chiéu réng xung, trudng phan bé nhiét dé trong qua trinh
phéng la 16n hon. Tuy nhién, tai thoi diém nay, téc d6 cla
pha nhiét dé dugc truyén nhanh hon chiéu huéng do day.
Hau hét nhiét sé dugc st dung dé tao ra mét dién tich
I6n cla su chuyén tiép pha vat liéu, nhung nhiét khéng
dat dugc qua trinh chuyén pha hai. Mac du toan bé nang
luong dau vao tang Ién dang ké nhung ndng lugng tich
I0y trong mét khu vuc 1a nhé va dugc st dung dé lam cho
giai doan béc hoi khéng thay d8i nhiéu. Lugng béc hoi
vao thai diém nay it hon lugng hoa 16ng, do d6 kich thudc
hat ctia cdc hat nho hinh thanh sé I&6n hon trong qud trinh
ngung tu. Nguoc lai, dugi tac dong clia xung nho, do su
phoéng lién tuc, nang lugng nhiét tich tu trong I6p béc hoi
tuang doi 16n, ham lugng kim loai b&c hoi nhiéu hon va
kich thudc hat hinh thanh sau khi ngung tu nho.

4, KET LUAN

Trong nghién cliu nay, tac gia da phan tich thong
lugng nhiét va phan bé nhiét d6 trong qua trinh xa don
xung. Theo mot tham s6 xa véi dong dién 20 A, dién ap
60 V va chiéu rong xung phat ra la 100 us, da phan tich su
phan bé xu hudng bién déi dong nhiét trén dién cuc. Dé
nghién ctru anh hudng clia cac théng sé dién khac nhau
dén viéc phan bo trudng nhiét do, thay déi cac gia tri do
réng xung 4 ps, 15 ps, 30 us, 60 ps, 90 us va 120 ys, tur do

= 90ps
Hinh 3.2: Phan bé cua trudng nhiét dé é cac d6 réng xung khac nhau

phan tich cac nguyén nhan cua thay déi trudng nhiét do
trén dién cuc.
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Dam I canh rong
Gidi phap hop Iy cho vuot nhip trén 40 m & Viét Nam

B PGS.TS. NGO VAN MINH

1.THIET KE DINH HINH DAM I CANH RONG GVIET NAM

Tai Viét Nam, cling v@i su phét trién nhanh chéng clia
hé théng ha tang giao théng trén ca nudc, cac loai dam bé
téng du tng luc (BTDUL) duic sén véi cac dac diém dé ché
tao vai s6 lugng I6n, ¢6 tinh tin cdy vé chiu luc va thi céng
cao da duoc ap dung rat phé bién. Cac dang dam BTDUL
phd bién & Viét Nam vuot nhip phé bién dén 40 m (dam
SuperT). G mot s6 trudng hop can vuat nhip Ién hon, dam
Super T dugc két hgp vai xa mi mé rong tru theo phuong
doc dé vuat nhip dén 45 m. Gan day, dam chi U bé tong
cudng d6 cao ché tao san trong nha may vugt nhip 60 m
da dugc thir nghiém & dia ban déng bang séng Cliu Long.
G cac khu vuc khéc, giai phap ddm U chua duoc ap dung
rong rai. Co thé noi rang, chiéu dai tir 40 m dén 60 m van
chua cé loai dam BTDUL dan gian, c6 thé thi cong truc tiép
tai hién trudng. D€ gidi quyét van dé nay, dé tai nghién cdu
cla Trudng Pai hoc GTVT (2017) da dé xuat 9 loai dam I
canh réng c¢é kich thudc dinh hinh, chi thay déi chiéu cao
dam, khoédng cach gilta cac dam chu va sé lugng tao cap
du ung luc trong dam dé ap dung phu hgp cho céc loai
chiéu dai nhip tir 24 m dén 60 m (Bdng 1.1, Hinh 1.1, Hinh

1.2 va Hinh 1.3). i
Bang 1.1. Cac loai ddm canh réng (WF) dé xut ap dung tai Viét Nam

f::)eu Chiéu cao |Tronglugng | Cap bé | Chiéu dai
Tén dam 15 suon don vi téng | vugt nhip
(mm)__| (mm) (kN/m) (Mpa) | toida(m)
WF900 | 900 320 11,5 50 31
WF1100 | 1.100 520 12,2 50 37
WF1300 | 1.300 720 12,9 50 44
WF1500 | 1.500 920 13,8 50-60 |50
WF1700 | 1.700 1.120 14,5 50-60 |54
WF1900 | 1.900 1.320 15,5 50-60 |57
WF2100 | 2.100 1.520 16,5 50-60 |60
750
70. = R
0.0 . // Y i
6.0 —4—Khoang caclf dam 5=1.5m Bz an Jﬁ HEE
0 —h—Khodn cictf dim 5=3.9% o / : jf | [ ]
Khoang cichl dam 5=3 6m
f A :
B H
‘;:5, 500 v B E
5450 1.Chidu did nhip L = 40m [
E ] P
100 N e
N, /‘/ § A& el e
)'0 g ¥ K i \ ks z’ss:ndwﬁhgﬁsoo L]
- q‘/ a / \ 1Y { - 8=3.9m cho dim WF1700
Y & 3
555 H /( !‘2‘wdn‘|wmwnm|lﬁwllm] !
| H
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Hinh 1.1: So dé lua chon loai ddm, khodng cach giita cdc ddm pho
hop véi chiéu dai vuot nhip can thiét
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Hinh 1.3: B tri chung ddm WFG

Theo d6, dam WFG dugc st dung nhu dam chu trong
mot hé mang dam dugc két néi theo phuong ngang thong
qua tur 3 dén 5 dam ngang. S6 lugng tao cap st dung cho
mdi dam dugc lua chon can cd vao chiéu dai vugt nhip va
khoang cach gilra cac dam ch, vi du cho moét sé dam dugc
thé hién & Bdng 1.2. Dam st dung bé téng dam cap C50, do
sut 20+2 cm, strdung c6t liéu c6 dudng kinh I6n nhat bang
20 mm; tao cap du Ung luc 7 sgi dudng kinh 15,2 mm; c6
dé tu chung thap 1a cac loai vat liéu phé bién & Viét Nam.
Thiét ké dién hinh nay dadm bao kha ning chiu luc theo
tiéu chudn thiét ké cu TCVN 11823:2017.
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Béng 1.2. Ning luc vuot nhip tuong tng véi khodng cach dam va sé'tao cap st dung cia mét sé'dam dién hinh

TRAO DOI

Tén dam Khoéang cach dam S (m) $=15m $=3,9m
Min Max Min Max
Chiéu dai dam (m) 20 31 20 25
S8 tao cap DUL 15,2 mm (tao)
WF900 S6 tao cap DUL thang 10 28 18 30
(hiéu qua thay thé cho dam ban BTDUL 21 m, | S6 tao cap DUL xién 5 1 9 15
24 m)
S8 tao cap DUL tam thaoi 0 0 0 0
Téng céng 15 39 27 45
Chiéu dai vugt nhip (m) 20 44 20 33
S6 tao cap DUL 15,2 mm (tao)
WE1300 S6 tao cap DUL thang 16 42 14 36
(Duing tuong tng véi I 33) S6 tao cap DUL xién 4 18 5 18
S8 tao cap DUL tam thoi 0 0 0 0
Téng cong 20 60 19 54
Chiéu dai vugt nhip (m) 27 50 23 38
WF1500 S8 tao cap DUL 15,2 mm (tao)
. o S6 tao cap DUL thang 12 46 16 40
(Tuong ting véi dam Super T) .
S6 tao cap DUL xién 6 20 8 20
S8 tao cap DUL tam thai 0 6 0 6
Téng cong 18 72 24 66
Chiéu dai vugt nhip (m) 29 54 21 42
S8 tao cap DUL 15,2 mm (tao)
WF1700 = " 3
S6 tao cap DUL thang 12 46 12 44
(St dung hop ly thay thé cho dam SuperT+mé [ 55 ta0 cap DUL xién 6 24 6 22
réng xa ma vugt nhip 45 m) .
S6 tao cap DUL tam thoi 0 8 0 8
Téng cong 18 78 18 74
Chiéu dai vuat nhip (m) 39 57 26 45
S6 tao cap DUL 15,2 mm (tao)
WF1900 S6 tao cap DUL thang 20 46 16 44
(Vugt nhip dén 57 m) S6 tao cap DUL xién 10 28 8 22
S6 tao cap DUL tam thai 0 8 0 8
Téng cong 30 82 24 74

2. HIEU QUA KINH TE CUA DAM I CANH RONG

K&t qua so sanh vé kinh té clia cac phuong an cau WF900 v6i dam ban 24 m; WF1300 va WF1500 vai dam I 33 truyén
théng WF1700 (khoang cach dam 3,3 m) vsi dam Super T nhip 38,2 m va phuong éan WF1700 (khoang cach dam 2,5 m) vai
phuong an dam Super T két hgp xa mi mé rong tru dé vuat nhip 45 m cho thay & tat ca cac phuang an so sanh, dam WFG
déu co hiéu qua kinh té nhoé hon hoac tuong duong véi phuong én truyén théng. Phuong an dam WFG dac biét hiéu qua
dé thay thé cho dam ban BT DWL 24 m va phuong an st dung dam Super T két hop md réng xa mi theo phuong doc dé
vugt nhip 45 m. Khi so sanh véi phuong an I 33 va phuong an dam Super T, dam WFG khéng vuot troi vé chi phi vé kinh té
nhung c6 chiéu cao kién thic thap hon, st dung it vat liéu hon, déng thai giam dén 10% lugng phat thai carbon.

Bédng 2.1. So sanh hiéu qua kinh té cda dam I canh réng véi cac phuong an dam truyén théng

. Chiéu dai nhip | Khé cau o Pon gia/nhip Pon gia/m? 3 »
TT | L ’ : h
S oai dam (m) (m) S6 dam (VND) (VND) Panh gia
Nhip 24 m
1 Déam ban 24 m 24 24,75 24 5.044.469.000 8.492.372
2 Dam WF 900 24 24,75 10 2.652.898.000 4.466.158 Hiéu qua
Nhip 33 m
1 Dam133 33 24,75 10 4.620.212.000 5.656.825
2 Dam WF 1.300 33 24,75 10 4.072.779.000 4.986.567 Gidm chiéu cao
3 Dam WF 1.500 33 24,75 8 3.754.484.000 4.596.858
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Nhip 38,2 m
1 Dém Super T 38,3 24,75 10 5.483.070,000 5.784.287
2 Pl IFLALY 38,3 24,75 8 4.775.492.000 5.037.837
$=33m
Nhip 45,0 m
1 Dam Super T 45 2475 10 8.997.806.000 8.078.838
xami mé rong
2 SDa_rg ‘2’:’700 45 24,75 8 6.123.420.000 5.498.020 Hiéu qua

3.THI CONG DAM I CANH RONG TAI HIEN TRUGNG

Thi cong dam I canh rong tai hién trudng la kha thi,
mot sé luu y da dugce chira gém:

- Nén st dung hoc d6 dé dé bé téng ddm nham muc
dich kiém soat t6t téc do d6 bé tdng vdi thai diém dam
rung va thai gian dam rung.

- Qua trinh d6 bé tdng dam canh réng nén dugc thuc
hién tiing doan theo phuang doc ctia dam (tir dau nay dén
dau kia), méi doan dai khoadng 15 m (46 hoan thién dén
dinh dam).

-Thiét bi dam st dung cho cong tac dam bé téng dam
canh rong la dam dui (loai dau dui nho) va dam rung dugc
gén & van khuoén (can kiém tra ky va st dung bién phap
dé dam rung khéng bi 16ng khi dam). Thai diém rung dam
theo cao d6 clia bé tong dang lén theo mat cat ngang dam.

- Qua trinh d6 bé téng can phai bé tri ngudi theo doi
vé cao d6 nao theo mit cit ngang ctia dam (c6 thé bé tri
16 tham bé téng & van khudn) dé dam rung kip thai. Chu
ky rung hop ly thudng la 30s cho méi lan rung. Bam dui
dugc st dung lién tuc cho dén khi thdy bot khi ndi Ién trén
bé mat.

) T T
\ Dgt 4 ] = m\ _ J‘j
S S T TR
Ddm rung lan 3
e
D6t 3 =
8 — — Ddm rung Ian 2
Dot 2 3 Dém rung In 1
TN -t -
= (=] e b
Dot 1 3 | ‘
{ N s i T K K

Hinh 3.1: Phan dot dé va trinh tu dam bé téng dam (khuyén cao)

Can luu y thiét ké can than cho neo chuyén huéng clia
c6t thép DUL (chiu nhé) va dam kich (Hinh 3.2) dé tranh bi
bién dang khi tién hanh cang cap DUL va neo cap tai dam.
Chi nén tién hanh truyén luc khi cuong d6 bé téng dam
dat dén 90% cudng do thiét ké.

Dam I canh rong c6 chiéu dai 45 m sau khi dugc ché
tao hoan thién c6 khéi lugng khoang 68 tan, nho han so
véi dam Super T 38,2 m, do vay c6 thé nang ha bing can
c8u 80 - 100 T. Ddm c6 canh trén va canh dudi rong giup
dam béo 6n dinh ngang trong qua trinh nang ha.
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Hinh 3.3: Ddm I canh réng sau khi thi céng hoan thanh

4. KET LUAN CHUNG VE UU DIEM VA KHA NANG AP
DUNG CUA DAM I CANH RONG G VIET NAM

- Dam I canh rong la moét gidi phap kinh té€ dé thay thé
cho ddm ban BTDUL nhip 24 m, c6 thé dung vuat nhip 33
m khi can chiéu cao kién truc thap va la giai phap kinh té -
ky thuat vuogt nhip tir 40 m tré |én.

- Dam tiét kiém vat liéu, gidp giam phat thai carbon,
gidm tac ddéng moi trudng.

- Bon gia, dinh muc quy dinh tai Thong tu sé 12/2021/
TT-BXD ngay 31/8/2021 la di dé ap dung cho budc thiét
ké. Trong qua trinh thi cdng thuc t€, mot sé diéu chinh vé
dinh muc c6 thé thuc hién theo huéng dan tai Phu luc Il
Thong tu s6 13/2021/TT-BXD ngay 31/8/2021 ctia Bo Xay
dung vé hudng dan phuong phap xac dinh cac chi tiéu
kinh té ki thuat va do boc khoi lugng cong trinh.

- Két qua thiét k& ban vé thi cong, ché tao thi nghiém
va tha tai dén pha hoai cho hai dam I canh réng 45 m tai
cdng trudng cau vugt song Pdy (tinh Ninh Binh) cho thay:
Khong co6 khé khan, ky thuat dac biét trong thiét ké va thi
cdng dam. Dam dam bao kha nang chiu luc véi tai trong
thiét ké HL93 (theo tiéu chuan thiét ké cau tai Viét Nam)
véi do tin cay cao.
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Ban hanh Quyét dinh vé tiéu chuan,
dinh muc st dung dién tich chuyén
dung phuc vu nhiém vy dac thu

cua cac cang vy hang hai, dai dién
cang vy hang hai

Ngay 5/6/2024, B& GTVT ban hanh Quyét dinh s6 704/
QBP-BGTVT vé viéc ban hanh tiéu chudn, dinh muc st dung
dién tich chuyén dung phuc vu nhiém vu dac thu cla cac
cang vu hang hai, dai dién cdng vu hang hai.

Theo d6, ban hanh tiéu chuan, dinh mdic st dung dién
tich chuyén dung phuc vu nhiém vy dac thu clia cac cang
vu hang hai, dai dién cang vu hang hai.

D6i véi cac don vi: Cang vu Hang hai TP. H6 Chi Minh,
Cang vu Hang hai Quang Ninh, Cang vu Hang hai Can Tho
thuc hién theo Quyét dinh s662/QD-BGTVT ngay 16/1/2020;
Cang vu Hang hai Thanh Hoa thuc hién theo Quyét dinh s6
1431/QD-BGTVT ngay 1/11/2022 va Pai dién Cadng vu Hang
hai Déng Thap tai Vinh Xuong - Thudng Phudc thuc hién
theo Quyét dinh s6 781/QPBGTVT ngay 22/6/2022 cua B
trudng Bd GTVT vé viéc ban hanh tiéu chuan, dinh muc st
dung dién tich chuyén dung phuc vy nhiém vu ddc thu cta
cac cdng vu hang hai, dai dién cadng vu hang hai.

Tiéu chudn, dinh mc sit dung dién tich chuyén dung
néu tai Diéu 1 ctia Quyét dinh nay lam ca s& cho viéc dau tu
xdy dung, nang cép, cai tao, mua sdm, quan ly va sir dung
tru s& lam viéc ctia don vi theo quy dinh cla phap luat.

Thong tu sta déi, bé sung mot s6
diéu cia Thong tu sé 12/2020/
TT-BGTVT ngay 29/5/2020 clia B6
truéng BO GTVT quy dinh veé t6 chuc,
quan ly hoat dong van tai bang xe
6 t6 va dich vy ho trg van tai dudng bo

B6 GTVT viia ban hanh Thong tu s6 18/2024/TT-BGTVT
ngay 31/5/2024 Stra ddi, b6 sung mét s6 diéu cta Théng
tu s6 12/2020/TT-BGTVT ngay 29/5/2020 cla Bo trudng Bo
GTVT quy dinh vé t& chic, quéan ly hoat ddng van tai bang
xe 6 t6 va dich vu hé trg van tai dudng bé.

Theo d6, Théng tu gém 3 diéu stra d6i, bd sung mot
s diéu ctia Thong tu s6 12/2020/TTBGTVT ngay 29/5/2020
cla Bé trudng Bé6 GTVT quy dinh vé t8 chuic, quan ly hoat
doéng van tai bang xe 6 t6 va dich vu hé trg van tai dudng bo
va Théng tu s6 05/2023/TT-BGTVT ngay 27/4/2023 cla Bo
trudng Bo GTVT stia d6i, b6 sung mét s6 diéu clia cac thong
tu lién quan dén linh vuc van tai dusng bo, dich vu hé tro
van tai dudng bo, phuong tién va ngudi lai. Déng thai, bai

bo, thay thé mot s6 cum tu, diém, khodn, diéu clia Théng tu
s6 12/2020/TT-BGTVT.
Thong tu nay c6 hiéu luc thi hanh tir ngay 15/7/2024.

Ban hanh Quy chuan ky thuat

~ . A a Y ~ \ \ L
qudc gia vé hé thong chdng ha tau bién

Ngay 10/6/2024, B6 GTVT da ban hanh Théng tu sé
22/2024/TT-BGTVT ban hanh Quy chuan ky thuat quéc gia
vé hé théng chéng ha tau bién.

Ban hanh kém theo Théng tu nay Quy chuan ky thuat
qudc gia vé hé théng chéng ha tau bién.

Théng tu nay c6 hiéu luc ké tir ngay 1/12/2024 va bai
bé khodn 1 Diéu 1 cla Thong tu sé 24/2014/TT-BGTVT ngay
30/6/2014 clia BO trudng Bé GTVT ban hanh Quy chuén ky
thuat quéc gia vé hé théng chéng ha tau bién, Quy chuan
ky thuat quéc gia vé hoat dong kéo trén bién, Quy chuan ky
thuat qudc gia vé phan cap va ché tao phao neo, phao tin
hiéu va Quy chuan ky thuat quéc gia vé cac hé théng ngan
ngtia & nhiém bién cua tau.

Ban hanh Théng tu Sta déi, bo
sung mot sé diéu cGa Thong tu so
19/2017/TT-BGTVT cta Bo trudng
B6 GTVT quy dinh vé quan ly

va bao dam hoat dong bay

BO GTVT vira ban hanh Thong tu s6 15/2024/TT-BGTVT
ngay 29/5/2024 Stta ddi, b6 sung mot s6 diéu clia Théng
tu s6 19/2017/TT-BGTVT ngay 6/6/2017 cta Bo truéng Bo
GTVT quy dinh vé quan ly va bao dam hoat dong bay.

Theo d6, stia d6i, bd sung khoan 2 Piéu 17 nhu sau:

“2. Nhan vién khéng luu khi thuc hién nhiém vu phai
c6 gidy phép va nang dinh con hiéu luc. Nhan vién tham
gia tap su va huan luyén tai vi tri lam viéc (kiém soat dudng
dai, kiém soat ti€p can, kiém soat tai san bay) phai dugc
mot ki€ém soat vién khong luu hodc mot hudn luyén vién
khéng luu cé gidy phép va ndng dinh phu hgp con hiéu luc
gidm sat, hudng dan. Kiém soét vién khong luu hodc huén
luyén vién khéng luu thuc hién gidm sat, huéng dan chiu
trach nhiém d6i véi viéc cung cap dich vu diéu hanh bay
cla nhan vién tham gia tap su va huan luyén tai vi tri lam
viéc dé.

Doanh nghiép cung cap dich vu khong luu c6 trach nhiém
b6 tri @i nhan vién khong luu pht hgp véi vi tri cong tac”

B6 sung diém i khoan 1 Diéu 263 Thong tu's6 19/2017/
TT-BGTVT (dugc stia d8i, bé sung tai khodn 55 Diéu 1 Thong
tu s6 32/2021/TT-BGTVT) nhu sau: “i) Quan ly cong tac dao
tao, huan luyén nhan vién ANS (ANS PEL)”

Thong tunay ¢6 hiéu luc thi hanh ké tirngay 15/7/2024 Q
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Do hinh dang va trang thai
ladm viéc cGia dam canh réng
(DCR) tuong déi don gidn
nén dé dang ddy nhanh thai
gian thi céng, giam gia thanh
chung cua du an. Viéc lng
dung cong nghé DCR sé giup
ddy nhanh téc dé chudn bi va
trién khai du an. Dugi day la
mét s& kinh nghiém phat trién
logi hinh ddm canh réng trén
thé& gidi, Ia bai hoc cho Viét
Nam nhan réng mé hinh nay.

Tai Viét Nam, két cau dam nhip
gian don la loai két cdu dugc ap dung
nhiéu nhat dé vugt nhip vira va nhé
(chiéu dai tir 60 m trg xuéng). Théng
thuong, dam dugc ché tao trudc
trong cong xudng hodc trong bai
duc, sau d6 van chuyén, 1ap dat tai
hién trudng. Dam dugc ché tao trudc
do d6 thudng co chat lugng tét va ¢
thé ché tao hang loat.

UU BIEM CUA DCR

Hé théng DCR dugc phat trién
dé cung cap gidi phap dam bé téng
cang trudc c6 thé ma rdng pham vi
ap dung clia hé théng dam truyén
thong. Diéu nay dugc thuc hién chl
yéu bang cach md rong ban canh
phia dugi cho phép b6 tri nhiéu tao
cap hon va mé réng ban canh trén
dé tang dd cung va do én dinh, két
hop vai viéc st dung cac loai bé tong
c6 cudng do cao dén cap 70 MPa va
cac tao cap du ung lyc dudng kinh
I6n dén 0,6 va 0,7 inch. Loai dam nay
dugc nghién cdu tt nhiing ndm 1990
& Hoa Ky va bat dau dugc ing dung
rong rai tr nhirng nam 2000 & Hoa
Ky, Canada va Mexico...

DCR ¢6 uu diém chung clia dam
ché tao san, bao gom: Khi so sanh véi
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Dam canh réng ctia bang California ché tao tai Chicago (Nguén: County Materials)

bé tong duc tai ché, chi philién quan
dén bé tong duc san giam khi quy mé
du &n ting Ién. Viéc duc sén sé day
nhanh qua trinh thi céng do dam cé
thé dugc chudn bi song song Vi viéc
thi cong két cau phan dudi, tranh viéc
lap dat da gido - la diéu thu vi khi cau
bac qua séng, dudng bd hay dudng
sat ¢6 luu luong giao théng 16n. Viéc
duc san cho phép chat lugng bé téng
dam tét hon va kich thudc dam dugc
ché tao chinh xac hon.

Ngoai ra, khi so sanh véi cac dam
duc san khac, DCR co hinh dang dam
hap ly: C6 chiéu cao thap va kha nang
nang vuot nhip tuong doi dai. Cac uu
diém nay la sy téi uu hoa clia cac dam
truyén théng dugc st dung tur nhiing
nam 1950 dé kéo dai chiéu dai nhip
va dac biét hiéu qua vé chi phi trong
pham vi cac nhip dai tir40 m dén 60 m.

HOA KY TIEN PHONG AP
DUNG CONG NGHE DCR

Hoa Ky la nudc tién phong d6i vi
loai dam nay. Pau nhimg nam 1990,
Pai hoc Nebraska-Lincoln da phat
trién loai dam I ¢6 hinh dang mai dudi
su giam sat ctia TS. Maher Tadros dugc
goi la dam “NU’, dugc st dung & bang
Nebraska tir ndm 1995. B6 cuc nay da

giam di thanh 8 chiéu cao khéc nhau
tur 750 mm dén 2.400 mm. Dam co
chiéu cao I6n hon 2.800 mm da dugc
b6 sung & giai doan sau dé kéo dai
chiéu dai nhip c6 thé dat dugc.

Ba nam sau, khi dam NU dugc
phat trién, S& GTVT bang Washington
(WSDOT) da chinh stra va tiép nhan
né thanh dam cda bang (Seguirant,
1998), duéi cai tén “Dam canh rong”.
Nhing dam nay dugc chi dinh theo
chiéu cao: WF - “chiéu cao theo dan
vi inch” va ¢ 9 loai dam khac nhau
(nhé nhat la WF36G).

Tuy thudc vao khoang céach gilia
cdc dam ma c6 thé duoc sit dung, vé
mat ly thuyét cho nhip nam trong
khoang tur 100 feet (30,5 m déi véi
WF36G) dén 220 feet (67 m ddi vdi
WF100G). Méi loai dam cé mét pham
vi cu thé tuy thudc vao khodng cach
gita cac dam.

Mét thiét ké dinh hinh dam
tuong tu da dugc Caltrans (S& GTVT
bang California) va MoDOT (S& GTVT
bang Missouri) phat trién v6i mét sé
stta d&i vé hinh dang cla canh trén
va canh dudi. Thiét ké dién hinh DCR
clia S& GTVT bang California vao nam
2012 da diéu chinh vat noi gitia ban
bung va ban canh ti vat nghiéng
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thanh bo tron tueng tu nhu dam NU
dé tang tinh thdm my va thuan tién
hon cho viéc d6 va dam bé téng. Vé
téng thé, cac thiét ké dién hinh clia
DCR tai Hoa Ky véan st dung chung
mot nguyén ly vé thiét ké t6i uu cla
b6 dam dau tién (dam NU), tuy c6
diéu chinh vé hinh dang va bé tri so
d6 du tng luc.

M6t sé ddc diém:

DCR dugc thiét ké nham don
gian hdéa quy trinh san xuat bang
cach st dung canh trén va dudi cé
kich thudc dong nhat cho moi chiéu
cao va chiéu dai nhip. Cudng dé bé
téng (& 28 ngay tudi) thudng dao
dong tu 8 kpsi (55 MPa) dén 10 kpsi
(69 MPa), nhung c6 thé lén dén 15
kpsi (103 MPa). Mdc cudng dé nay
cao hon dang ké so vdi cudng do
45 MPa thudng dugc dp dung cho
cac dam truyén thong. Cudng doé bé
téng tai thai diém cit cép thudng
bang tir 65% dén 75% cla cudng do
28 ngay.

Khoang cach gilia cac dam theo
phuong ngang hiéu qua nhat la 3 m.
Hau hét cac nhip phd bién dugc st
dung dao déng tir 30 m dén 43 m.
Dam dai 57 m da dugc san xuét thanh
cdng va cac dam dai trén 60 m ngay
cang ¢ xu hudng dugc nghién cliu
st dung. Mot vi du dién hinh la cay
cau lién bang ¢ Tacoma, xay dung vao
nam 2021, v3i chiéu dai dam 67 m -
dai nhat cho dén nay tai Hoa Ky.

Dam dugc cang trudc hoan toan
hodac st dung két hgp ca tao cap cang
trudc va cap du Ung luc cang sau.
Trong d6, cac cap dy Ung lyc cang sau
dugc str dung cho két cau nhiéu nhip
dugc lién tuc hoéa. Cac cap cang sau
nham muc gidm mé-men am trong
két cau phan trén phia trén tru cau,
tiét kiém chi phi téng thé nhung lam
cho trinh ty thi cong va van khuén
phuc tap hon (dau dam dugc ma
rong dé tang dién tich b tri cac khdi
neo va phan c6t thép cha).

Déi vai tao cap cang trudc, thiét
ké tao cap xién cho thdy hiéu qua
hon cac tao cap thdng khoéng cé
dinh bam. Trong dam cang trudc,
canh trén dugc gia cudng badi c6t
thép thudng va déi khi ca cac tao cap
thdng cang trudc.

Thong thudng, cot thép canh

S

C3u dam tai bai dic (Nguén: County Materials)

duéi bao gébm cac tao du ung luc
thdng, trong d6 c6 tao khéng dinh
bam hoac tao xién; cét thép thudng
dé kiém ché n& héng do nén. Trong
dam cang sau, c6 mét hay nhiéu éng
gen chay trong cac thanh thép &
bung dam. Cac 6ng gen cang sau c6
thé dugc két hop véi cac tao cap xién.
Ong gen cing sau dugc lam tl thép
ma kém lugn séng.

CANADA UNG DUNG DAM NU

CauDCRdautién ¢ Canadalacau
qua séng Oldman tai Taber, Alberta,
dugc xay dung vao nam 2001, K& tu
do, hinh dang va so dé (ng luc trudc
t6i uu hda cta dam NU da thay thé
cac loai dam duc sén khac déi véi
chiéu dai nhip tr 20 m tré 1én tai
Alberta. Chiéu cao dam NU thay déi
dinh hinh tr 1.200 mm dén 2.800
mm va dan dugc st dung cho nhip
téi 60 m, bao ham hau hét pham vi
cau nhip nhé va trung binh.

Nha san xuat chinh va dau tién
cla DCR tai Canada dat tai bang
Alberta hién nay van chuyén dam NU
xuyén khap phia Tay Canada. Bang
Ontario da bat dau san xuat dam NU
tur ndm 2012 do Cong ty Hé théng
du Ung luc san xuat, d&n nam 2017
da cé thém Coéng ty Eagle Builders
san xudt loai dam nay. Tai Alberta,
dam NU dang thay thé cac dam T c6
bau duc sdn da dugc sir dung trudc
d6. Dam NU da dugc st dung thanh
cdng trong céac két cadu nhip dai han

va da 4p dung thanh cong cho nhip
dén 65 m cho cau qua sdng Bow trén
dudng mon Deerfoot.

CHAU AU CHU YEU SU DUNG
DAM BE TONG DU UNG LUC BUC
SANTRUYEN THONG

Dam cing trudc duc sén (hinh
dang théng thuong) dugc st dung
rong rai nhung chi trong pham vi
tr 20 dén 35 m. DGi vGi nhip dai
hon, dam cdng sau toan phan hoac
ban lién hgp thép - bé tong dugc ap
dung cht yéu. Cac qudc gia dan dau
trong viéc san xuat két cdu bé téng
la Anh quéc va Ha Lan. Tai Anh, dam
cang trudc dai nhat (50 m) dugc san
xudt vao ndm 2020 cho cau Macroon
nhung la dam U.

Con tai Ha Lan, dam nhip 1én
dugc tao ra bdi nha san xuat chuyén
biét vai ky luc thé gigi cho dam dai
nhat tiing dugc lam ra (69 m) vao
nam 2020 cho cau Lienebrug tai
Limbourg. Khéng dam nao trong s6
nay la dam canh rong ma la dam chi
nhat c6 canh trén ngan, st dung bé
tong cuong d6 cao (cuong do nén
Ién dén 90 MPa). Mot trong nhiing
nguyén nhan clia viéc nay la & chau
Au, khodng vuat nhip 40 m dén 60 m
cht yéu st dung dam thép lién hop.
Ngoai ra, quy hoach d6 thj va lién
vling & chau Au uu tién phuong én di
ngam thay vi st dung cac cau can dé
dam bdo my quan do thiQd

PV
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Van dé danh gid tac dong tich lily
trong danh gia moi trirong trén the gioi
- Bai hoc kinh nghiem cho Viet Nam

25 ThS. TRINH XUAN BAU; TS. NGO QUANG DU

Truong Dai hoc Giao théng vdn tai

anh gid moi trudng da duogc
-uny dinh r6 trong Luat Bao

vé moi trudng sé 72/2020/
QH14 cla Viét Nam, bao gom déanh gia
tac dong modi trudng (BTM) va danh
gia moi truong chién lugc (Strategic
Environmental Assessment, PMC). Cac
hoat doéng danh gid méi trudng da
nhan dang, du bao xu hudng cla cac
van dé maoi trudng chinh khi thuc hién
cac du &n phat trién, déng thai da dé
xuat co s& dé tich hgp, 16ng ghép giai
phép bao vé méi trudng trong qua trinh
trién khai cac du &n nham muc tiéu bao
vé mai trudng va phét trién bén ving.

Tuy nhién, hoat déng danh gid
tdc dong tich lay (Cumulative Effects
Assessment) chua dugc dé cap trong
cong tac danh gia moi trudng, mac du
trong noi ham dinh nghia clia Luat Bao
vé méi trudng s6 72/2020/QH14 da c6
cac khai niém “tich hgp, 16ng ghép”.
Nhiéuy kién cho rang can ap dung danh
gid tadc dong tich Ity trong cac cong tac
nay vi n6 doi hoi nhiéu hon viéc xac
dinh cac tac dong gian tié€p, tuong hé,
t6 hop trong cung mét béi cdnh phat
trién dé c6 mét kich ban chinh xac vé
moi trudng trong tuong lai.

TU nhiing van dé néu trén cho thay,
viéc nghién ctiu danh gia tac dong tich
I0y trong céng tac danh gia maoi trudng
tai Viét Nam 1a can thiét, nham bé sung
va hoan thién céng cu quan ly moi
truong nay, phu hgp véi hé théng luat
phap vé méi trudng va cdng tac quan ly
moi trudng tai Viét Nam.

PANH GIA MOI TRUGNG VA
DANH GIATACDONG TiCH LOY

PMC la mét cdng cu dugc strdung dé
quan ly va bao vé méi trudng da va dang

180

dugc ap dung rong rai trén thé gidi va Viét Nam. DMC dua vao mét qua trinh c6
hé théng danh gia cac tac dong vé mat méi trudng clia chién lugc, quy hoach dé
xac dinh hiéu qua ctia chiing nham dam bao nhimg van dé méi trudng déu duoc
xem xét can ké va giai quyét thich dang & giai doan dau clia viéc lap chién lugc, quy
hoach dé c6 thé dugc diéu chinh va phuc vu tét hon véi cac uu tién vé méi trudng.
DBugc xac dinh dau tién bai Hoi dong Chat lugng moi trudng Hoa Ky (CEQ,
1978), tac dong tich Iy (Cumulative Effects) dugc xem la nhiing tdc déng moéi
truding gia tang do su b sung clia cac hoat déng qué khu, hién tai va tuong
lai. Cac tac déng tich lay c6 thé do cac hoat ddng nhoé don 1 gay ra, nhung khi
két hgp vGi nhau cé thé gay ra tac dong dang ké trong thdi gian dai. Tac dong
tich Iy dugc dinh nghia la “nhiing thay d6i déi v6i méi trudng do mét hanh
déng gay ra két hgp vai cac hanh dong khac cia con ngudi trong qua khu,
hién tai va tuong lai” (Hegmann et al., 1999). Nhiing tac ddng nhu vay thuong
dugc mo ta la tap hgp cac hiéu iing do nhiing tadc dong gia tang cda hanh
déng khi dugc bé sung véi cac hoat déng téng hap va bi xdo tron tu nhién,
C6 thé thay rang cé nhiing tac ddng mai trudng nghiém trong khong phai
do mét tac dong truc ti€p clia mot hanh ddng cu thé, ma do su két hap clia cac
tac dong nhé riéng 1é clia nhiéu hoat dong theo thai gian. Chinh vi vay, nhiéu
qua trinh danh gié va gidm thiéu cac tac déng tiéu cuc dén maéi trudng clia cac
hoat dong riéng lé da khong tinh dén ban chat tich 10y ciia mét s6 tac dong. Vi
vay, danh gia tac dong tich Iy ra doi dé danh gia hau qud, ngudn phat sinh va
con dudng tac dong tich |Gy cGa nhiéu hoat dong. Hay c6 thé néi dé la qua trinh
phan tich va danh gia su thay déi tich Ity vé méi trudng mét cach co hé théng.

DANH GIA TAC DONG TiCH LOY VA BAI HOC KINH NGHIEM CHO
VIET NAM

Céac hoat dong phat trién kinh té& va sir dung dat lam thay ddi dang ké hé
théng xa hoi va méi trudng. Mot s6 thay ddi co thé dugc thé hién ngay lap tuc
va rd rang, nhung cling c6 nhiing thay d&i cé thé xuat hién cham va kho phat
hién tuic thai. Muc tiéu clia danh gia méi truong la xac dinh nhiing tac déng
tiéu cuc dé c6 nhiing bién phap giam thiéu va phuc héi, tuy nhién viéc khé xac
dinh dugc nhiing tac ddng tiém &n hodc gia tang da dan dén nhiing thiét hai
cho méi truang va ddi s6ng kinh té - xa hoi cia con ngudi.

O muc d6 toan cau, bién ddi khi hau 1a két qua cla hién tugng gia ting
nhiét dé trén trai dat. Day cé |é la tac ddng moi trudng mang tinh tich Gy quan
trong nhat clia thé ky 21 ma con ngudi dang phai déi mat. Qua trinh tich tu khi
nha kinh la nguyén nhan chinh dan dén su néng lén cla trai dat va trg thanh
mot cudc khiing hoang toan cau. Ré rang, hoat déng nay c6 lién quan dén qua
trinh khai thac tai nguyén va phat sinh cac nguén thai ctia con ngudi va can
thuc hién cac nghién ctru vé danh gia tac ddng méi trudng tich iy, mac du van
dé nay chi xay ra trong vong vai thap ky qua va dugc cac nha nghién ctu va
quan ly moi trudng danh gia muc do gia tang va tam quan trong clia no.
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Trong vai thap ky gan day, danh gia tac dong tich lay la moét néi dung
quan trong trong linh vuc danh gid moéi trudng va ngay cang dugc quan tam
sau sac. Danh gia tich 10y sé phan tich c6 hé théng cac thay d6i méi trudng tur
nhiéu nguén tac déng trong khu vuc, cac két qua hinh thanh tir tac dong téng
hop d6 va la mot thanh phan khong thé thi€u trong qua trinh danh gia méi
truding dugc thuc hién tai nhiéu qudc gia phat trién nhu da néu & trén.

Trong céng tac danh gid moi trudng ndi chung, hinh thic phd bién nhat
la xay dung bd cdng cu danh gia. Vi vay, viéc dua danh gid tdc dong tich lay
vao trong danh gia moéi trudng can phai dugc nghién ctu dé trd thanh mét
phan cla cong cu hodc 16ng ghép vao qua trinh danh gia méi truang. Vi vay,
nhiéu quéc gia dua danh gia tac dong tich 1y vao nhu mét cong cu con
trong cac cong tac DTM va PMC dé thuan Igi trong qua trinh tiép can. Mat
khac, cdc qua trinh danh gid moi trudng nhu BTM va DMC thudng tap trung
vao xem xét cac tac ddong dén mai trudng tu nhién trong mét quy mé khéng
gian xac dinh va moét khoang thai gian ngan, tap trung vao cac tac déng truc
ti€p c6 thé nhan dang va lugng héa don gian, déng thai xem xét mai quan
hé clia cac tdc nhan gay tac dong va cac thanh phan cta hé sinh thai ciing &
muic don gian. Vi vay, néu khong déng bo phuong phap ti€p can va cong cu
thuc hién danh gia thi cac phuong thic danh gia moéi trudng khac nhau sé
cho ra nhiing két qua khac nhau, dan dén phat sinh cac nhu cau riéng cho
ting noi dung danh gid vi van dé tich lay khong dugc chi trong khi chua tré
thanh céng cu danh gia bat budc.

C6 thé thdy, viéc dua danh gia tac déng tich Idy vao trong BTM va DMC
¢6 thé hinh thanh nén mét quy trinh danh gia cao hon, day di hon va cho ra
nhing két qua tin cdy hon trong viéc danh gia tac dong phat sinh ca truc tiép
va gian ti€p, c& ngan han va lau dai dé c6 thé tranh dugc nhiing tac déng tiém
&n ma danh gia truc ti€p kho phat hién duogc.

Danh gid tac dong tich Iy chua dugc quy dinh va ap dung trong danh gia
moi trudng (cu thé 1a 4p dung cho cac gia tac ddng moi trudng va danh gia
moi trudng) tai Vit Nam. Diéu d6 da dan dén nhimng danh gia chua day du

cac van dé moi trudng tiém &n va cac tac
dong tich Idy tir nhiéu hoat déng khac
nhau dén méi trudng va cac thanh phan
sinh thai c6 gia tri, anh hudng dén viéc
ra quyét dinh va dé xuat cac bién phap
gidm thiéu tac dong tiéu cuc. Vi vay, viéc
nghién cdu ap dung dua danh gia tac
dong tich [0y vao danh gid moi trudng
la can thiét, pht hgp vdi tinh hinh phat
trién kinh té - xa hoi va cong tac quan ly
nha nudc vé moi trudng & Viét Nam.

C6 thé thdy, viéc dua danh gia tac
dong tich lay vao trong danh gid moi
trudng la kha thi, phu hgp véi quy mo,
tinh chat clia tac dong tich lay va cé
hiéu qua cao han d6i vai cac chién lugc,
quy hoach va cac dy an phat trién cu
thé. Trén co s& do, can phai c6 nhimng
nghién ctu vé danh gia tac dong tich
IGy tai Viét Nam, trong do can xay dung
dugc phuong phap luan va khung
chuong trinh cu thé nham cung cép
mot khuén khé phu hop dé dua cac
phuong phap, cdng cu va ky thuat khac
nhau vé tac dong tich Iy khi thuc hién
danh gia moéi trudng dé cé thé hinh
thanh nén mét quy trinh danh gia cao
hon, day dd hon va cho ra nhiing két
qua tin cdy hon trong céng tac danh gia
moi trudng tai Viét Nam O
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Toyota Hilux khuay dong “cugc dua”
phan khiic xe han tai 2024

25 MOCMIEN

e

Toyota Hilux 2024 tinh chinh ngoai hinh, bé
sung phién bdan, giam gia ban, thém tién nghi
va cong nghé an todn nham gia tdng tinh
canh tranh véi cac déi tha trong phéan khic
xe ban tdi tai Viét Nam.

Toyota Hilux 2024 béan ra véi 3 lua chon, gém 2.4 4x4MT
giad tlr 668 triéu dong, 2.4 4x2AT gia ti 706 triéu dong va 2.8
4x4AT Adventure gia tir 999 triéu dong. Gia ban giam gan
200 triéu déng so vai thé hé tién nhiém dugc ky vong sé la
mot trong cac yéu té chinh phuc khach hang.

NANG CAP THIET KE VA TRANG BI

& hai phién ban 2.4 4x4MT va 2.4 4x2AT, can trudc
cla xe co thiét ké kiéu t8 ong mai. Di kém véi cum dén
suang mu, dién mao Toyota Hilux 2024 hién dai, manh mé
va nang déng hon trudc. Nhu cau ctia ngudi dung vé mot
mau ban tai thuc dung, phuc vu cong viéc thudng ngay
nhung thiét ké ca tinh dugc dap ing bdi mau xe nay.

& noi that, Toyota nang cap kich thudc man hinh giai
tri 1én 9 inch cho hai phién ban 2.4 4x2AT va 2.8 4x4AT
Adventure. Cing cac nut diéu chinh cdm Uing trén man
hinh va kha nang két néi dién thoai théng minh khéng
day, Hilux méi gitp khach hang thao tac cac tinh nang
thuan tién hon.

Bén canh do6, ban 2.8 4x4AT Adventure cap nhat hé
théng diéu hoa hai vung tién nghi hon. Ngoai viéc ké thira
cac chiic nang hé trg lai cao cap tir hé théng an toan chu
déng Toyota Safety Sense nhu ban tién nhiém, phién ban
cao nhat nay con dugc trang bi thém camera 360 do, 6 cam
bién, cdnh bao diém mu, cadnh bao phuong tién cdt ngang
phia sau. Day déu la nhiing tinh nang thiét thuc khi lan
banh trong do thi, duong truong hay off-road.

Toyota Hilux 2024 ban cao cap nhéat trang bi dong co dau
2.8 lit, cong suat 201 ma luc, mé-men xoan cuc dai 500 Nm.
Hai ban con lai 1ap may 2.4 lit, cong suat 148 ma luc, mo-men
x0an 400 Nm. Tat ca di kém hdp s6 6 cap, s6 san MT hodac tu
dong AT tuy phién ban.

Dong co clia Hilux dap ung tiéu chuén khi thai Euro 5.
Dé déng co hoat déng tét, tranh cac ri ro c6 thé gap phai,
gdy ra bat tién trong qua trinh s dung, Toyota Viét Nam
khuyén cdo cac chu xe can d6 dung dau dat tiéu chuan,
loai DO-V (0,0015-V).

182

-
R E

Gidm gid ban, Hilux 2024 hira hen chinh phuc khdch hang Viét

KHUAY DONG "CUOC DUA" PHAN KHUC XE BAN TAI

Véi Toyota Hilux, danh tiéng vé dd bén bi, gia tri
thuong hiéu hang dau trén thj trudng xe phd théng, cling
nhiing cai ti€én manh mé dang gitp mau xe Nhat tao ra nét
ca tinh riéng trong phan khuc. Hilux nam trong xu huéng
nang tam san phadm ctia Toyota nhiing ndm gan day khi tré
héa thiét ké, gia tang trang bi.

Khéng phai ngau nhién, Toyota Hilux nhiéu ndm qua
ludn 1a mau xe ban chay nhat thi trudng Dong Nam A néi
chung. Nam 2023, theo sé liéu ciia Focus2move, 195.777
xe Hilux dugc ban ra thi trudng, dan dau doanh sé toan
khu vuc lan phan khuc xe ban tai.

Phién ban tiéu chudn 2.4 4x4MT cla Toyota Hilux dugc
nhiéu khach tai Viét Nam danh gia cé muc d6 "thuc chién"
hang dau thi trudng. Dong co dau 2.4 manh mé, stic kéo tot
& moi dai toc do, dan dong hai cau va chi phi bao duéng
thap, tat ca déu thudc tiéu chi quan trong d6i véi chd xe c6
nhu cau phuc vu cht yéu cho céng viéc.

Vi hai phién ban cao hon ctia Hilux, nhu cau cla chu
xe ¢6 thé st dung cho gia dinh hodc két hgp kinh doanh.
Du & khia canh nao, su da ndng va dé tin cdy cao cla
Toyota Hilux ludn Ia "chia khéa" dé mau xe nay ma "canh
clia" dén vai khach hang. Va, Toyota Viét Nam cé thé chs
doi vao mét "cu hich" doanh sé tir mau ban tai nay trong
thoi gian t6i O
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Bi kip Taxi Xanh SV
s@ G chiém IIII phan Top 1 tai Viiet Nam?
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Xanh SM hia hen sé “but
t6¢c” trong “cuoc dua”
glanh thi phan khi manh
tay gidm gia cuéc, dong
thoi chia sé doanh thu
16i 87% dé tai xé xe dién
tham gia cliing nén tcmg
Xanh SM Platform.

UU PAI CHONG UU DPAI CHO
KHACH HANG SONG XANH

Méi day, Xanh SM gay hiéu ung
manh mé khi tung ra Chuaong trinh
“Mua hé xanh vi tuong lai xanh” giup
khach hang goi xe Xanh SM véi gia ré
nhat thi truong.

Theo d6, Xanh SM sé dp dung don
gia cudc thap hon t6i 15% trong 3
thang heé (tur 1/6 - 31/8), dong thai van
ap dung cac uu dai hién hanh. Khach
hang vira dugc di chuyén véi gia “uu
dai chéng uu dai’, vira dugc hudng lgi
tU phuong tién giao thong xanh.

“Gid ré nhdt, phuong tién giao
théng khéng khdi bui, khéng mui xdng,
khéng tiéng 6n déng co, khéng cé ly do
gi dé khéng goi Xanh SM’, chi Vi Thi
Anh, mét khach hang thudng xuyén
clia Xanh SM cho biét. Theo chi, trong
8 thang qua, chiludn uu tién lua chon
xe dién khi goi xe cdng nghé.

Chuyén gia thuong hiéu Lé Thai
Binh danh gia, viéec manh tay giam
gia la cdch Xanh SM manh mé lan téa
16i séng xanh va khuyén khich xa hoi
chung tay chuyén déi xanh théng
qua chon phuong tién giao théng
khong khoi bui, 6 nhiém.

“Cdch nhanh nhdt dé thuyét phuc
khdch hang la dua tdi cdc chuyén goi
xe vGi gid dé tiép cdn hon, trong khi
chudn muc dich vu tét hon. Khdch
hang khi da quen véi viéc di chuyén xe
dién va hiéu dugc tdm quan trong cta
giao théng xanh, ho sé chon gdn bé vdi
xe dién’; vi chuyén gia nhin nhan.

Xanh SM duorc du dodn sé& sém chiém thi phan Top 1 tai Viét Nam

Song song vdi dé, GSM - cong ty diéu hanh Xanh SM con manh tay chia sé
doanh thu 1én t6i 87% cho cac déi tac tai x& doc lap da hodc sé dang ky tham gia
kinh doanh dich vu trén nén tang Xanh SM Platform trong 3 thang tai.

Ngoai ty I& chia sé doanh thu“khiing’, cac chui xe dién cling nhan dugc nhiéu
ho trg khi tham gia Xanh SM Platform, nhu chuong trinh mua xe tra gop 1én téi
80% gia xe trong 8 nam. Khi mua xe dién VinFast, tai xé chi can bo ra s6 tién ban
dau chua dén 100 triéu déng, tra s6 tién gom goc va lai chi tir hon 5 triéu déng/
thang 1a ¢4 thé nhan xe dé kinh doanh, tu tao ra nguén thu nhap én dinh cho
ban than va gia dinh.

LON “NHANH NHU THOI”, XANH SM SGM CHIEM THI PHAN TOP 1 TAI
VIET NAM?

Theo nghién ctiu ctia Mordor Intelligence, sau 7 thang gia nhap thi truong,
Xanh SM da vuon lén ding thi 2 thi trudng dich vu goi xe tai Viét Nam, chi sau
Grab, chiém 18,17% thi phan vao quy IV/2023. Con s6 nay gap déi Be Group & vi
tri tha 3 (9,21%), gap hon 3 1an thi phan ctia Gojek G vi tri thi 4 (5,87%). Mordor
Intelligence cling ghi nhan, Xanh SM dang s& hitu s6 lugng xe va sé lugng chuyén
xe mdi ngay cao nhat trong linh vuc taxi truyén théng, so vai cac don vi s& hiiu
doi xe tu doanh.

Gidi quan sat danh gia, chién dich “Mua hé xanh vi tuong lai xanh” véi uu dai
thiét thuc cho ca khach hang va d6i tac tai xé sé giip Xanh SM tang t6c nhanh
han nira trén con dudng chinh phuc Top 1 thi phan goi xe tai Viét Nam, mac du
Téng Giam déc GSM toan cau Nguyén Van Thanh khdng dinh muc tiéu ctia Xanh
SM la“s6 1 trong long khach hang” va mong muén cling ca xa hoéi chung tay vi
mot Viét Nam xanh hon.

“Xanh SM dang tao ra déng luc chuyén déi xanh cho ca ngudi ding va tai xé.
D6 sé la lgi thé cia Xanh SM trong cuéc dua gianh thi phdn. Thij truong thay déi rdt
nhanh, Xanh SM sé tao bdt ngd I6n’, chuyén gia thuong hiéu doc lap Lé Thai Binh
nhan dinh.

Dac biét hon, theo 6ng, ca hoéi d€ Xanh SM “but téc” sé ngay cang I6n khi
ngay cang nhiéu ngugi tiéu dung chon I6i séng xanh va ing hé bang nhing
hanh dong thiét thuc O
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Téng céng ty Bao dam An toan hang hai mién Bac
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Ti€p da hodan thanh va vuat cac chi tiéu san xuat kinh
doanh (SXKD) trong ndm qua, quy 1/2024, Dang uy
Tong cong ty Bdo dum An toan hang hdi mién Bdc da
Ianh dao, chi dao trién khai thuc hién 6t ké hoach
SXKD, dam bdo viéc Iam va thu nhap cho can bd va
ngudi lao dong (NLD).

hai Viét Nam, su diéu hanh kip thdi, quyét liét ctia Ban lanh dao

Téng céng ty cling tinh than doan két, sang tao, tu tin vugt khé
clia tap thé NLB, trong nam 2023, Téng cong ty Bao ddm An toan hang
hai mién Bac da hoan thanh cac chi tiéu, nhiém vu dugc giao, dong thoi
cht déng tim kiém thém cong viéc dé tang thu nhap cho NLP.

Ché& d6 chinh sach cho NLD luén dugc Téng céng ty thuc hién
day du, kip thoi, doi séng vat chat, tinh than ctia NLD dugc nang cao.
Thu nhap binh quan cia NLD toan Téng céng ty nam 2023 dat 21,83
triéu déng/ngudi/thang, bang 106,3% so véi k& hoach nam 2023 va
bang 105,7% so v&i nam 2022. Trong do, khéi BAo dam hang hai dat
17.220.000 d6ng/ngudi/thang, khéi Hoa tiéu hang hai dat 32.540.000
déng/ngudi/thang.

Hién nay, Téng cong ty quan ly, van hanh 42 dén bién, 9 dang tiéu
déc lap gan b va 492 bao hiéu hang hai trén 20 tuyén ludng tir Quang
Ninh dé€n Quang Ngai. Doanh thu ndam 2023 dat 441.829 triéu déng,
dat 102,6% ké hoach giao va bang 111,5% so véi nam 2022.

Vé cong tac khao sat thédng bao hang hai, Téng cong ty da hoan
thanh ké& hoach khao sat cong bé théng bao hang hai dgi véi 20 tuyén
luéng hang hai cong cdng, 5 vung don tra hoa tiéu dam bao chat
lugng, ti€n do; cung cap kip thai thong tin chinh xac, tin cay cho ngudi
di bién va cac ca quan quan ly. Doanh thu céng tac khao sat nam 2023
dat 36.413 triéu déng, dat 98,0% ké hoach giao.

Doanh thu tU hoa tiéu hang hai dat 45.159 lugt dan tau, bang
103,2% ké& hoach va bang 100,1% so vdi nam 2022; doanh thu dat
484.583 triéu dong, bang 110,6% so vdi ké hoach va bang 111,5% so
vGi két qua thuc hién nam 2022.

Nam 2023, toan bé hé théng dén bién cling bao hiéu dan luéng do
Téng cong ty quan ly déu hoat ddng tét, bdo dam theo cac théng sé hang
hai, gitp cac tau thuyén ra, vao cac viing nudc thuan Igi va an toan. Cac don
vi thanh vién clia Téng cong ty cling dat hiéu qua trong quan ly va SXKD.

Trong khi d6, cong tac dang ctia Pang bd Téng cong ty thuc hién
€6 nén nép, tuan thu dung quy dinh clia Dang. T6 chiic Cong doan cla
Téng cong ty da lam tét cdng tac cham lo ddi séng, bao vé lgi ich cda
NLD, tdng cudng cong tac tuyén truyén giao duc van déng NLD tich
cuc huédng Ung cac phong trao thi dua, cac hoat dong van hoéa van
nghé, thé thao va cong tac xa hoi tir thién. Nam 2023, Cong doan Téng
cong ty da té chic thanh cong Dai hoi khéa Ill, nhiém ky 2023 - 2028.

Truéc do, dugc su quan tam, chi dao sat sao clia B GTVT, Cuc Hang

e o © LA . . . . M@t s6 hinh dnh ngudi lao déng
Trién khai k& hoach va nhiém vu nam 2024, Tong coéng ty xay dung Téng céng ty B3o d3m An toan hang hai mién Bic
cac danh muc nhiém vu tang cao han so véi ndm 2023 theo tat ca cac chi thuc hién céc céng viéc hang ngay

tiéu: Téng doanh thu, lgi nhuan trudc thué, ndp ngan sachnhanuéc Q.
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Truong Pai hoc Hang hai Viét Nam

Tap trung moi ngudn lre

ird thanh trwromg dai hoc trony digm qudc gia

Tréi qua hon 1 ném thuc hién chi truong Nghi quyét
s& 30-NQ/TW cta Bd Chinh tri, dén nay, thay va tro _
Truéng Pai hoc Hang hdi Viét Nam da dat dudc nhieu
thanh tich dang tu hao trong cac hoat déng thi dua
giang day, hoc tap, nghién ctu khoa hoc...

Truong Dai hoc Hang héi Viét Nam - co sé gido duc - dao tao
hang dau vé kinh t& bién cua c3 nudc

TW, trong do6 dat muc tiéu dén nam 2030 dua déng bang song

Hong tra thanh trung tdm gido duc, dao tao nhan luc chat lugng
cao clia cd nudc; di dau vé phat trién khoa hoc - cdng nghé; dén nam 2045
trd thanh trung tam kinh té, tai chinh I6n mang tam khu vuc va thé gidi.

Mét trong nhitng nhiém vu va giai phap dugc Bé Chinh tri dua ra tai
Nghi quyét s6 30-NQ/TW la Chuang trinh hanh déng cia Chinh phd ban
hanh theo Nghi quyét s6 14/NQ-CP ngay 8/2/2023 véi 30 chit vang: “Ddu
tu, xdy dung Trudng Dai hoc Hang hai Viét Nam la trudng trong diém quéc
gia, nghién ctu, dao tao phuc vu phdt trién bén viing kinh té€ bién”.

Nham hién thuc héa chu truong dé ra, Trudng Dai hoc Hang hai Viét
Nam khéng ngimng déi mdi, nang cao chat luong dao tao, gép phan phuc
vu hiéu qua su nghiép phét trién kinh té - xa hoi, dm bao an ninh - quéc
phong clia TP. Hai Phong noi riéng, nganh GTVT va dat nudc ndi chung.

Trai qua chidng dudng gan 70 nam xay dung, phat trién va hoi nhap,
tinh dén nay, Nha trudng da va dang dao tao 49 chuong trinh hé dai hoc
vGi hon 16.000 sinh vién; gan 900 can b, gidng vién, trong dé cé 45 gido
su va pho gido su, 206 tién si, 500 thac si cung hang tram thuyén truéng,
may trudng hang nhat va si quan hang hai dat trinh d6 quéc té.

Ngoai ra, cong tac kiém dinh chat luong dugc Nha trudng dac biét
coi trong. Trudng Dai hoc Hang hai Viét Nam la mot trong s6 it cac trudng
dai hoc da hoan thanh Kiém dinh chat lugng Co s& gido duc chu ky 2
va da dugc cap Gidy ching nhan kiém dinh ngay 19/9/2023. Pic biét,
trong s6 12 chuaong trinh dao tao dugc kiém dinh clia trudng c6 4 chuong

N gay 23/11/2022, B6 Chinh tri da ban hanh Nghi quyét s6 30-NQ/

trinh dugc danh gid la dap ung day du cac
yéu cau theo tiéu chudn clia Mang Iuéi cac
trudng dai hoc Dong Nam A (AUN-QA) va 8
chuong trinh theo tiéu chuan cla Bo Gido
duc va Dao tao. Nam 2024, Trudng tiép tuc
ki€ém dinh 15 chuang trinh dao tao va phan
dau 100% céac chuong trinh dao tao cla
Trudng déu dugc kiém dinh vao nam 2025.

Coéng tac dao tao, huan luyén ctia Nha
trudng ngay mét khdng dinh dugc thuong
hiéu véi quy mé én dinh, di cing chat lugng
dugc nang 1én vai ty 1é sinh vién tot nghiép
ra trudng cé viéc lam dat trén 95%. Bén canh
dd, sinh vién ctia Trudng lién ti€p gianh dugc
cac giai thuang tu nhiing cudc thi Ién, nhé
trong va ngoai nuéc. Bac biét, nam 2023,
sinh vién Nha trudng da xuat sac gianh Huy
chuong Bac tai Vong Chung két Thé gidi
Cudc thi MOS World Championship 2023 B6
mon Microsoft Excel 2016, mang vé thanh
tich huy chuong cao nhat cho doan Viét
Nam tai dau trudng thé gidi trong nam 2023.

Nham thuc hién hiéu qua Nghi quyét
30, Nha trudng xac dinh song hanh céng
tac nang cao chat lugng gido duc vai viéc
phat trién doi ng sinh vién, gidng vién ¢
vé s6 lugng lan chat luong.

Nha trudng dat muc tiéu nang s6 luong
dao tao lén 20.000 - 25.000 sinh vién vao
nam 2030, 30.000 - 35.000 sinh vién vao
nam 2045, theo d6 du kién déi ngl giang
vién sé phat trién lén khoang 900 giang
vién cg h{tu vao nam 2030, khoang 1.200
gidng vién co hiru, trong dé cé 183 gido su,
pho gido su; 732 tién si; 488 thac si va khéng
con giang vién hé ctf nhan vao nam 2045.

Thdi gian téi, Nha trudng sé tap trung
moi ngudn luc dé thuc hién thanh cong
muc tiéu Dang va Nha nudc da giao pho:
Xay dung Trudng Pai hoc Hang hai Viét
Nam la trudng trong diém qudc gia, gop
phan thuc hién thanh céng Chién lugc
phat trién kinh té€ bién clia T6 quéc, cling
nhu Nghi quyét s6 30-NQ/TW vé phét trién
kinh té& - xa héi va dam bao quéc phong, an
ninh viing déng bang séng Hong O

PV
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“Uirot nang, thang mua” thra cac cong trinh quan Iy bay
san bay Long Thanh ve dich som

ZSMINH THANH

Pén thdi diém nay, tai Du
@n thanh phan 2 “Cac céng
trinh phuc vu quan ly bay"
san bay Long Thanh, nha
thdu dang ddy nhanh tién
do toan du an. Trong do,
hang muc dai kiém soat
khong luu dudgc xem la
“dudng gdng” cua du an,
dang vuot tién do.

NG LUC TRIEN KHAI DU AN VGl
QUYET TAM CHINH TRI CAO NHAT

Du an thanh phan 2“Cac cong trinh
phuc vu quan ly bay”thudc dy an Cang
Hang khéng quéc té Long Thanh giai
doan 1 do Téng c6ng ty Quan ly bay
Viét Nam (VATM) lam chd dau tu dugc
chinh thic khéi cong ngay 29/9/2022
tai huyén Long Thanh, tinh Dong Nai.
Téng muc dau tu toan bd du an la gan
3.500 ty dong ti nguén vén hdn hop,
bao gébm von cta VATM va vén vay
thuang mai trong nudc.

Du an thuc hién dau tu cong
trinh xay dung va thiét bi cong nghé
gém: Pai Kiém soat khéng luu va cac
hang muc phu trg (ATCT); Tram radar
sG cap/thd cap va tram phat séng vo
tuyén VHF khéng dia (PSR/SSR/Tx);
Tram thu séng vé tuyén VHF khéng
dia va Hé théng giam sat tu dong
phu thudéc (Rx/ADS-B); Tram radar khi
tugng; Dai dan dudng da huéng va do
cu li (DVOR/DME); Hé théng giam sat
da diém (MLAT); Hé théng quan trdc
thaoi tiét tu déng (AWOS); Hé thong
canh bao gi6é dut; Hé thong két néi
thong tin, di liéu gilta cac cong trinh
bdo dam hoat dong bay; Hé théng
cap dién trung thé cho cac cong trinh
bdo dam hoat dong bay.

Cac cong trinh phuc vu quan ly bay
c6 téng dién tich khodng 70.000 m2,
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“Pudng gang” tién dé Du dn thanh phan 2 “Cac céng trinh phuc vu quan /y bay”
1a thap khéng luu dang vuot tién d6 sau diéu chinh khodng 2 thang

Trong d6, cong trinh chinh 1a Dai Kiém soat khong Iuu va cac hang muc cong
trinh phu trg cé dién tich 1a 24.000 m? dugc xay dung dé kiém soat hoat déng
tai khu vuc di chuyén cla tau bay va hoat déng bay trong viing tréi cang hang
khong. Cong trinh dugc thiét ké theo y tudng hinh bup sen c6 mau sac va két
cdu kién trdc hai hoa vai nha ga hanh khach va cac céng trinh xung quanh.

Thap diéu hanh cé chiéu cao 123 m, dugc trang bi radar trén dinh thap,
dién tich xay dung khodng 80 m? dudng kinh than thap khodng 10 m, ca-bin
kiém soat tai san co dién tich khodng 150 m? va 2 ca-bin kiém soat san dé vai
dién tich méi cabin khoang 70 m?. Cac hé théng thiét bi dugc thiét ké theo
c6ng nghé tu déng héa hién dai nhat hién nay va c6 dinh huéng mé dé dau
tu cong nghé trong tuong lai.

"Dy an thanh phan 2 "Céac céng trinh phuc vu quan ly bay" la cong trinh ha
tang c6 quy mé 16n, cong nghé phic tap nhat tur trudc téi nay ma VATM tung
thuc hién. Vi tdm quan trong clia du an trong diém quéc gia, VATM da né luc
trién khai du &n vai quyét tam chinh tri cao nhat. Tinh dén thoi diém nay, Téng
cong ty dang bam sét ké hoach dé ra", dai dién VATM khéng dinh.

Ghi nhan ctia PV vao trung tuan thang 5/2024, trén cong trudng, cac nha
thau huy déng thuang xuyén gan 200 ky su, cdng nhan va may moc, phuong
tién, trang thiét bi thi céng lam viéc lién tuc. "Dudng gang" tién d6 du an la
thap khong luu da thi cong phan thé xong cot 69,530 m, dang thi cong cét
72,48 m.Tién do thap khong luu dang vugt so véi tién do diéu chinh la 60 ngay
(theo tién do diéu chinh, thap khong luu hoan thanh vao ngay 30/6/2025 va
toan b6 du an la ngay 30/9/2025).

Tru6c d6, ngay 6/5, Thu trudng Bo GTVT Lé Anh Tudn cing da kiém tra
thuc dia cong trinh dai kiém soat khong luu. Tai day, Tha trudng BO GTVT Lé
Anh Tuan danh gia cao né luc clia cac nha thau trong viéc day nhanh tién do
du an, déng thai dé nghi cac nha thau tiép tuc tang téc, ddy nhanh khéi lugng
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cobng viéc dé dua du an vé dich dang k& hoach, ddm bao déng bé duoc vdi
nhing cong trinh khac.

CHU DONG, SANG TAO, “VUGQT NANG - THANG MUA”, SGM DUA
CONG TRINH VE DiCH

Cung véi quyét tam, nd luc clia chl dau tu, nha thau ngay tirngay dau trién
khai du an, ngay 22/1/2024, tai cong trudng Du an thanh phan 2 “Cac céng
trinh phuc vu quan ly bay” thudéc Dy an dau tu xay dung Cang Hang khéng
qudéc té Long Thanh giai doan 1, lanh dao VATM da phat déng phong trao thi
dua “150 ngay dém thi cong trén cong trudng” dé chao miing cac ngay Ié Idn
clia dat nudc va clia Téng céng ty, dong thai khoi day y thic trach nhiém, y chi
vugt qua kho khan va tinh than lao déng sang tao clia chu dau tu, Ban QLDA
va cac nha thau da quyét tam hoan thanh cac muc tiéu tién do thi cong xay lap,
tao diéu kién thuan lgi dé thi cong hoan thanh du an dam bao tién dé.

Tiép do, ngay 26/4, VATM cuing lién danh cac nha thau da ky giao udc thi
dua véi quyét tam “Vugt ndng thang mua - sém dua cong trinh vé dich” nham
ddy nhanh tié€n do thuc hién cac du én trong diém, lap thanh tich chao muimng
134 ndm ngay sinh Cha tich H6 Chi Minh (19/5/1890 - 19/5/2024) va chao
muiing 79 ndm ngay Quéc khanh nugc CHXHCN Viét Nam.

Trong dot thi dua nay, sau khi hoan thanh dé bé tong than Dai Kiém soét
khéng luu dén Cos +75.580 m trudc ngay 19/5/2024, VATM va cac nha thau
dang né luc, quyét tam dé tiép tuc hoan thanh dé bé téng than Dai dén Cos
+84.705 m trudc ngay 20/6/2024.

Tai Lé ky giao udc thi dua, Phé Téng Gidm d6c Nguyén Dinh Céng nhan
dinh:"Day la giai doan then chét trong tién dé thuc hién du an, vai quyét tam
déng long, chung ta can phat huy tinh than “vugt nang thang mua’, quyét
tam hoan thanh vuot tién d6 cac hang muc. Lanh dao cac nha thau can quan
tam, tao diéu kién, khi thé thi dua, thudng xuyén c6 mat chi dao tai cong
trudng. Tu van giam sat phai bam sat hién trudng, déon déc cac nha thau trién
khai ding ké hoach, ky thuat du an”.

Pho6 Téng Giam déc Nguyén Binh Céng da yéu cau chd dau tu, cac Ban
QLDA Long Thanh, ATCC/HCM tao moi diéu kién, co ché dam bao thuan lgi
t6i da trén tinh than déng hanh, thao gé giai tda moi ap luc tai chinh cho nha
thau, tao diéu kién huy dong tang cudng nhan luc, may méc va vat tu vat liéu
dap Ung yéu cau tién do thi cong.

Cung véi dé, cac nha thau thi cong, nha thau tu van giam sat phat huy tinh
sang tao, kinh nghiém dé té chiic thi cdng hop ly, tdng nang suat, hiéu qua lao
doéng, huy déng téi da nhan luc, vat luc, néu cao tinh than tu giac, trach nhiém,
dam bao chat lugng, an toan lao dong, vé sinh méi trudng, phan dau hoan
thanh dua cong trinh vao st dung theo tién d6 da xay dung.

Doéng thai, cac don vi chd ddng, tich cuc quan tam cham lo, dam bao diéu
kién 1am viéc cho ngudi lao ddng; tao khi thé thi dua séi néi trén toan céng
trudng, tuyét déi bado dam chat luong, an toan cho ngudi va thiét bi, khéng dé
Xay ra tai nan lao dong.

Ngoai ra, cdn ddy nhanh tién do di kém dam bao chat lugng; thi tug, trinh
tu theo dung quy dinh cla phap luat; tuyét do6i khong 1o 1a, cht quan va ¢
phuong an du phong trong trudng hgp thai tiét bat loi.

Lién quan dén tién do Du an thanh phan 2 (dai khong luu, cac tram radar, tram
thu phat séng vo tuyén..., méi day, sang 28/5, tai cudc hop T6 cong tac Dy an dau
tuxay dung Cang Hang khong quéc té Long Thanh giai doan 1, dai dién VATM cho
biét ti€n d6 thi cong xay lap phan thé clia cac géi thau dang dat va vugt yéu cau.
VATM da thuc hién dau thau lua chon tu van xay dung cac goi thau thiét bi lap dat,
da hoan thanh 50% va trong thang 6 sé phat hanh hé so mai thau.

Tai cudc hop, Pho Thii tuéng Chinh phd Tran Hong Ha (T6 trudng T6 cong
tac) ghi nhan va biéu duong Téng cong ty Quén ly bay Viét Nam da cha dong,
sang tao trong thuc hién cac goi thau thuéc Du an thanh phan 2 dat va vuat
tién dé theo ké hoach O

Phéi cdnh thap khéng luu sén bay Long Thanh

-

Téng céng ty Quan ly bay Viét
Nam (VATM) la doanh nghiép nha
nudc truc thuéc B GTVT. Hién nay,
VATM chiu trdch nhiém cung cdp
dich vu bao dam hoat déng bay
trong todn bé ving trdi chu quyén
trén lanh thé, lanh hai Viét Nam
va tai tdt ca cdc cang hang khéng,
sdn bay trén ca nudc. Quy mé cung
cdp dich vu trén dién tich gan 1,2
triéu km?, pham vi hoat dong trai
dai gdn 30 tinh, thanh phé caa ca
nudc, truc tiép cung cdp cdc dich
vu bdo dam hogt déng bay trén
35 duong hang khéng néi dia va
36 duong hang khéng quéc té, ddc
biét FIR H6 Chi Minh c6 cdc dudng
hang khéng véi mat dé bay cao,
giir vi tri quan trong déi véi hoat
déng bay trén khu vuc bién Béng.

VATM luén duoc xem la mét
trong nhiing don vi di dau nganh
Hang khéng Viét Nam trong viéc
ddu tu, d6i méi céng nghé, cdi tién
va ting dung tién b6 khoa hoc, ky
thudt, gop phdn quan trong ndng
cao chdt lugng dich vu diéu hanh
bay, lam thay déi co ban céng
nghé quan ly diéu hanh bay va ddp
Ung yéu cdu bdo dam an toan kiém
sodt diéu hanh bay cla cdc hdng
hang khéng trong nudc va quéc té.
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Khdng de xay ra gian doan déng kiem
phirong tién dwong ho, dwongy thily

25 HONG XIEM
faoy = |

Nh& chd déng va trién
khai déng thdi gidi
phdp cdp bach véa lau
dai, linh vuc ddng kiém
dudng bd, dudng thuy tur
thang 6/2023 dén nay
dugc duy tri 6n dinh,
phuc vu 16t nhu cau
kiém dinh cia ngugi
dan va doanh nghiép.

KHONG XAY RA TAI DIEN UN
Ti\CTI:\I CACTRUNGTAMPANGKIEM

Khao sat cta PV Tap chi GTVT,
tur thang 6/2023 dén nay, hoat déng
kiém dinh xe co gi6i trén toan quéc
trd lai binh thuong, dac biét tai Ha
No6i va TP. H6 Chi Minh khéng con
tinh trang phuong tién phai xép
hang dai chg doi, un tac nhu vai
thang trusc dé. C6 duoc diéu nay
Ia nh& sém khéi phuc va duy tri 6n
dinh hé théng trung tam dang kiém
trén toan quéc (dén nay dat 94,5%).
Péang chu y, theo Cuc Pang kiém
Viét Nam, viéc mé lai cac trung tam
dang kiém gdp nhiéu kho khan do
c6 tGi gan 300/1.818 dang kiém vién
(BKV) bi khéi t6, chd xét xu, nhiéu
ngudi bd nghé, qua trinh tuyén
dung va tap huan DKV can nhiéu
thai gian, nghé dang kiém giam stic
hut nhan luc.

Du tUr nay dén cudi nam 2024,
nguy cd xay ra un tdc dang kiém van
G muc cao néu xay ra tinh huéng tai
mot s6 dia phuang dong loat xét xu
cac vu an dang kiém hodc &n phat,
cac quy dinh lién quan khién DKV
bi 4n treo, cai tao khong giam giQ,
khong thé tiép tuc lam cong viéc
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Tirthdng 6/2023 dén nay, finh vuc kiém dinh xe co giéi khéng x3y ra in tac

DKV. Du vay, B6 GTVT, Cuc Bdng
kiém Viét Nam luén ch déng, nd
Iuc cac gidi phap dé€ khong xay ra tai
dién un tic dang kiém.

Theo Phong Kiém dinh xe co
gidi (Cuc Bang ki€ém Viét Nam), giai
phap chéng un tic dang kiém da va
dang trién khai song song giai phap
cap bach va lau dai. Trong d6, Cuc
DPang kiém Viét Nam thudng xuyén
cap nhat, danh gia dung va kip thai
bao cdo, dé xuat Bé GTVT. Tu d6, B
GTVT théng tin dén UBND cac tinh,
phanh phé dé phéi hgp chat ché
trong chi dao, diéu hanh trién khai
cac giai phap.

Cuc Pang kiém Viét Nam cha
dong phoi hap, lam viéc vai cac sé
GTVT dé tham muu, dé xuat UBND
cap tinh chi dao cac giai phap phu

hop véi thuc té€ cia dia phuong.
“Cuc Pang kiém Viét Nam chu dong
cung cdp tinh hinh nhan sy DKV, du
bdo nhu cau kiém dinh va dé nghi
cac tinh, thanh c6 su hé trg dé bé
sung, diéu tiét DKV dé mé lai va duy
tri hoat dong céac trung tam dang
kiém”, Phong Kiém dinh xe co gidi
cho biét va nhan manh: “Cung vdai
do, ddong vién khich 1é& tinh than don
vi, luc lugng DKV déng long vuot
qua moi kho khan, [am viéc khéng
ké ngay nghi, lam thém gid; té chuic
day chuyén kiém dinh khoa hoc,
ap dung dat lich dang kiém online,
phan luéng phuang tién... dé phuc
vu t6t nhat nhu cau kiém dinh cda
nguci dan, doanh nghiép”.

Pé 6n dinh lau dai, Cuc Dang
kiém Viét Nam phéi hop véi sé GTVT
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cac dia phuong né luc tuyén dung,
dao tao, tap huan DKV, nhan vién
nghiép vu dang kiém; kiém tra, danh
gia cap gidy ching nhan da diéu
kién hoat déng cho 11 don vi dang
kiém méi. Gidi phap can co khac la
BO6 GTVT, Cuc Pang kiém Viét Nam
da dé xuat hodc ban hanh cac nghi
dinh, théong tu quan trong trong linh
vuc dang kiém dé phu hop véi thuc
té€ (thay déi chu ky dang kiém, gia
han dang kiém; cai tao xe co gidi;
hoat déng cua don vi dang kiém;
dao tao). Hién Cuc Pang kiém Viét
Nam dang tiép tuc dé xuat stra déi,
b6 sung theo trinh tu, tha tuc rat
gon déi v&i Nghi dinh s6 139/2018
va Nghi dinh s& 30/2023 ctia Chinh
phu quy dinh vé kinh doanh dich vu
kiém dinh xe ca gidi.

PANG KIEM THUY NO LUC
VUOT QUA MOI TRG NGAI

Véi linh vuc dang kiém phuong
tién thuy, nhiéu chi cuc dang kiém
thiy clng trong tinh trang thiéu
hut nhan sy, con cdc DKV Phong
Tau séng thudc Cuc Pang kiém Viét
Nam bi qua tai, mot nguai phai kiém
nhiéu cong viéc. Trong khi d6, nhu
cau kiém dinh phucng tién thay
(dinh ky, déong mdi, cdi tao...) tang

khién ho sa kiém dinh bi don &, khé
dap ing dung tién do tra ho so kiém
dinh cla tat ca cac hé so phuong
tién thay, tau bién... Bén canh do,
thi€u ngudi nén cham tré trong
viéc xay dung quy chuan ky thuat.
Mat khdc, nhiing vu viéc sai pham
tai don vi dang kiém thdy gay anh
hudng Ién dén tam ly, tinh than lam
viéc clia d6i ngl BKV.

Dé gidi quyét un tac dang kiém
thay, Cuc Pang kiém Viét Nam da va
dang chli déng, kién tri thuc hién
cac giadi phap quan trong, trong dé
b6 sung diéu chinh céc quy dinh
linh vuc dang kiém thay. Cu thé,
trién khai Théng tu sé 16/2023/TT-
BGTVT ngay 30/6/2023 clia B6 GTVT
(stra d6i mét s diéu cla cac thong
tu quy dinh vé dang kiém phuong
tién thuy ndi dia), trong dé da don
gian hoéa tha tuc dang kiém; day
manh phan cap, phan quyén tir Cuc
Pang kiém Viét Nam vé cac don vi
dang kiém nham tach bach héa viéc
quan ly nha nudc va thuc hién dich
vu cong trong linh vuc dang kiém
phuong tién thay néi dia.

Dé gidi quyét van dé thi€u
DKV, B6 GTVT da ban hanh Théng
tu s6 02/2024/TT-BGTVT slta déi b
sung mot sé diéu clia cac théng tu

quy dinh vé tiéu chudn, nhiém vu
va quyén han cda lanh dao, DKV
va nhan vién nghiép vu cla don vi
dang kiém thay. “Hién ca nudc chi
con lai 293 DKV phuaong tién (235
DKV & cac don vithudc Cuc, 58 DKV
thudc s& GTVT). Cuc Pang kiém
Viét Nam dang huy dong t6i da luc
lugng va diéu dong linh hoat DKV
dé dap ung tét nhat nhu cau kiém
dinh. Ngoai ra, cong tac dao tao
dé bd sung nhan luc DKV cho toan
hé théng dang kiém thay clng
dang ti€p tuc dugc ddy nhanh. Vai
nhing quy dinh md&i ban hanh sé
gép phan khédn truong bé sung
nhan luc BKV.

“Hién Cuc Dang kiém Viét Nam
dang tiép tuc ra soat cac quy dinh
trong linh vuc dang kiém thay va
huy déng t6i da nhan lyc chat lugng
cao clia Cug, chi cuc dang kiém, cac
don vi thiét ké tau, cha tau, hiép hoi
lien quan dé tham gia xay dung du
thdo stia ddi, bé sung cac van ban
quy pham phap luat phu hgp hon.
Trong dé, ra soat dé dé xuat sira déi
nhing bat cap vé chu ky dang kiém,
tiéu chudn co s& déng mai, stia chira
phuong tién thay’, lanh dao Phong
Tau séng (Cuc Pang kiém Viét Nam)
cho biét O
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Truong Dai hoc Xay dung Ha Noi
Khang dinh vi the trung tam nghién ciru manh

Pdy manh nghién ciiu khoa hoc (NCKH) va chuyén giao céng nghé Ia mét trong nhiing hoat
d6ng quan trong, déng gop tich cuc trong viéc nang cao chat Iuang dao tao, vi tri xép hang

va thuong hiéu cua Truang Dai hoc Xday dung Ha Noi (DHXDHN) Trdi qua gan 70 nGm dao tao,
60 nam xay dUng va phat trlen Trudng PHXDHN da tré thcmh trung tGm nghién cdu va trién khai
Lrng dung cdc tién bd khoa hoc cong nghé (KHCN) hang dau trong linh vuc xday dung. Nhtmg
két qua do da déng goép dang ké véo viéc Truong DHXDHN dat cerng nhén k|em dinh chat
luong quoc 1€ chu ky thi 2 (it nédm 2024 dén 2029) cua Hoi dong cdp cao vé danh gia Nghlen
cliu va Gido duc dai hoc (HCERES). bay Ia mét buéc quan trong trong viéc nang cao uy tin va
chat luong cta Trudng DPHXDHN, dong thdi mé ra co hdi hop tac qudc té réng I6n.

DAY MANH HOAT DPONG
NGHIEN cUU VA CHUYEN GIAO
CONG NGHE, CAC CONG BO QUOC
TE, SANG CHE, GIAlI PHAP HUU
iCHTANG MANH

Trudng DHXDHN xac dinh muc
tiéu phat trién nhan luc KHCN trong
Nha truong, dua cdng tdc NCKH va
phét trién cong nghé trg thanh mot
nhiém vu bat budc d6i véi giang
vién; hinh thanh cdc nhom NCKH da
nganh va phat huy uu thé clia trudng
da nganh trong linh vuc xay dung;
ché dong xdy dung cac chuong
trinh, dé tai nghién ctu trong diém
va da nganh, thé hién cac mii nhon
vé KHCN cua Trudng dé tham gia
cac chuong trinh, du an quéc gia,
qudc t&; day manh hoat dong NCKH
va chuyén giao cong nghé téi cac
dia phuong, doanh nghiép; hgp tac
qudc té€ NCKH va chuyén giao cong
nghé, hinh thanh cac du an nghién
cuu; tang cudng hop tac gilta cac co
s KHCN véi cac don vi san xuat, kinh
doanh chuyén giao cdng nghé.

Giai doan 2020 - 2024, Truong
DHXDHN dat dugc nhiéu thanh tuu
khoa hoc, cac bai bao céng bé quéc
té, sang ché, giai phap hiu ich tang
manh. SO lugng bai bdo quéc té uy
tin 1&én t&i hon 1.572 bai; s6 don s&
hiu tri tué da dugc chap nhan la 26
don. Nhiéu san phdm nghién ctu da
dugc cap bang doc quyén giai phap
hiru ich nhu: Thiét bi xac dinh cac dac
trung chéng cat cla bé téng nhua;
Via hé c6 chuc ndng thu, thoat nudc
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. NGAY HOI KHdl NGHIEP QUAC GIA
CUA Hor SINH. SINH wsémru THU VI

Nhém Du én “San xudt sén pham gém tir cdng nghé in 3D” tai cuéc thi SV STARTUP 2024

st dung bé tong réng... Bang doc quyén sang ché nhu: Bé tong nhe c6t liéu
réng chiu luc s&t dung Polystyren tai ché két hgp Cenosphere véi Nano Silica
va phuong phép ché tao bé tong nhe c6t liéu réng nay; Quy trinh ché tao son
silicat chiu nhiét do, chiu man, chiu an mon axit, bazo...

Bén canh d6, Nha trudng té chic hé théng han 300 hé sa khoa hoc Google
Scholar va xép hang 14 trong téng s6 184 trudng & Viét Nam theo bang xép
hang cac ho so khoa hoc Google Scholar ctia té chiic Webometrics.

Hang nam, Nha trudng déu té chic cac hoat dong NCKH sinh vién, dac
biét Ia Cudc thi“Y tudng Sang tao va Khai nghiép sinh vién Trudng Dai hoc Xay
dung Ha Noi (HUCE-Intech)”. Cudc thi nham khoi day tiém nang, khuyén khich
va xay dung tinh than khai nghiép d6i mai sang tao cda sinh vién trong va
Nngoai trudng hudng tdi viéc tao ra cac y tudng va san pham thiét thuc, cac giai
phap quén ly d6i ma&i sang tao c6 tiém nang khéi nghiép gan lién véi thuc té va
nhu cau tir cdc doanh nghiép. Cudc thi da thu hiat su quan tam, hé trg clia cac
t6 chuc, ca nhan va doanh nghiép tham gia, tir d6 két néi thi trudng, quy dau
tu, tai trg cla cac t6 chiic. Bén canh d6, nhiéu nhdm nghién ctu da tham du cac
cudc thi NCKH sinh vién toan qudc va dat nhiéu giai thudng nhu: Gidi Nhat va
gidi Ba Sinh vién NCKH toan quéc ndm 2023,

Bén canh do6, Nha trudng con xuc tién nhiéu hoat ddng cling nhu chinh
sach dé thuc ddy, hé trg NCKH. Hang nam, vao ngay NCKH Viét Nam 18/5,
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Cdc déi tac nudc ngoai cda Truong PHXDHN

Chung nhdn LOTUS cua Héi déng Céng trinh xanh Viét Nam

(Vietnam Green Building Council - VGBC)

Trudng DHXDHN t8 chiic cac hoat déng gap mat, tri an cac nha khoa hoc, trao
thudng cho cac don vi, ca nhan c6 thanh tich tét trong su nghiép NCKH, qua dé
khich 1&, dong vién, khuyén khich kip thai cadc nha khoa hoc trong nghién ciu,
hién ké nhiing y tudng sang tao khoa hoc.

NHIEU CONG TRINH KHOA HOC PUGC AP DUNG VAO THUC TE
HIEU QUA

Mot s6 san phdm NCKH tiéu biéu nhu: Du an “Nghién ctu giai phap va
céng nghé xay dung nha & cho déng bao dan toc viing nui phia Bac strdung
vat liéu tai chd” do Trudng DHXDHN chu tri, thuc hién béi giang vién Khoa
Xay dung Dan dung va Cong nghiép, Khoa Kién tric & Quy hoach, Khoa Vat
liéu xay dung, da nhan dugc chiing nhan LOTUS ctia Hoéi dong Cong trinh
xanh Viét Nam (Vietnam Green Building Council - VGBC). Du an nham muc
dich tan dung nguén nguyén liéu tai ché nhu ngudn dat doi, dat khong co
kha nang canh tac dé€ lam nha & than thién véi méi trudng cho ba con ving
cao cac tinh phia Bdc nham dam bdo nha & an toan va giam thiéu chi phi xay
dung. Tiép d6, cdng trinh cau UHPC An Thugng, phudng An Tao, TP. Hung
Yén la két qua nghién ctiu ctia Chuang trinh “Nghién ctu ting dung bé tong
chat lugng siéu cao trong xay dung cau quy mé nho va trung binh” ctia Bo
Gido duc va bao tao...

Nam 2023, Truong DPHXDHN c6 3 nha khoa hoc dugc nhan giai thudng
qudc gia vinh danh Ng6i sao sang ché danh cho chi don cé nhiéu don dang ky
sang ché, giadi phap hu ich, dugc vinh danh trong Top 10, Top 15, Top 20 hang
muc Ngoi sao sang ché danh cho chli don c6 nhiéu don dang ky sang ché, giai
phap hiu ich tai L& Vinh danh IPSTAR 2023. Day chinh la sy ghi nhan nhiing n
Iuc nghién ctiy, sdng tao, Ung dung va phat trién, thuong mai héa san pham tu
sang ché, giai phap hiu ich clia cac nha khoa hoc, khéng chi clia cac ca nhan
nai riéng ma con 1a clia tap thé Trudng DHXDHN noi chung.

Théng qua viéc ma& rong lién két, hop tac NCKH, trao déi kinh nghiém gilia
Truong PHXDHN véi cac déi tac nudc ngoai da gop phan dua thuong hiéu Nha
truong dén ban bé quéc té.

TU cac hoat ddng NCKH, chuyén giao cdng nghé ctia Nha trudng vdi cac
déi tac nudc ngoai da tao suanh hudng sau rong dén cong dong xa hdi nhu cac
du &n: SATREPS “Thiét lap hé thong quan ly phé thai xdy dung hiéu qua nham
kiém soat 6 nhiém moi trudng va tang cudng kha nang ché tao cac loai vat liéu
mai tU phé thai xay dung téi ché & Viét Nam va “Phat trién hé théng cap nudc
thich éing véi nguén nudc 6 nhiém” do Trudng DHXDHN va Dai hoc Nagasaki
Nhat Ban phéi hop duéi su ho trg ctia Ca quan Hop tac quéc té€ Nhat Ban (JICA)
va Ca quan KHCN Nhat Ban (JST); Tai ché tro bay nhiét dién dé gia cudng tinh

chéat co ly va én dinh kim loai nang
trong bun thai & Viét Nam; Vat liéu tai
ché chét luong cao (WalCoDeViet) do
Cong dong ngudi Bi néi ti€ng Phap
(Wallonie Bruxelles) tai trg; Thich Uing
cdnh quan “Su chuyén déi khéng
gian - xa hoi gan véi viéc xay dung co
s& ha tang thay lgi quy mé 16n & déng
bang séng Héng”; Cac chinh sach
hudng téi stic khde va thuc hanh xay
dung bén viing nham thic ddy hanh
phuc va quan tri do thi xanh & Viét
Nam (HOPE)...

Trong khuén khé chuong trinh
hgp tac gilra Trudng DHXDHN va
Truong Dai hoc Ky thuat Lubeck
(Buc) vé M6 hinh nha than thién moi
truong s dung kién rom ép da thi
diém xay dung mé hinh nha tai Co s&
2 Ha Nam ctia Truong DHXDHN.

Véi tam nhin “Trg thanh mot dai
hoc nghién ctru hang dau khu vuc vai
nong c6t la ky thuat va céng nghé,
dong gbép quan trong vao su nghiép
xay dung nudc Viét Nam hoa binh va
thinh vuong’, viéc ddy manh NCKH
va chuyén giao cong nghé la mot
trong nhiing phuong thuic hiéu qua
dé khdng dinh thuong hiéu Trudng
DPHXDHN trong tuong lai. Trudng
DHXDHN cam két tiép tuc phan dau
dé thuc hién SU ménh “Pao tao nhan
luc chat lugng cao; NCKH, sang tao
c6ng nghé va chuyén giao tri thig;
déng kién tao vi su phéat trién bén
viing cla xa& hoi va dat nudc’, xay
dung céc gid tri c6t 16i: “Trach nhiém -
Sang tao - Chat lugng va Hiéu qua’d
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191



T(’J 64
cH“v[“ D S6 6/2024 (742) e S S e

Buyt Ha Noi can Uy dong hn

Tai cdc nuéc phat trién trén
thé& gidi, van tai hanh khéach
cdng cong néi chung va

hé thdng xe buyt néi riéng
déu dugc uu tién trong giao
thong, dudgc quy hoach bai
bdn va tao diéu kién 16i da
dé phat trién. Viét Nam néi
chung va Thu dé Ha Noi

noéi riéng khoéng la ngoai 1é,
vi vay van tdi buyt rét can
su quan tam, dau tu déng
bo dé phat trién bén viing,
dong vai tré quan trong
trong viéc gidm un tac giao
théng dé thi.

QUY HOACH DO THIPHAIGAN
VGI QUY HOACH VAN TAIBUYT

Nhiéu nam qua, xe buyt da
khdng dinh dugc vai trd chd luc trong
mang ludi van tai hanh khach cong
cong cua Tha do, tuy nhién mang
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lugi xe buyt cta Ha Noi van boc 16
mot s6 bat cap. Cac chuyén gia nhan
dinh, hé thdng giao thong dé thi Ha
Noi tén tai nhiéu van dé nhu: Nhiéu
tuyén dudng van chua dugc dau tu
va hoan thién theo quy hoach; Un
tac giao thong la hién tugng thuong
xuyén xdy ra & cac khu vuc ndi do
trong gid cao diém; y thic tuan tha
phap luat va bdo vé cac céng trinh ha
tang ky thuat giao théng cta cong
déng dan cu va doanh nghiép con
han ché...

Chinh vi vay, mét trong nhiing
nhiém vu trong tam ma S& GTVT Ha
Noi dat ra la phai sap xép, diéu chinh
mang lugi xe buyt, hgp ly hoéa 16
trinh, tan suat chay xe, nham t6i uu
nang luc phuc vy, mang dén dich vu
chéat lugng hon cho hanh khach.

Dénh gia hiéu qua tu viéc diéu
chinh 16 trinh, tan suat, hop ly hoa
mang ludi tuyén buyt ctia Ha Noi thoi
gian qua, chuyén gia giao théng D6
Cao Phan cho rang day la giai phap
rat quan trong nham nang cao chat
lugng xe buyt. Theo d6, c6 tuyén can
kéo dai ra, c6 tuyén can thu ngan lai,
gidm tan suat... dé tiét kiém chi phi,
st dung hiéu qua ngudn ngan sach

v, SO

trg gia va dac biét l1a cung cap cho
hanh khach dich vu t6t nhat clng
nhu tao diéu kién téi da cho lai, phu
xe buyt gidm ap luc, lam viéc hiéu
qua hon.

Ngoai ra, mét trong nhiing
nguyén nhan chinh cla viéc xe buyt
chua phat huy hét nang luc chinh la
viéc quy hoach d6 thi khéng gan véi
mang ludi van tai hanh khach cong
cong. Day la mot van dé rat dang
luu tdm trong qua trinh quy hoach,
phat trién dé thi Tha d6. Do do, vdi
ké hoach m& méi céc lan uu tién xe
buyt, Ha Noi phai quyét doan, phai
dut khoét thuc hién.

Cac chuyén gia nhan dinh, khi
quy hoach xay dung mét khu dé thi,
khu dan cu, Ha Noi phai dong thoi
tinh dén su hién dién tat yéu ctia xe
buyt. Ha tang khu vuc d6 phai t6i uu
cho van tdi cong céng, cé lan dudng
riéng, vi tri xdy dung nha chg, diém
dé... S6 lugng xe buyt binh quan
trén dan sé phai dugc tinh toan chinh
xac; loai hinh xe buyt ciing can dugc
Iua chon sém. Quan trong hon, quy
hoach phai dugc bao vé hoan chinh
trudc nguy ca bi diéu chinh, bét xén
nham phuc vu cac muc dich khac.
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HA TANG TOT THI XE BUYT
MG1DUGC PHAT HUY

Theo tinh toan, dién tich chiém
dung cla phuong tién giao thong
da vugt nang luc dap ung cla ha
tang giao théng. Néu xét dén yéu
té cung luu thong trén mat duong
véi cung mét lugng ngudi chuyén
cha thi dién tich chiém dung clia xe
may gap nhiéu lan so vai dién tich
chiém dung ctia xe buyt. Tuy nhién,
van tai hanh khach dé thi van dang
phu thuéc chd yéu vao giao théng ca
nhan, diéu do tat yéu dan dén hé luy
la tinh trang un tac giao thong xay ra.

Theo y kién nhiéu chuyén gia,
muén phat trién giao théong cong
cdng thi van dé dau tién va quan
trong nhat la phai quan tam phat
trién ha tang giao théng céng cong,
pha kin mang luéi, tang cudng tinh
két néi gilra cac loai hinh giao théng
céng cong dé ngudi dan & Moi noi
déu c6 thé ti€p can mot cach dé
dang, thuan tién.

Tai phién thao luan Ky hop thu
14 HDND TP. Ha Né6i khéa XVI méi
day, dai biéu Pham Hai Hoa (Cha tich
Ho6i Nong dan Thanh phé) dé nghi
UBND TP. Ha Noi ra soat huéng tuyén
xe buyt phu hgp t6i da nhu cau cla
ngudi dan ndng thén bagi thuc té hién
nay c6 tuyén nhiéu khach, co tuyén
khéng két ndi dugc. Pai biéu Pham
Hai Hoa cling dé nghi viéc xay dung
nha chg, diém chd xe buyt phai dam
bdo thdm my, phu hop van héa tiing
vling, gan vai xay dung nong thon
mgi & dia phuong.

Vé van dé nay, Phé Chu tich
UBND TP. Ha Néi Duang Buc Tuan
nhin nhan ning luc phat trién ha
tang ky thudt va giao thong ctia Tha
dé dang & mic thdp. Theo do, dé
phat trién ha tang xe buyt, UBND TP.
Ha Néi co chud truong dau tu 600 nha
chd xe buyt theo tiéu chudn chau Au
tai 12 quan ndi thanh. Hé théng nha
chg sé dugc xay dung theo hudng
hién dai, dat tiéu chuin chau Au,
giup tdng cudng kha nang tiép can
clla nguoi dan véi dich vu van tai
hanh khach céng cong bang xe buyt;
dong thai sap xép, b tri lai hé thong
bién théng tin quang cdo ngoai troi
trén dai phan cach gitta cac tuyén
dudng khoa hoc, déng bo, van minh.

Theo céc chuyén gia, dé phat

trién ha tang giao théng céng cong
khong chi tap trung mé réng dudng
sa ma con nén uu tién danh quy dat
dé xay dung bai gui xe phuong tién
ca nhan, khéng dé hanh khach loay
hoay tim cho gUi xe dé di xe buyt. Bén
canh d6, dé phat trién xe buyt can
phai c6 dudng uu tién hodc quyén
uu tién khi luu théng trén dudng.

CAN SU PAU TU CHO LO
TRINH PHAT TRIEN

Theo chuyén gia giao thong ThS.
Vi Hoang Chung, S& GTVT Ha Noi
da dé xuat véi UBND TP. Ha Noi cho
thué tu van danh gia téng thé mang
lugi xe buyt Thi dé. Day la viéc can
lam, trén co s& d6 dé danh gia, két
hop véi viéc phan tich vai trd cla xe
buyt trong b6i canh khi dudng sat do
thi, xe dap céng cong... xuat hién va
dang dugc dén nhan.

Clng theo chuyén gia Vi Hoang
Chung, TP. Ha Néi ciing can quan
tam, dau tu han nia cho xe buyt, dac
biét la uu tién lan dudng riéng cho nd
& moi khu vuc c6 du diéu kién; tiép
tuc nghién ctu, tinh todn khd nang
trién khai xe buyt nhanh, stc ch&
I6n; hé trg cac doanh nghiép chuyén
déi tir phuong tién c sang xe buyt
“xanh”. Dac biét, Thanh phé can c6 co
ché thu hat dau tu xa héi hoa dé xay
dung hé théng nha ch& xe buyt hién
dai, phuc vu t6t nhat cho ngudi dan
khi st dung xe buyt lam phuong tién
di lai.

Buyt Ha Néi can su dau tu déng bé, dic biét 13 quy hoach va ha tang
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NG6i dén “nang lugng xanh”, day
[a mét trong nhiing gidi phap quan
trong ma nhiéu nudc trén thé gidi
dang chd trong nham gidm dang
ké lugng khi thai phat sinh tur giao
thong, giai quyét van dé maéi truong.
Ong Nguyén Hoang Hai, Phé Cha tich
Hiép hoi Van tai hanh khach cong
cdng Ha Noi cho biét hién co nhiéu
rao can vai viéc “xanh héa” phuong
tién céng cong nhu cg ché chinh
sach, nguén luc chuyén déi va ha
tang phuc vu. Déng quan diém, Giam
d6éc Trung tdm Quan ly giao théng
céng cdng TP. Ha N6i Théi H6 Phuang
nh&n manh, viéc chuyén déi phucng
tién xe buyt truyén thong sang
phuong tién xe buyt dién, xe buyt
“nang lugng xanh” la mot chinh sach
I6n, can phai co su vao cudc cla cac
nganh va dac biét la phéi hop, déng
hanh cutia cac doanh nghiép van tai.
Dudi goc dé doanh nghiép, 6ng
Nguyén Céng Nhat, Téng Giam déc
Vinbus cho biét: “Dé dat dugc muc
tiéu xanh héa linh vuyc van tai hanh
khach cong cong rat can Nha nudc
¢6 nhiing chinh sach hé trg dé tao
“cu hich”. Chi khi Nha nudc tao ra co
ché bén viing va doanh nghiép nhan
thay ho c6 kha nang tham gia thi mai
c6 thé phat trién dugc. Nguac lai, néu
chung ta dat ra nhiing ky vong, yéu
cau l6n ma khéng co co ché hé trg
phu hgp thi khéng khac nao ching
ta gian tiép loai ho khéi cudc chai” O
PV
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Gia Lai

No lirc kiem ché TNGT viing llllll!l hao dan toc thi 8u s

25 DAITHANG

giai phap dam bao trat tu ATGT gan vé6i phong chéng

toi pham, luc lugng CSGT cac huyén, thi xa, thanh
phé cua tinh Gia Lai da co nhiéu giai phap hay, hiéu qua
trong cong tdc dam bao trat tu ATGT. Trén co s& diéu tra
ca ban, phan tich nguyén nhan cac vu TNGT, cac don vi,
luc lugng chiic ndng phan loai tiing ddi tugng cu thé va
t6 chuic tuyén truyén theo d6i tuong ca biét, trong do tap
trung vao déi tuogng thanh, thi€u nién.

J nhiéu dia phuong, cong tac tuyén truyén, phd bién
phap luat tai cdc budn, thén, lang, viing déng bao dan toc
thiéu s6 dugc thuc hién bai ban, trach nhiém. Tuy nhién,
thdi gian qua, tinh hinh TNGT & vung sau, vung xa, vung
déng bao dan toc thiéu s6, TNGT lién quan dén thanh,
thi€u nién, TNGT lién quan dén néng do cén... con dién
bién phuc tap, nhiéu vu TNGT dac biét nghiém trong van
con xay ra.

Dién hinh nhu mdi day, vao ngay 13/5/2024, tai dudng
H6 Chi Minh doan qua dia ban thon Tan Lap, xa la Khudl,
huyén Chu Pah xdy ra vu TNGT gilra xe mdy BKS 81B3-
067.99 véi mot xe may khac khéng co bién kiém soat. Vu
TNGT lam 2 ngudi ti vong tai ché, 2 nguai khéc bi thuong
nang. Dang noi, trong 4 ngudi thuong vong c6 dén 3 ngudi
dang trong do tudi thi€u nién.

Hay nhu vu TNGT xdy ra vao ngay 25/10/2023, tai
dudng lién xa thudc thon Pac B, xa la Lau, huyén Chu
Prong gitta mo t6 BKS 81B2-636.82 va md t6 BKS 81B2-
166.09, hau qua lam 4 ngudi ti vong. Cac nan nhan déu la
thanh, thiéu nién ngudi déng bao dan toc thiéu s6. Déang
noi, ngudi diéu khién mo td BKS 81B2-166.09 chua da diéu
kién lai xe va c6 ndng dé cén. Hé luy ctia vu TNGT cling
khién ba Ro Mah Pil (38 tudi, tru tai xa la Lau, huyén Chu
Préng, tinh Gia Lai) linh an 24 thang tu treo vi t6i “Giao cho
ngudi khong du diéu kién diéu khién phuang tién tham
gia giao thong dudng bd"

Theo Cong an tinh Gia Lai, tr dau nam 2024 dén nay,
tinh hinh trat tu ATGT trén dia ban tinh dugc ddm bao, kéo
gidm vé s6 ngudi chét nhung tang vé s6 vu va s6 ngudi bi
thuong so véi cung ky 2023. Bang chua y, trén dia ban da
xay ra mot s6 vu TNGT trong Itra tudi hoc sinh, thanh, thiéu
nién déng bao dan toc thi€u s6 va mot s6 vu TNGT nghiém
trong lién quan dén vi pham néng dé con.

DPé nang cao hiéu qué céng tac phdi hop dam bao trat
ty ATGT, trong cudc hop danh gid cong tac ddm bao trat
tu ATGT nhing thang dau nam 2024, Trung ta Ksor H'Bo
Khap, Phé Giam d6c Cong an tinh Gia Lai da yéu cau cac
luc lugng ti€p tuc tang cudng bo tri tuan tra khép kin dia
ban; duy tri cac t6 kiém tra ndbng doé con, x{ ly xe qua khd,
qua tai...; lam t6t cong tac diéu tra co ban; nang cao hiéu
qua tuyén truyén, nhat la tai dia ban co s6, tap trung vao
déi tugng thanh, thi€u nién, hoc sinh... Phan dau hoan
thanh chi tiéu kéo gidm TNGT trén ca 3 tiéu chi, trong dé

Th(‘ji gian qua, thuc hién ké& hoach vé tang cudng cac
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Luc luong CSGT xtr Iy thanh, thiéu nién diéu khién mé t6, xe may
khi chua du diéu kién

kéo gidm 6% s6 vu, gidam 15% s6 ngudi chét va giam 5% s6
ngudi bi thuong trong nam 2024.

Theo Ban ATGT tinh Gia Lai, thai gian qua, tinh hinh
trat tu ATGT, TNGT & vung déng bao dan toc thiéu s6
trén dia ban tinh dién bién hét stc phuc tap, c6 nhiéu
vu TNGT nghiém trong gay chét ngudi. Mot van dé dang
lo khéc, d6 Ia hién nay s8 lugng ngudi dan diéu khién
mo t6, xe may kéo nhd nhung chua cé gidy phép lai xe
hang A1 va hang A4 kha phé bién. S6 vu vi pham quy
dinh phap luat vé trat tu ATGT do khéng c6 gidy phép lai
xe xay ra con nhiéu, trong dé tap trung vao déi tuong la
ngudi dan & ving sau, viung xa, ving déng bao dan toc
thiéu s6 sinh séng.

Nguyén nhan cda tinh trang nay Ia do mét s6 cdp chinh
quyén, ngudi diing dau cd quan, t6 chiic chua that su quan
tam, sdu sat trong lanh dao, chi dao céng tac tuyén truyén,
phé bién, gido duc phap luat vé trat tu ATGT, nhat la d6i
vGi ngudi dan & vung néng thén, viing déng bao dan téc
thiéu s, thanh, thi€u nién. Tinh trang ngudi dan van diéu
khi€n mé t6, xe may kéo nhé khi chua cé gidy phép lai xe
nhung khéng dugc cac cap chinh quyén, luc lugng chic
nang nhac nhg, gido duc va xt ly theo quy dinh.

“Trudc tinh hinh d6, Ban ATGT tinh Gia Lai da co6
nhiéu céng van dé nghi chinh quyén dia phuang, céc co
quan chiic nang ddy manh céng tac tuyén truyén, giao
duc phap luat vé trat tu ATGT nham nang cao nhan thuc
cho ngudi dan. Két hgp véi cong tac tuyén truyén, Ban
ATGT tinh Gia Lai cing dé nghi lyc lugng chiic nang tang
cudng tudn tra, kiém sodt, kip thai phat hién, ngan chan,
xU ly cac hanh vi vi pham phap luat vé trat tu ATGT, kéo
gidm TNGT’, 6ng Doan Hitu Ding, Giam déc S& GTVT tinh
Gia Lai, Phé Trudng ban Thuong truc Ban ATGT tinh Gia
Lai thong tin O
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