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GIAI PHAP XAC DINH SAT LG LUU vUC SONG MA SU DUNG GEE,
DU LIEU VE TINH LANDSAT VA SENTINEL
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Nguyén Van Cwong?, Té Thanh Vii*
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TOM TAT

Nghién ctru dé xuét mét gidi phép xéc dinh sat |& b séng cho lwu vuc séng Ma stz dung Google
Earth Engine (GEE) két hop di lidu dnh vé tinh Landsat 8/9 va Sentinel-2. Dwa trén co sé khoa hoc
dé xuét, nghién ctru da xay dung duoc quy trinh tw déng nham phat hién cac khu vuc sat |6 tir di lidu
vién tham da thoi gian giai doan tir nam 2017 dén nam 2025. Dé xac dinh dwoc chinh xac khu vuc sat
I&, di¥ liéu phu trorla di liéu mét nwéc toan cdu JRC Global Surface Water va mé hinh sé6 dé cao SRTM
da duoc str dung. Quy trinh thue hién gém céc buéc xay dung mét na séng, trich xuat mat nuwéc, xac
dinh bién dong dwong bo va nhan dién khu vuc sat 1&. Mat nuéc dugc xéc dinh théng qua chi sé
MNDWI va nguéng phan loai dwoc xac dinh tw déng bang thuét toan Otsu. Véi quy trinh néu trén, da
xay dung chuong trinh phét hién sat |16 tw dong trén GEE. Két qua cho thdy dnh Sentinel-2 phét hién
duoc 1.211 vung sat |8 véi téng dién tich 317,90 ha, trong khi dnh Landsat xéac dinh dwoc 1.803 ving
sat 18 véi téng dién tich 485,86 ha. C4 hai ngudn di¥ liéu déu cho thdy ndm cé dién tich sat & |6n nhét
la ndm 2025 va dién tich trung binh ciia méi viing sat 16 xap xi 0,26 ha. Pé kiém ching két qua, nghién
ciru d4 doi chiéu véi cac v tri sat |6 duoc cong b tai cac xa Vinh Hoa, Lwong Trung va Cam Van. Két
qud cho thay céac diém sat |6 tai cac khu vire nay déu duoc xac dinh béi cé di liéu Sentinel-2 va
Landsat 8/9, qua dé cho thdy khd ndng img dung cua phuong phép trong giam sét sat 1& bor séng.

Twr khéa: GEE, Landsat, Sentinel, Sat I1& bé séng, vién tham.

1. DAT VAN BE

Hé sinh thai bd séng la thanh phan quan trong
cla canh quan tw nhién, cé vai tro két nbi gitra
moi trudng dat véi nwédc, ddng thoi cung cip
nhiéu dich vu sinh thai thiét yéu. Tham thuc vat
ven sdng c6 kha nang loc chét 6 nhiém, gil lai
bun cat va cac chat dinh dwdng dw thira, gop
phan cai thién chat lwong nwéc va duy tri can
bang sinh thai. Hé ré cay gitp én dinh b&, han
ché xéi 1& va gidm tac dong cda 1 lut, trong khi
khu virc nay con tao noi cw trd, sinh san va hanh
lang di chuyén cho nhiéu loai sinh vat, qua d6 bao
ton da dang sinh hoc [1, 2].

C6 nhiéu céng nghé va giai phap khac nhau
dwoc st dung dé xac dinh sat 1&@ bd séng nhw
khao sat thyc dia (GNSS RTK, toan dac dién t&
...), vién thdm quang hoc (Landsat, Sentinel-2 ..),

vién tham radar (Sentinel-1, Alos Palsar), UAV ...

GEE (Google Earth Engine) 1a nén tang dién
toan dam may manh mé cho phép x& ly khdi
lwong I&n dir liéu vién thdm nham xac dinh bién
dong bo sbng trén quy md khdéng gian va thoi
gian rong. Uu diém ndi bat ctia GEE 13 kha nang
truy cap truc tiép kho di liéu vé tinh toan ciu,
giam dang ké thoi gian x@ Iy va yéu cau vé ha
tang tinh toan. Nhiéu nghién ctru da chirng minh
hiéu qua cla GEE trong giam sat bién dong bo
sbng va xac dinh cac khu vwc cé nguy co sat |&
cao, hé tro cdng tac quan ly tai nguyén nuéc va
gidm nhe thién tai [3, 4].

Trong nhirtng ndm gan day, khu vuc luvu vuc
s6ng M4 thuwdng xuyén xuét hién cac diém sat 16
b& séng v&i mire dd ngay cang phire tap dudi tac
dong tdng hop ctia mua |G, bién déi dong chay va
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cac hoat déng clia con nguwdi nhw khai thac cat,
xay dwng cong trinh ven séng. Hién twong sat |&
gay méat dat san xuat, anh huwdng dén khu dan
cw, ha tdng giao théng va céng trinh phong chéng
thién tai. Trong khi do, viéc theo dbi dién bién sat
|& hién nay van chi yéu dwa vao diéu tra thyc dia
hoac danh gia tai tirng vi tri riéng 1&, chwa dap
(ng yéu cau giam sat thwdng xuyén trén pham vi
réng va trong thoi gian dai. Do d6, viéc nghién
clru xay diwng quy trinh xac dinh ty dong cac khu
vuc sat 1& dwa trén GEE két hop chubi anh vé
tinh da thoi gian 1a can thiét, gép phan cung cép
coéng cu hd tro giam sat, canh bao va quan ly sat
I& trén quy mo Iwu virc.

Tai Bdng bang séng Clru Long, div liéu vé
tinh Landsat da thoi gian duwoc két hop véi cac
chi s6 nwdc nhw NDWI, MNDWI va ky thuat
phan tich phd SMA dé xac dinh vj tri b& sdng va
danh gia mc dd xoi |& trén sdng Tién. Két qua
cho thdy phwong phap nay cé kha ning nhan
dang b& s6ng kha tbt va ghi nhan nhiéu khu vuc
c6 dién bién xoi I& dang ké trong giai doan
nghién ctru [5].

Nghién cru [6] cho thdy GEE c6 thé hé tro
theo d&i bién ddng bd séng, sw dich chuyén cla
long dan, van chuyén trAm tich va cac qua trinh
dia mao & quy mé 1&én. Dbi véi séng Mekong,
cac nghién clru s&r dung anh hang khong, anh
SPOT va GIS da xac dinh duwgc xu hwédng xoi
I&, bdi tu b séng cling nhw sy thay dbi hinh thai
cla cac dao gira séng. Cac két qua nay cho
thay hoat dong ctia con ngudi va su thay dbi ché
do thay van c6 anh hwéng dang ké dén dong luc
long dan [7].

Tai Bangladesh, mé hinh DCGCN-TransUNet
két hop di¥ liéu Sentinel-2 cho két qua trich xuét
duwdng bo véi d6 chinh xac rat cao va cho phép
phan tich xu hwéng dich chuyén b& séng theo
thoi gian [8]. Trong khi do, nghién clru trén séng
Mekong & tinh Loei (Thai Lan) s&* dung anh
Landsat dai han cung cac mé hinh Random
Forest va Support Vector Regression dé dy bao
x6i 1&, bdi tu. Két qua cho thdy Random Forest
hoat dong hiéu qua hon trong viéc mé phéng cac
bién ddng hinh thai phirc tap va xac dinh dwoc
nhirng khu virc c6 nguy co thay dbi bér séng cao
trong twong lai [9].

Tai Can Tho, di¥ liéu anh vé tinh da thoi gian
duoc sir dung dé xac dinh sy thay dbi dwdng b
va lwong héa qua trinh x4i I&, bdi tu theo thoi gian.
Két qua cho thay hinh thai b&r séng bién dong kha
rd, trong d6 mot sd khu vwe bi x6i 1& manh trong
khi nhirng noi khac cé xu huéng bdi tu do tac déng
cla dong chay, hoat dong khai thac va st dung
dat ven séng [10]. Trén séng Chu, chi s6 AWEInsh
dwoc str dung dé nhan dang ranh gi¢i nwéc - dat,
qua dé xac dinh cac khu vuc x6i 16 lién quan dén
hoat déng khai thac cat, séi [11]. Dbi v&i hé théng
song Tién va séng Hau, chudi anh Landsat giai
doan 1989 - 2017 cung chi s6 NDWI da gilp xac
dinh dién tich sat I& I&n do sat I& bd song, tap
trung chd yéu tai An Giang va Béng Thap [12].
Ngoai ra, nghién ciru ven bién Bdng bang séng
Ctru Long da tich hop anh Landsat 8, GIS va coéng
cu DSAS dé phan tich téc do va pham vi bbi tu -
X6i 1& giai doan 2021 - 2023. Két qua cho thay xéi
I& van chiém wu thé trén nhiéu doan bd bién, méc
du mét sé khu vuc cé diu hiéu gidm nhe so véi
giai doan truwéc, gép phan cung cip co s& khoa
hoc cho cong tac dw bao va quan ly sat I1& trong
khu vye [13].

Céc nghién cu da c6 cho thay hiéu quéa khi
&ng dung di liéu vién tham, GEE trong theo dbi
bién dong duweng bor (sdng, bién). Tuy nhién, cac
nghién ctu thwong lwa chon mét sé thoi diém
hodc anh vé tinh cu thé dé phan tich bién dong.
Céch tiép can nay giup danh gia duwoc xu thé bién
dong trong quéa khr nhwng chwa khai thac day du
chudi anh lién tuc . Bén canh do, cac nghién ctru
chd yéu vao tap trung nhan dang va thdng ké bdi
tu, x6i I& ma chwa chu trong dén kha nang tw
déng hoéa quy trinh xt ly div liéu.

T khoang tréng nghién ciru do, nghién ctru
nay sé thwc hién xac dinh sat & cho lwu viee séng
Ma trén co s& tw ddng hoéa tinh toan dir liéu anh
vé tinh Landsat, Sentinel-2 trong mét khoang thoii
gian v&i théng sd nhan dién sat 1& phu hgp theo
d&c diém clia khu vue sir dung cong cu GEE.

Diém mai cla nghién cu la xay dwng quy
trinh xt ly hoan toan tw dong trén GEE dé phat
hién sat I& bd sdng tir chudi anh Landsat 8/9 va
Sentinel-2 da thdi gian, tich hop ddng thoi div liéu
JRC Global Surface Water, mé hinh sb dd cao
SRTM, chi s6 MNDWI va thuat toan Otsu trong
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mot quy trinh thdng nhat. Chuong trinh dwoc xay
dung dé tinh thwe nghiém co kha nang tw dong
phat hién, théng ké va xuat két qua dudi dang
vector phuc vu giam sat sat |& trén pham vi rong,
dong thdi tao co' s& dé trién khai cho cac lwu vuc
hodc doan sdng khac théng qua viéc thay dbi viing
nghién ctru va hiéu chinh cac tham sé phu hop.
2. PHUONG PHAP NGHIEN ClrU

2.1 Giéi thiéu vé GEE

GEE 14 m6t nén tang dién toan dam may
dwoc phat trién nham hd tr lwu tri, quan Iy va
xt ly di¥ liéu dia khong gian trén quy mé Ion. GEE
dwoc tich hop nhiéu ngudn dir liéu vién tham va
méi trwdng nhw Landsat, Sentinel, MODIS,
SRTM, ERAS5 cling nhiéu bd di¥ lieu khi twong,
thay van va I&p pha bé méat khac. Nguoi dung cé
thé truy cap truc tiép vao kho dir liéu ciia GEE
ma khéng can tai vé may tinh ca nhan, tr d6 giam
dang ké thei gian xt ly va yéu ciu vé ha tang tinh
toan [14]. V&i wu diém 1a cho phép xt ly dir liéu
song song trén ha tdng may chd, hé thdng cho
phép xt ly di¥ liéu da thoi gian trén khu vire thye
nghiém réng lon. Nho do, GEE da dwoc (ng
dung réng rai trong nhiéu linh viec nhw theo ddi
bién dong str dung dét, giam séat rirng, tai nguyén
nwéc, thién tai va bién ddi khi hau. Cac nghién
ctru cho thdy nén tang nay giup rat ngan dang ké
th&i gian xtr ly so v&i cac phwong phap xt ly anh
vién tham truyén thdng, ddng thdi tao diéu kién
cho viéc chia sé va tai str dung cac quy trinh phan
tich gitra cac nha nghién clru [15, 16]. Nén tang
nay dwoc cung cap dich vu dwdi cd dang mién
phi va trd phi dbi véi ngudi st dung. Trong
trwong hop trd phi, nguwoi st dung dwoc két ndi
trwe tiép voi d6 ngl k§ thuat dé gidi quyét vwéng
mac trong qua trinh xt ly di liéu hodc phat trién
cac giai phap ctia minh.

Trong nghién clru nay, GEE dwoc str dung
lam méi trwdng x ly dir liéu vién tham nham khai
thac chubi anh Landsat 8/9 va Sentinel-2 trong
giai doan 2017 - 2025. Viéc s&r dung GEE cho
phép tw dong hda cac buwéc tién xt ly, loc may,
tinh toan chi s phd va téng hop di liéu theo thoi
gian. C4ch tiép can nay giip nang cao hiéu qua
xt ly di¥ liéu da ngudn, déng thei hd tro' theo dbi
bién déng b& séng trén pham vi rong va trong
khodng th&i gian dai

2.2 Gi&i thiéu vé khu vwe thwee nghiém va diy
liéu st dung

Lwu viee séng Ma la mét trong nhirng lwu vire
song lon & khu vuc Bac Trung B9, cé dién tich
khodng 28.400 km? v&i khodng mét phan ba dién
tich nam trén Ianh thé Lao. Séng M3 bat ngudn tir
vung nui cao thuéc tinh Dién Bién, chdy qua cac
tinh Son La, Hoa Binh va Thanh Haéa trwdc khi dd
ra Vinh Bac Bo. Lwu v c6 dia hinh da dang, ti
viing nui cao & thuwong ngudn dén ddng bang thap
& ha lwu, tao nén sy khac biét Ion vé diéu kién
thay van va dong Iwc dong chay. Véi vai trd cung
cap ngudn nudc cho sinh hoat, san xuat néng
nghiép va phat trién kinh té - xa hoi ctia khu v,
lwu vire sdng Ma co y nghia dac biét quan trong.
Tuy nhién, nhitng ndm gan day lwu vuc thudng
Xuyén chiu anh hwéng clia mwa Ién, I lut va cac
hién twong sat & be séng, gay nhiéu thiét hai cho
méi trorng va ddi séng dan cw [17, 18].

D@ liéu st dung trong nghién ctru nay la dir
lieu Sentinel-2 va Landsat 8/9 trong giai doan tw
2017 dén 2025. D@ lieu Sentinel-2 dwoc khai
thac tr bd san pham Sentinel-2 Surface
Reflectance
(COPERNICUS/S2_SR_HARMONIZED) v¢i do
phan giai khéng gian 10 m [19], trong khi di¥ liéu
Landsat dwoc thu thap tr cac bd dir liéu
LANDSAT/LCO08/C02/T1_L2 va
LANDSAT/LC09/C02/T1_L2 cé dd phan giai 30
m [20]. Ngoai ra, nghién ctru con str dung di¥ liéu
mat nwéc toan cau JRC Global Surface Water dé
xay dwng mat na séng, di liéu dia hinh SRTM dé
xac dinh do déc va gi¢i han khu vuc phan tich.
Trwdc khi dwa vao x ly, &nh dwgc xt ly loai bd
may, tdng hop theo tirng nam dé xac dinh sat 16
cho khu vire nghién clru.

Pham vi khéong gian nghién clru dwoc xac
dinh la lwu virc sdbng Ma dwoc gidi han theo ranh
gi¢i hanh chinh tinh Thanh Héa nham phuc vu
qué trinh x& ly trén nén tdng GEE. Trong pham vi
nay, cac thly vuc dwoc trich xuét tw dong tir bod
dir lieu JRC Global Surface Water véi tan suét
xuét hién nuwéc 16n hon 50%, sau doé tao ving
dém 200 m dé xac dinh khu vie cé kha nang xay
ra sat 1&. Vi vay, nghién ctru khong chi phan tich
riéng dong chinh séng Ma ma bao gdm toan bd
cac doan soéng va thdy vic 6n dinh ndm trong
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pham vi tinh Thanh Héa. Khi can danh gia riéng
cho lwu vre hodc mét doan séng cu thé, chi can
thay thé ROI bang polygon twong trng ma khéng
phai thay déi thuat toan xt ly.

2.3 Phwong phap xac djnh sat I& bor séng
Phuwong phap phat hién sat 1& bo sdng dya trén
GEE nh&m phat hién tw dong cac khu vuc sat 16
tr chudi di¥ liéu Sentinel-2 va Landsat 8/9. Quy
trinh gdm cac bwéc chinh nhw sau:

(1) Xay dwng mat na séng va khu vic phan
tich;

(2) Trich xuat mat nwéc tir anh vé tinh;

(3) Xéac dinh bién dong duwong ber theo thoi
gian;

(4) Nhan dién cac khu vire sat 16.

Bbn buérc trong quy trinh dwoc thwe hién tuan
tw nhw minh hoa trong Hinh 1. Bwéc (1) nham
xac dinh pham vi phan tich théng qua viéc xay
dwng mat na séng va hanh lang b& séng. Budc
(2) thyc hién trich xuat mat nwdc tr chudi anh
Sentinel-2 va Landsat bang chi s6 MNDWI két
hop thuat toan Otsu. Bwéc (3) xac dinh bién déng
dwong bo thdng qua so sanh I¢p mat nwdc gitra
cac thoi diém. Cudi cling, bwdc (4) nhan dién cac
khu vuwc chuyén ddi tlr dat sang nuéc, loai bd
nhiéu va théng ké cac ving sat 16.

Budc 1. Xay dwng mat na séng va khu vyc
phéan tich

Dau tién, khu vuc nghién ciu dwoc gidi han
bang cach s& dung di¥ liéu mat nwdc toan ciu
JRC Global Surface Water va mé hinh sé do cao
SRTM. Pixel ndo cé tan suét xuét hién nwéc lon
hon 50% dwoc xem 1a khu vuc ¢ long séng 6n
dinh. Tt I1&p diF liéu nay, tiép tuc tao vung dém co
chiéu réng 200m vé phia hai bén bd séng nhadm
xac dinh dwoc khu vuc sat I& chi lién quan dén
séng. Bong thdi, cac khu vuc c6 dd déc nhé hon
2° dwoc gilr lai dé loai bd cac dbi twong dia hinh
khéng lién quan dén qua trinh bién dong b séng.

Céc tham sb trong nghién ctru dwoc lwa chon
trén co s& két hop gitra dic diém dia hinh khu
vwc nghién clru va th&r nghiém thwc nghiém.
Vung dém 200 m dwoc s dung dé tap trung
phan tich vao hanh lang ven séng, han ché anh
hwéng cla cac bién déng khong lién quan.
Nguéng dd dbc 2° gitp loai bd cac khu vuc dia

hinh déc it cé kha nang lién quan dén qua trinh
sat 1& bo séng. D6i véi MNDWI, nguwéng phan
loai dwoc xac dinh ty déng béng thuat toan Otsu
va gidi han trong khoang -0,05 dén 0,02 nham
gidm anh hwéng cla cac gia tri bat thwong do
nhiéu anh.

Bwdc 2. Trich xudt mat nwéc tir anh vé tinh

Cac anh vé tinh Sentinel-2 duwoc lopc may
bang I&p Scene Classification Layer (SCL), trong
khi di liéu Landsat 8/9 dwoc xr ly bang l6p
QA_PIXEL dé loai bé may va bong may. Cac anh
sau dé duwoc t6ng hop theo gia tri trung vi
(Median Composite) cho tirng nam nham giam
nhiéu va han ché anh hwéng cua diéu kién khi
quyén. M&t nwéc duwoc xac dinh théng qua chi sé
MNDW!I (Modified Normalized Difference Water
Index).

DPbi voi dir lieu anh Sentinel-2, gia tri dwoc
tinh nhw sau [21]:

MNDW = S3—BL (1)
B3+ Bl1

Trong d6 B3 la kénh mau xanh |a cay (Green
- bwéc séng 0,56 M) va B1l la kénh SWIR
(bwée séng 1,61 um).
D6i v&i dir liéu dnh vé tinh Landsat, cbng thuc
twong rng la [21]:
B3-B6

MNDWI| = ——— (2
B3+ B6

Trong d6 B3 la kénh mau xanh |a cay (Green
- buwéc séng 0,56 ym) va B11 la kénh SWIR
(bwéc séng 1,61 pm).

Gia tri MNDWI xac dinh dwgc cang Ion thi gia
tri diém anh thudc 16p mét nwdc cang cao.

Sau khi xac dinh dwoc gia tri MNDWI, thuéat
toan Otsu dwoc (rng dung dé xac dinh ngwéng
phan tach nwéc va dat mot cach tw dong. Thuat
toan lwa chon gia tri nguéng t6i wu bang cach
cwc dai héa phwong sai gitra hai 1&p [22]:

2 2
Gzza)o(yo—y) +a)1(/*‘1_,u) 3)
Trong d6 @,va o, la ty 1& diém anh cla hai
l&p; 44, va p 1a gié tri trung binh cda tieng 16p; 1

la gia tri trung binh cla toan bd anh.
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D& han ché céac gia tri bat thwéng phat sinh
te &anh nhiéu, ngwdng Otsu dwoc gidi han trong
khoang tir -0,05 dén 0,02. Cac pixel co gia tri
MNDWI I&n hon nguwéng dwoc phan loai la nuérc,
ngwoc lai dwoc xac dinh 13 dat.

Buwéc 3. Xac dinh bién dong dwong bor

Khu vwe sat I& dwoc xac dinh dwa trén sw
chuyén déi tr d4t sang nuéc gitra cac thoi diém

quan trac. Goi W15 I&p mat nwéce tai thdi diém

, W, N , s
trwdc va ?la I6p mat nwoc tai thoi diém sau,
khu vwe duwoc coi la sat 1& dwoc xac dinh nhw
sau:

E=w,n(W)NB 4

Trong d6 E la khu vyc sat I&, B la vung bién
b& sbng dwgc xay dwng tir I&p mat nwdc ban
dau. Ky hiéu W, biéu thj phan dién tich khong
thudc mat nwdc tai thoi diém trudc. Diéu kién nay
cho phép xac dinh cac vij tri trwéc day la dat
nhwng da bi nwéc chiém chd & thoi diém tiép
theo, phan anh truc tiép qua trinh sat 1& bd séng.

Bwéc 4. Nhan dién khu vwe sat 1&

Pé loai bd cac dbi twong nhiéu cé dién tich
nhé, nghién cru st dung thuat toan Connected
Pixel Count va chi gir lai cac ving cé tr 2 pixel
lien théng tré 1én. V&i d6 phan gidi 10 m cla
Sentinel-2, dién tich tdi thiéu dwoc xem xét twong
&ng khodng 200 m2; déi v&i Landsat 8/9 cé do
phan giai 30 m, dién tich tbi thiéu twong (rng
khoang 1.800 m2. Cé&c diém sat I& c6 dién tich
nhd hon ngwdng nay coé thé khong dwoc nhan
dang hodc bi loai bd trong qua trinh loc nhiéu.
Cac khu vuwce sat |& sau dé dwoc chuyén sang
dang vector dé tinh toan dién tich, thdng ké theo
nam va so sanh gitra hai nguén di liéu. Két qua
cudi cung dwoc sir dung dé danh gia sw phan bd
khéng gian va dién bién thdi gian cta hién twong
sat I& trén Iwu vire sdng Ma.

Két qud cla chwong trinh GEE duogc lwu
dwéi dang ddi twong vector (polygon), trong d6
mdi vung sat I& déu c6 théng tin vi tri khéng gian,
dién tich va cac thudc tinh lién quan (nam xay ra,
ngudn di¥ liéu), phuc vu cho viéc théng ké va kiém
chirng két qua.

Trong chuwong trinh Google Earth Engine,

pham vi nghién ctru (ROI) dwgc xac dinh theo
ranh gi¢i hanh chinh tinh Thanh Héa béng dir liéu
FAO/GAUL level 1 v&i doan ma nhuw sau:

var ROI =
('FAO/GAUL/2015/levell")
filter(ee.Filter.eqCADM1_NAME','Thanh Hoa))
.geometry();

ee.FeatureCollection

Dwa trén co s& ly thuyét nhw trén, nhém
nghién ctru da xay dwng chwong trinh phan tich
di¥ liéu trén GEE vé&i quy trinh nhw trong hinh 1.

Xay dueng mat na song

'

Trich xuat mat nudc

'

Xac dinh bién déng
duong bo

Y

Nhan dién sat lo

Hinh 1. Quy trinh xac dinh sat I& sir dung
GEE va dir liéu vé tinh Landsat, Sentinel
3. KET QUA VA THAO LUAN
V&i quy trinh da xay dwng nhw trong muc 2.3,
da xac dinh dwoc két qua cho khu vic séng M3
nhw sau:

Bang 1. Tong hop két qua phat hién sat 1&

Chi tiéu Sentinel-2 | Landsat

Giai doan phan tich 2018- 2017-
2025 2025

Téng sb viung sat & | 1211 1803

phat hién dwoc

Téng dién tich sat & | 317,90 485,86

(ha)

Dién tich trung binh | 0,263 0,269

vung (ha)

Nam co6 dién tich sat | 2025 2025

I& 1&n nhat

Tw s6 liéu théng ké trong bang 1 cho thay, sb
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vung sat 1& v&i anh vé tinh Landsat Ién hon sé
lwong twong ng xac dinh dwgc véi anh
Sentinel-2 xap xi 49%. Ca hai loai di¥ liéu déu cho
thdng ké sat 1& I&n nhat theo ndm va dién tich
trung binh cla vung sat 1& gibng nhau (ndm 2025
va xap xi 0,26 ha/vung).

Su khac biét vé dién tich ctia cac vung sat &
xuét phat tlr d6 phan giai ctia anh Sentinel-2 (10
m) va anh Landsat (30 m). Do cé d6 phan giai
khéng gian cao hon, Sentinel-2 phu hop hon dé
phat hién cac diém sat I& quy mé nhd, trong khi
Landsat thich hop cho giam sat xu thé bién dong
trén pham vi rong. D6 I&n cla pixel lam tadng anh
hwéng cla hién twong trén phd va cé thé tao ra
sw khac biét trong qua trinh phan loai mat nuwéc
bang nguwéng MNDWI. Ngoai ra, thei gian thu
nhan anh, sé lwong anh sau khi loc may va anh
tdng hop theo tirng ndm cla hai hé théng vé tinh
cing khéng hoan toan gibng nhau, dan dén sy
khac biét vé két qua phat hién sat |1&. Xét vé kha
nang xac dinh vi tri sat I&, Sentinel-2 cé tiém nang
nhan dang cao hon do c6 d6 phan giai khéng gian
cao, phu hgp dé nhan dang céc bién dong b
séng quy md nho.

Can lwu y rang, két qua tinh toan nhw trén,
khu vic dworc tinh toan la toan bd cac vung nuéc
va hanh lang ven bo théa man diéu kién Iwa chon
trong pham vi tinh Thanh Hoéa, khéng chi riéng
Iwu vire hoac hanh lang séng Ma. Trong chwong
trinh GEE, vung nghién ctru (ROI) dwoc xac dinh
theo ranh gi&i hanh chinh tinh Thanh Hoéa, sau d6
st¢ dung di¥ liéu JRC Global Surface Water dé
trich xuat cac ving nwéc co tan suat xuét hién
l&én hon 50%. Vi vay, dbi twong phan tich bao
gdm khoéng chi séng Ma ma con cac hé théng
sbng chinh khac nhw séng Chu, séng Yén, séng
Budi, séng Lén, cac hd chira Ién va moét sé khu
vie clra séng hodc thiy viwe 6n dinh khac. Trén
co s& d6, vung dém rong 200 m dwoc thiét 1ap
xung quanh toan bd cac déi twong nuwédc duwoc
nhan dang dé xac dinh cac khu vuc co kha nang
xay ra sat |1&. Do d6, cac két qua théng ké dién
tich va phan b sat I& trong nghién cteu phan anh
hién twong bién déng b clia cac thiy vie chinh
trong pham vi tinh Thanh Héa.

Dé xac dinh sat I& cho mét lwu ve séng hodc
mot khu vire cu thé nao do can tao polygon gidi

han khu vwc dé viéc xac dinh dwoc chinh xac.

Do chwa c6 co s& di liéu tham chiéu vé ranh
gi&i va dién tich cac diém sat &, nghién ctru st
dung cac thong tin sat I& dwgc cong bd trén cac
ngudn théng tin chinh théng dé& déi chiéu so bod
vé vi tri xay ra sat |1& [23-25]. Cac di¥ liéu nay chi
phuc vu danh gia kha nang phat hién ctia phwong
phap, khéng duwoc s dung dé danh gia dinh
lwgng dd chinh xac.

Bang 2. Théng tin vé sat I& tai Thanh Héa

TT | Vitri Nam

1 | Xa Vinh Hoa (thén Nghia Ky, | 2023
thén Giang Béng), Vinh Loc

2 | Xa Lwong Trung (thén Chom | 2023
Mét), Ba Thuéc

3 | Xa Cam Van (thén Quan Phac, | 2025
Van Trai, Van Quang, Van Céat),
Cam Thay

Két qua xac dinh ctia nghién ctru dwoc cho trong
cac hinh sau:

Hinh 2. Két qua xac dinh sat 1& b& séng Ma tai
xa Vinh Hoa str dung anh vé tinh Sentinel-2

DN

Hinh 3. Két qua xac dinh sat 1& b& séng Ma
tai xa Vinh Hoa str dung anh vé tinh Landsat
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Hinh 4. Két qua xac dinh sat |& b séng Ma
tai khu virc Ba Thwéc stv dung anh vé tinh
Sentinel-2

AL
MOT - DAT XEIGHEP, ¥ 4
. /¢
/

Hinh 5. Két qua xac dinh sat 1& b séng Ma
tai khu virc Ba Thwéc str dung anh vé tinh
Landsat

Hinh 6. Két qua xac dinh sat 1& b& séng Ma
tai khu viwec Cam Thuy st dung anh vé tinh
Sentinel-2

Hinh 7. Két qua xac dinh sat 1& b séng Ma
tai khu viec Cam Thay str dung anh vé tinh
Landsat

Céc két qua tr hinh 2 va hinh 7 cho thay, tai
céac dia diém co sat 16 bd sdng da dwoc thong ké
trong bang 2 déu xac dinh c6 diém sat 1&. Piéu
dang lwu y, cac diém sat 1& déu dwoc xac dinh
ddng thoi véi hai div liéu la Sentinel-2 va Landsat
8/9.

Do chwa c6 di¥ liéu khao sat thwe dia hoédc co
s& di¥ liéu tham chiéu vé ranh gii va dién tich
céac diém sat I&, nghién ctru méi chi thue hién dbi
chiéu so bd véi cac vi tri sat I& da dwoc cong bd
trén cac ngudn théng tin chinh théng nhdm danh
gia kha nang phat hién cta phwong phap. Vi vay,
nghién ctu chwa thé danh gia dinh lwong do
chinh xac hodc dd tin cay cta két qua xac dinh
sat |&. Day 1a mot han ché clia nghién ctru va sé
dwoc khac phuc trong cac nghién ctru tiép theo
théng qua viéc bd sung di¥ liéu khao sat thyc dia
hodc anh vién tham cé dé phan giai cao dé kiém
chng.

Kha nang ap dung phwong phap cho cac lwu
vire khac phu thudc vao mirc d6 day dd ctia chudi
anh Landsat/Sentinel, diéu kién may che, dac
diém hinh thai séng va bé mat sat 1&. Vi vay, cac
tham sé va két qua can dwoc hiéu chinh, kiém
chirng riéng cho tirng khu ve nghién ciru.

4. KET LUAN VA KIEN NGHI

Nghién ctru nay da xay dwng dwoc gidi phap
xac dinh sat I& b& séng st dung GEE két hop di
liéu &anh vé tinh Landsat 8/9 va Sentinel-2. Trén
co s& st dung di¥ liéu mat nwéc toan cdu JRC
Global Surface Water, md hinh sé dé cao SRTM,
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chi s6 MNDWI va thuat toan Otsu, quy trinh x ly
tw déng da dwoc xay dwng nhadm phat hién cac
khu vuc cé bién dong tir dat sang nwéc trong giai
doan 2017 - 2025. Két qua thwc nghiém cho thay
chuwong trinh dwoc xay dwng trén GEE cé kha
nang x ly ddng thoi khéi lwong 16n div liéu vién
tham da thoi gian va ty ddng xac dinh cac khu
vuce sat 1&. Dbi véi div liéu Sentinel-2, nghién ctru
xac dinh dwgc 1.211 vung sat 1& v&i t6ng dién
tich 317,90 ha, trong khi d¥ liéu Landsat xac dinh
dwoc 1.803 vung sat |& v&i tng dién tich 485,86
ha. Ca hai ngudn di liéu déu cho thay nam 2025
la n&m cé dién tich sat 1& 1&n nhat va dién tich
trung binh ctia cac vung sat & xap xi 0,26 ha.

Quy trinh @& xuat va chuwong trinh da xay
dwng cho phép xac dinh sat I& b& sdng véi quy
mo bat ky v&i wu diém cta div liéu dau vao duwoc
cung cap trén pham vi réng Ion.

Két qua xac dinh khu vuc sat |& déu dwoc so

sanh so b v&i cac thdong tin vé sat 1& dwoc cbdng
bd trén internet. K&t qua cho thay, quy trinh da
xac dinh dwoc cac diém sat 16 khu vuc bo sbng
tai tit cd cac khu vuc da dwoc cong bd khang
dinh dwoc tinh dang dan cta quy trinh cling nhw
chwong trinh da dé xuét. Tuy nhién, két qua hién
tai phan anh bién doéng be clia cac thly ve chinh
trong pham vi tinh Thanh Héa do pham vi x& ly
dwoc xay dung tlr cac vung nwéc 6n dinh va
vung dém ven bo. Pé xac dinh chinh xac sat I&
cho mét lwu ve hodc mot doan séng cu thé, can
bb sung di¥ liéu dd phan giai cao hodc khao sat
thwe dia trong twong lai.
5. LOI CAM ON

Tap thé tac gid bai bao xin cdm on t&i dé tai
cap BO6 Nong nghiép va Méi trwong ma sb
TNMT.DL.2025.06.03 da tai tro' kinh phi dé thuc
hién nghién ctru nay.
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ABSTRACT:

This study proposes a solution for identifying riverbank erosion in the Ma River Basin using the
Google Earth Engine (GEE) platform in combination with Landsat 8/9 and Sentinel-2 satellite imagery.
Based on the proposed scientific framework, an automated workflow was developed to detect erosion-
prone areas from multi-temporal remote sensing data acquired during the period from 2017 to 2025.
To accurately identify riverbank erosion areas, auxiliary datasets including the JRC Global Surface
Water dataset and the SRTM Digital Elevation Model were utilized. The workflow consists of river mask
generation, water body extraction, shoreline change detection, and erosion area identification. Water
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bodies were extracted using the Modified Normalized Difference Water Index (MNDWI), while the
classification threshold was automatically determined using the Otsu algorithm. Based on this
workflow, an automated erosion detection program was developed on the GEE platform. The results
show that Sentinel-2 imagery detected 1,211 riverbank erosion areas with a total area of 317.90 ha,
whereas Landsat imagery identified 1,803 riverbank erosion areas with a total area of 485.86 ha. Both
data sources indicated that the largest erosion area occurred in 2025, and the average area of each
erosion feature was approximately 0.26 ha. To verify the results, the identified erosion areas were
compared with reported erosion locations in Vinh Hoa, Luong Trung, and Cam Van communes. The
comparison showed that erosion sites in these areas were detected by both Sentinel-2 and Landsat
8/9 data, demonstrating the applicability of the proposed method for riverbank erosion monitoring.
Keywords: GEE, Landsat, Sentinel, River bank eronsion, Remote sensing
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TOM TAT

Ap luc dat dé tac dung 1én thanh giéng dimg la mét trong nhing théng sé quan trong, dnh huwéng
truc tiép dén viéc lua chon két cdu chéng va dam bao 6n dinh cong trinh trong qua trinh thi céng va
khai thac. Hién nay da cé nhidu cong thirc duwoc dé xuét dé xac dinh &p luc nay, tuy nhién méi cong
thire duoc xay dung dua trén cac gia thiét va diéu kién ap dung khac nhau nén pham vi st dung con
c6 nhing han ché nhét dinh. Bai bao tién hanh téng quan, phén tich va déanh gia céc céng thuc tinh
ap luc tac dung 1&n thanh giéng diing da duroc cong bé trong va ngoai nuée, déng thoi lam ré co sé ly
thuyét, cac gia thiét tinh toan va pham vi &p dung cda tirng phwong phéap. Trén co sé& dé, bai bao chi
ra rang viéc lyra chon codng thic tinh cén cédn ctr vao dac diém dia chét va dia chét thdy vén khu vuc
xay dung giéng dirng, nhw c4u tric phan 16p, chiéu day va goc nghiéng cac 16p dat da, tinh chét co ly
cla dat da ciing nhw diéu kién nuéc ngam. Két qud nghién ciru la co sé tham khao hiu ich cho viéc
lra chon phurong phép tinh toédn phu hop, gop phén néng cao dé tin cdy trong thiét ké két cu chéng,
d3m bao an toan va hiéu qua kinh té cho céng trinh giéng dung.

T khoa: Giéng dung; ap lue dia tang; ap luc tac dung I&n thanh giéng; tinh toan giéng dung.

1. DAT VAN BE

Ap luc dia tAng tac dung I&n thanh giéng rét
da dang va phirc tap, ching ta chwa thé hoan
toan nam virng dwoc nhirvng quy luat cta ap lwc
dia tAng xung quanh thanh giéng, nhung cé thé
nam bat duwoc twong ddi gan véi cac quy luat dia
ap nay bang cach dwa trén cac gia thiét sau do
tim ra cac coéng thirc hodc trén co s& cla cac tai
liéu da thi cdng ngoai thyc té va dwa ra cac cong
thire kinh nghiém. Ly thuyét ap luc tac dung lén
thanh giéng cé thé phan ra lam 2 loai: ly thuyét
méi tredng rovi va ly thuyét méi trudng lién tuc. Ly
thuyét méi trwong rdi coi dat da xung quanh
giéng dirng 1a mai trwdng roi khi nghién ctu st
dung thuyét can badng gi¢i han vat thé roi dé
nghién ctru, con ly thuyét méi tridng lién tuc coi
dat da 1a mai trwong lién tuc, dan héi dong tinh
theo moi phwong hoac méi trwdng lién tuc cé tinh
dan héi déo va khi nghién clru s dung co hoc
moi treong lién tuc dé nghién ciru.

Khi tinh toan thiét két vé giéng dao qua cac

|&p dat da mém yéu b roi, tinh toan ap lwc dia
tang chd yéu s dung ly thuyét can bang gi¢i han
thé roi rac dé tinh. Co thé ké dén cac gia thuyét
tinh ap lwc md lén thanh giéng ding dugc xay
duwng trén co s& ly thuyét ap lwc chi dong tac
dung lén tweng chan bao gdm: gid thuyét cia
Protodiakondp, Tximbarevich, ly thuyét thé day
ndi, ly thuyét hdn hop ap lwc nuwéc va dat da..vv.

Bai bao tdng hop va danh gia mét sé gia
thuyét thwdng dung khi tinh toan ap lwc mé tac
dung I&n thanh giéng, phan tich danh gia sw phu
hop clia cac gia thuyét khi tinh toan thiét ké giéng
ding. Trong xu huéng phat trién khai thac mé
xubng sau tai cdc mé than ham 16 ving Quang
Ninh, Viét Nam thi két qua nghién ctu trong bai
bao sé la co s& va tai liéu tham khao hiru ich cho
cong tac thiét ké lya chon phwong phap, két cau
vé chéng khi thi céng giéng dirng trong twong lai.
2. MOT SO LY THUYET TiNH AP LUC DIA
TANG TAC DUNG LEN THANH GIENG BUNG

2.1. Tinh ap Iwc dja ting theo twomg chan dat phang

JOURNAL OF SCIENCE AND TECHNOLOGY QUI, VOL.04, Ne 02, 2026



TAP CHi KHOA HQC VA CONG NGHE QUI, TAP 04, SO 02, 2026

KHOA HOC TRAI PAT VA MO

DPé&c diém cla ly thuyét nay la coi l&p dat da
phia sau lwng twdng chan khéng cé lwc dinh két
ho&c |a dat da bé roi cé lwc dinh két nhé, st dung
phwong phap ap Iwc chi dong tac dung Ién twdng
chan dat phang dé tinh toan ap luc tac dung 1én
thanh giéng.

Phwong phap tinh ap Iwc chi dong Ién twdong
chan dat phéng do Coulomb dé& xut nam 1773.
Ap lwc dét cha dong la chi khdi dat sau lung
twdng cé dang khéi lang tru trwot hinh tam gia
trwot |1& tac dung 1&n lwng twdng gay ra chuyén
dich nho vé phia trwdc. D& don gidn khi tinh toan
tac gid dwa ra cac gia thiét sau:

- Coi mat trwot BC la méat phang nhu trong
hinh 1.

- Thanh giéng la twdng thdng dirng, mét
twdng nhdn bong, khdng cé ma sat.

- Tworng c6 chiéu dai vo han, do d6 khéng cé
chuyén dich theo phwong chiéu dai cia twong
(bién dang phéang).

- Mé&t trén cla dinh twéng bang phang (mét
phéng AC).

Xét mot diém trén mat twong AB, dudi tac
dung trng suét ty trong ctia khéi dat b truot o, =
yH sé sinh ra ap lyc theo phwong ngang (ap lwc
dat cha dong Ps) tac dung 1én twdng chan va
twéorng chén lai tac dung phan lai vao khéi dat mot
lwe oy, ta c6 Ps = ox (hinh 1). Vi trong gia thiét trén
bé mat tiép xuc gilra twong va khbi dat da khoéng
c6 lwc ma sat, do vay o, va ox déu |a &ng suét
chinh, con &ng suét chinh oy trong van dé bién
dang theo phwong ngang khéng gay anh hwéng
dén ap lwc 1&n thanh giéng dirng, khi nghién ctru
pha hdy thi ’ng suat nay bd qua khéng can tinh
dén. Nhw vay sir dung dwéorng bao (rng suét gidi
han Mohr-Coulomb va diéu kién cwdng do
Coulomb ta c6 céng thirc tinh ap lwc dat chi dong
tac dung lén twéng chén nhw sau [2], [3], [7]-

92— O =[Ctgp+ax+azjsinp 1)
zeazl—s!np_zc COS-p )
1+sinp 1+sinp
po onp =t@12(450 _B) 3
1+sinp 2

cos p
1+sinp

~tg (450 —gj 4)
Vi vay
p, =, = yHtg’ (450 —gj —~2Ctg (450 —gj (5)

Trong do:
y - Dung trong ctia dat, T/m3;
H - Chiéu sau tinh toan, m;

p - Géc ma sat trong cuia dat, do;
C - Lwc dinh két, T/m2.

L— C- COT(P e

Hinh 1. So’ d6 tinh ap lwc cha déng tac dung
Ién twong chan

2.1.1. Tinh ap lwc tac dung Ién thanh giéng
dirng theo Protédiakondp

Nam 1908 Protddiakondp da dé xuat nguyén
ly tinh toan ap lwc dat da tac dung lén thanh giéng
dirng, v&i gia thiét thanh giéng |a twerng chéan dét,
khéi dat da xung quanh toi roi (6 lwe dinh két C
= 0), ap lwc ngang tac dung lén thanh giéng ding
P chinh bang ap lwc cht ddng, so dd tinh thé hién
& hinh 2 [1], [2], [4], [5].

P = yHitg’ (45O —%) (6)

pst A=tg? (450 —%)
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A C
RYXNYRAX RN YR

NYXNYXRXRXN

B P=yHA

Hinh 2. So’ db tinh ap lwc tac dung lén thanh
giéng dirng theo Prétddiakéndp

O day, A goi la hé sb ap lwc ngang,
Protodiakondp da cho rang ap luc tac dung 1én
thanh giéng ding tang ty 1& thuan vai chiéu sau
clia giéng, biéu dd phan bb ap lwc c6 dang hinh
tam giac (hinh 2).
2.1.2. Tinh ap lwc dat da tac dung Ién thanh
giéng dirng theo Tximbarevich

Nam 1933 Tximbarevich da xay dwng cong
thire tinh ap lwe tinh ap lwc 1én thanh giéng ding
& tirng |6p dat da dwa trén co s& cong thire tinh
ap lyc 1én thanh giéng ding cuia Protodiakondp.
Ong gia dinh khi dao giéng qua dat da phan 16p
thi méi 1&6p khi bi pha hay sé tao ra mét lang tru
trwot tac dung vao thanh giéng va coi lop dat da
phia trén la tai trong phan bd déu (hinh 3), lang
tru triot tdc dung mét ap Iwe chd déng Ién thanh
giéng va goi la ap lwc tac dung 1én thanh giéng
dirng. Dbi v&i I6p dat da thir n thi &p lwe tac dung
lén thanh giéng ding nhw sau [1], [2], [4], [5], [6]:

Pntr = (7lhl + }/2 h2 +..... + 7n71hn,1) A1
P =(nh + 7,0+t yah 7,00 A
Trong dé:

()

Pnt", Pod - Dinh, day Iop dat da the n gay ap
lwc ngang tac dung I&n thanh giéng ding, T/m2;

V1, Y2...Yn - Dung trong céac I6p dat da, T/ms;

h1, ha..h, - Chiéu sau cac |&p dat da, m;

An- Hé s6 ap lyc ngang cla |&p dat da thir n.

TR 7R Z\ Z\ R 7R 7R
§\ Yihipy
%\ 141272
E\ Pn=7n—1hn—lpn—l
o, P
—

Hinh 3. So’ do tinh ap lwc tac dung lén thanh
giéng dirng theo Tximbarevich

Tximbarevich kién nghi hé sb gia tri ap lwc
ngang A cla céac |6p dét da twong rng nhu sau:
déi v&i cat chay bang 0,757; cat va dat cé tinh cat
bang 0,526, d4t sét 0,387. Do vay khi st dung
cong thirc clia Tximbarevich dé tinh toan thi nén
dwa vao tng loai dat da ma lwa chon gia tri A
twong wng.
2.2 Tinh ap lwc dat da tac dung lén thanh
giéng theo ap lwc day néi

Khi dao giéng dirng qua cac I6p dat da chira
nhiéu nwéc, thi ap lwc dia tang bao gébm hai loai
ap lwc do 1a ap lwc dat da va ap lwc thay tinh.
Cong thire dwgce xay dwng trén co sé cong thire
cta Tximbarevich thé hién trén hinh 4

L

R AT T TN Y ARy R Y XY XY AV %
| 71hipy
St \v4 j\ T ohnPn
3 \ !’ ’ !
= —\ 71h'1p"
! ﬁ‘
H, a
:‘ Py K p
3 o
450 + 2 '
NT=N

Hinh 4. So’ d6 tinh ap Iwc tac dung lén thanh
giéng dirng khi cé6 nwéc ngadm
Cong thire tinh ap lwc dia tAng c6 dang [7]:
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P :(z7nhn +Z7/rl1—1h‘n—1)A1 +7oHu
F)nd :(Zynhn +Z}/nhn)A1 +7/0Hn

Trong cong thire (8) &p lwe dat da tinh nhw
cong thirc clia Tximbarevich nhwng dung trong
cla dat da trong tang dat da phia dudi co chira
nwdc ngam thi si dung dung trong day néi v,
ngoai ra con thém ap lwc thay tinh.

(8)

Trong do6

vy’ - Dung trong day ndi cia dat da, T/m3;
7 =(A-1)(1-n)

A- Ty trong kho cuia dat, T/m3;

n - Do réng cla déat;

An- Hé sb ap luc ngang tang dat da thi n.

g2 o_P
A =tg (45 Zj

Yo - Ty trong cla nwérc, yo = 1, T/m3;
2.3. Tinh ap lwc dat da tac dung lén thanh
giéng theo hén hop ap lwc dat da va nwéc

Dé don gian cé thé coi nwéc va dat da 1a hdn
hop cla thé d4t va nwéc, va tinh toan ap lwc theo
phwong ngang tac dung Ién thanh giéng dirng st
dung cdng thire tinh &p lwe theo hén hop ap luc
d4t da va nwéc [6], [7]

P=yH 9)

Trong do:

H - Chiéu sau tinh toan, m;

Ve - Ty trong clGa hdn hop dat va nwéc, T/ms;

Déi véi gia tri ye cac nuwéc lay ciing khong
gidng nhau, théng thuwéorng thoi ky dau thuwong lay
gia tri nay I&n sau dé qua kinh nghiém cta nhiéu
cbng trinh thi gia tri nay dwoc 1y gidm di. Ty
trong ctia hén hop dat va nwéc ye mot sb nwéc
dwoc lay nhw sau: Phép ve = 2; Dlrcye = 1,3 +1,7;
M§ ve = 1,4; Lién X6 ye = 1,2 +1,6; Trung Quéc,
Ha Lan, Ba Lan ye = 1,3; Anh ye = 1,2; Nhat Ban
Ye=1,1+1,2[1].

T cong thire trén thay rang mot sd nwéc nhw
Trung Quéc, Ha Lan, Ba Lan Iy hé s6 ye = 1,3
vay cong thire tinh ap Iwc 1&n thanh giéng nhw
sau:

P=13H (10)

Ta thdy rang trong thi cong giéng ding
thwong dung viva xi mang (thwdng co ty trong
bang 1,1 +1,2 T/m?3) d& gia cb tam bao vé thanh
giéng, nhw vay c6 thé néi cong thire (10) 1a cong
thire kinh nghiém thién vé an toan, ngoai ra céng
thirc cling c6 co s& khoa hoc nhét dinh, gia thiét
coi dia 4p la tdng hop ctia &p lwc dat da va ap luc
nuwéc, ta co thé 1y Iop cat chay cé (n = 0,35; A=
2,6; p = 339 dwa vao cdng thirc tinh dja ap theo
ly thuyét day ndi ta co:

P=PS+PW=%Ht92(45°—§J+7oH (11)
=(A—1)(1—n)Htgz(45°—§j+7/o|‘| (12)

:(2,6—1)(1—1,35)Htg2[45°—%J+H:1,3H (13)
%\ m

P-13H
Hinh 5. Tinh toan &p lwc dia tang theo ap lwc
nwéc va ap lwe dat da

Hinh 5 thé hién so db tinh toan va phan bd ap
lwc dia tang bao gébm ap lwc dat da va ap luc
nuwéc. CO thé thay, ap lwc dat da tac dung lén
thanh giéng tang ty 1& thuan theo chiéu sau cta
giéng, biéu dé phan bé &p luc tac dung Ién thanh
giéng c6 dang hinh tam giac. B4t ké dia tAng sau
hay néng déu lay gia tri ty trong ctia hén hop dat
va nuéc Ve la ¢b dinh, nhw vay so véi thuce tién 1a
khéng phu hegp, va thuwdng I&én hon gia tri do
dwoc ngoai hién trwerng, dac biét 1a déi vai giéng
dao qua I&p dat co chiéu day Ion. Hién nay tai
Tay Burc khi thiét ké cac mé & duei sau da thay
ddi gia tri ye = 1,3 thanh ye = 1,15 va cong thirc
tinh &p lwc dia tang la.

P=115H
3. PANH GIA CAC PHUONG PHAP TiNH AP

LUC PIA TANG TAC DUNG LEN THANH
GIENG
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Tw céc gia thiét khac nhau cac tac gia da dua
ra cac cdng thirc tinh toan ap lyc dia tang tac
dung I&n thanh giéng dirng, tlr cac cong thire trén
ta c6 mot sd danh gia nhu sau:

Coéng thirc tinh ap lwc theo Protodiakondp
mdi chi xét dén anh hwdng cla ap lwc dat da theo
chiéu sau cua giéng ding, chwa xét dén anh
hwéng cla &p lwc nwéc, vi thé chi cé thé ap dung
tinh toan tai nhirng noi cé giéng dao qua I&p dat
da khong chra nwée, khdng phu hop khi giéng
dao qua lop dat & dwdi sau cé nwéc ngam.

Cong thirc cua Tximbarevich cling chwa xem
xét dén tac dung ctia nwéc ngadm, nhung Ong da
dwa vao hé sb ap luc ngang tang twong rng, sw
tang cla ap lwc ngang nay ciing cé thé coi nhw [a
anh hwéng cua ap lwc nwéc ngam.

Coéng thire tinh &p lwc dat da tac dung lén
thanh giéng theo &p lwc day ndi & day da ké dén
ap luc ciia nwédc ngam, cong thirc nay cé thé sty
dung thich hop trong trwdng hop giéng ding
dwoc dao qua l&p dat da ngam nuwéc.

Céng thirc tinh &p lwc dat da tac dung lén
thanh giéng theo Tximbarevich va theo ap luc
day ndi déu dwa vao mdi I&p dat da dé tinh ap
Iwc, so v&i cac cong thirc khac thi cling kha la
khoa hoc nhung do trong ly thuyét st dung mét
sb gia thiét khéng thuwc t& véi hién trwdng, nhw
cac tham sbé co hoc vat ly ciia dat da & day khong
phai la tham sé co hoc nguyén trang ctia khéi dat

da, do vay két qua con sai léch so véi thyc té,
cling chinh vi thé cling cé nhiéu nha khoa hoc
cho rang tinh toan ap lwc khéng nén qua phic
tap héa cac van dé va co thé st dung céac cong
thire kinh nghiém gan dang dé tinh toan.

Goc nghiéng phan Iép cha dat da va hinh
dang kich thuéc tiét dién ngang ctia giéng c6 anh
hwéng dén gia tri ap lwc tac dung lén thanh giéng
dirng. T& cac gia thiét tinh ap lwc tac dung lén
thanh giéng cac tac gia déu chwa dé cap dén anh
hwéng ctia goc nghiéng phan 1&p, hinh dang kich
thwéc tiét dién ngang cda giéng dén do I6n gia tri
ap lwc tac dung lén thanh giéng ding. Nhw vay
trén co sé cac gia thuyét tinh &p lwc tac dung 1én
thanh giéng chang ta cé thé nghién ciru bang
thwc nghiém két hop véi hién trwong dé duwa
thém céc hé sb anh hwéng ctia géc nghiéng phan
I&p va hinh dang kich thwéc tiét dién ngang cla
giéng dén gia tri ctia ap lwc dét da tac dung lén
thanh giéng.

V6i cac gia thiét tinh &p lwc dia tAng tac dung
lén thanh giéng theo tng 1&6p dat da ta co thé
thdy rang &p lwc Ién nhét trong cac 16p dat da
thworng & vi tri dwdi day Iép, néu lay dung trong
trung binh cla I&p dat y = 1,8 T/m3, dung trong
day ndi y= 0,9 T/m3, géc ma sat trong clia dat da
p = 20 +309, thay vao cac cong thic trén ta co
quan hé ap luwc dat da tac dung Ién thanh giéng
dng nhw bang 1.

Bang 1. Cong thtc tinh ap lwe dat da gian héa tac dung |&n thanh giéng dirng

Tén cdng thirc Coéng thirc gian hoa Hé sé ap lwc Quan hé vei
ngang chiéu sau

Céng thirc theo twérng chan

e " P=yHA, 0,757 P=136H

dat (Tximbarevich)
Cong thire tinh theo thé d4 :

g g y P:]/Htgz(450_§j+H 0,49 +0,33 P=(l3+L44)H

noi
Céng thirc hdn hop ap lwc
£ o P=13H P=13H
dat va nwéce

T bang trén cé thé rat ra mot sd nhan xét
nhw sau:

- Bt ké chiéu sau cua tang dat da nhw thé
nao, ap luc dia tang déu tang ty |é thuan véi chiéu
sau, gia tri tinh toan bang ho&c I&n hon 1,3H.

- Phan b ap lwc d4t da trong ap luc dia ap ciing
tang ty I& thuan véi chiéu sau, va khéng c6 quan hé
v6i kich thwérc tiét dién ngang cla giéng.

- Ap lwc nwéc tac dung nén thanh giéng ding
la ly thuyét ap lwe nwéc trén toan chiéu sau giéng
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Trong théi gian gan day da co rat nhiéu tac
gia trong va ngoai nwédc di sdu vao nghién clru
ap lwc dat da tac dung 1én thanh giéng va da téng
hop dwa ra mét sé nhan dinh nhw sau:

- Céc cong thirc tinh toan ap lwc dat da tac
dung 1én thanh giéng ding theo ly thuyét twéng
chan c6 su sai léch so véi két qua hién trwong
khi chiéu sau Ién hon 200m khoang 16% + 25%;

- Khi dao giéng dirng qua vung dat da co
cha nhiéu nwéc thi ap lwec nwdc ngdm thuwong
la cht yéu, va gia tri ap lwc nwédc ngam co thé
chiém khoédng hon 85% téng gia tri ap lwc dia 4p
tac dung lén thanh giéng dong;

- Ap lwc dat da tac dung lén thanh giéng
khéng tang ty 1& thuan véi chiéu sau cla giéng,
ma khi chiéu sau giéng tang thi ap lwc ciing tang
nhwng cang sau thi gia tri tdng cang nhd, dén mot
do sau nhét dinh nao d6 thi &p lwe dat da tac dung
lén thanh giéng sé dat dén gia tri gi¢i han va hau
nhw khéng thay déi;

- Kich thwée dworng kinh giéng c6 anh hwéng
ré rét dén ap lwc dat tac dung lén thanh giéng;

- Thye tién cho thay, dai da sb khi dao giéng
qua I&p dat sét khong thdm nwédc & dwdi dd sau
Ion, thi &p lwc theo phwong ngang kha lén, gia tri
ap lwc nay co thé bang 0,9 dén 1,2 1an 4p luc cla
nwéc ngam tac dung tai vi tri dé, thwe té cho thay
|&p dat sét nay thuwong cé tinh trwong né va tinh
lwu bién.

4. KET LUAN VA KIEN NGHI

Trén co s& ly thuyét ap lwc dat tac dung lén
twéong chan, nhidu tac gid da phat trién cac cong
thire tinh &p lwc tac dung lén thanh giéng ding
dwa trén nhirng gia thiét va diéu kién dia chét cu

thé. Do sw khac nhau vé co s& ly thuyét, gia
thuyét tinh toan va pham vi &p dung, médi cong
thire chi pha hop véi mot sb diéu kién nhat dinh.
Vi vay, khi lwa chon cdng thire tinh toan can xem
xét day di cac yéu té dac trwng clia méi trwong
dat da xung quanh giéng dirng, nhw clu tric
phan 16p, chiéu day va goéc nghiéng cta cac lép
dét da, tinh chat co ly cta khéi dat da, diéu kién
nwédc ngdm ciing nhw cac yéu td dia chéat thiy
van khac. Viéc lya chon dung phwong phap tinh
sé gop phan nang cao do tin cay cla két qua tinh
toan va 1a co s& dé thiét ké két cAu chéng hop ly.

O Viét Nam, nhu cau tiéu thu than ngay cang
tang trong khi triv lwvong c6 thé khai thac 16 thién
va & do6 sau nong dang dan can kiét, khién xu
hwéng khai thac xubng sau bang phwong phap
m& via qua giéng dirng tré thanh yéu cu tat yéu.
Tuy nhién, phwong phap xac dinh ap luc dia tang
tac dung Ién thanh giéng dirng dwoc ap dung tai
cac quéc gia thudng co sw khac biét do diéu kién
dia chat, dia chat thay van va dia chat cong trinh
khéng giébng nhau. Vi vay, trong diéu kién Viét
Nam, viéc tinh toan ap lwc dia tAng c6 thé tham
khao cac phwong phap va cong thirc thyc
nghiém da dwoc 4p dung tai cac nuéc co diéu
kién khai thac twong ddng. Bong thoi, can két
hop véi cong tac quan trac, theo doi bién dang,
do dac ap lwc trong qua trinh thi cdng va khai thac
dé hiéu chinh cac tham sb, xay dwng cac hé sb
phil hop voi didu kién dia cht va dia chét thay
van trong nwéc. Day la co sé quan trong nhadm
nang cao dd chinh xac cuda tinh toan, dam bao an
toan, 6n dinh va hiéu qua kinh té trong thiét ké va
xay dwng céc giéng ding khai thac than & Viét
Nam.
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ABSTRACT:

Rock pressure acting on the shaft lining is one of the most critical parameters affecting the design
of shaft support systems and the long-term stability of vertical shafts during construction and operation.
Numerous methods have been proposed to estimate this pressure; however, each method is
developed based on different theoretical assumptions and boundary conditions, resulting in specific
ranges of applicability. This paper presents a comprehensive review and comparative evaluation of the
existing analytical methods for calculating rock pressure acting on vertical shaft linings. The theoretical
basis, underlying assumptions, and applicable conditions of each method are systematically analyzed
and discussed. The review indicates that the selection of an appropriate calculation method should be
based on the geological and hydrogeological characteristics surrounding the shaft, including rock
stratification, layer thickness, bedding inclination, mechanical properties of the rock mass, and
groundwater conditions. The findings provide a useful reference for selecting suitable analytical
methods, thereby improving the accuracy of rock pressure estimation and supporting the rational
design of shaft lining systems to ensure safety, stability, and economic efficiency in vertical shaft
construction and operation.

Keywords: Vertical shaft; ground pressure; pressure acting on shatft lining; vertical shaft design.
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TOM TAT

Bai bao trinh bay mét sé phuwong phap xdy dung chi sé xao trén cdnh quan (Disturbance Index -
DI) nhdm dénh gid mirc do tac déng cia con nguoi 1én hé sinh thai tai tinh Thanh Héa. Nghién cdu
stz dung phuong phép tich hop va phan tich di liéu GIS, két hop di liéu 16p phd dat (LULC), mat dé
dan sé (WorldPop) va mang Iwéi giao thdng tir OpenStreetMap dé xay dung, chudn héa, gan trong
sé va so sénh cac phuong én xac dinh DI. Béi véi diF lidu 16p phd dét, cac loai hinh s dung dat
duworc tai phan loai thanh 10 nhém va gan trong s x&o tron khac nhau tuy theo mdre dé tac dong cha
hoat déng nhan sinh. Bén canh dé, di¥ liéu dan sé va giao théng duwoc chudn hda va tich hop nham
phan anh &p luc nhan sinh Ién cdnh quan sinh thai. Két qué nghién citu cho thdy chi sé DI ¢6 sw
phan bé khéng déng déu theo khong gian. Cac khu vure déng bang, ven bién va dé thj thuong cé gia
trj DI cao do tép trung dan cuw, phét trién ha tédng va hoat déng sén xuat manh. Trong khi dé, céc khu
vuc mién nii phia Tay va Tay B&c c6 gia trj DI thdp hon nh¢ dién tich romg tw nhién 16m va mac d6
tac déng cda con ngudi con han ché. Nghién ciru ciing cho thay phuong phéap tich hop déng thoi dir
liéu 16p phd dét, dan sé va giao théng gitp phan anh toan dién hon mic dd xao trén cénh quan so
VGi viéc chi st dung mét ngudn di liéu riéng 18. Két qua nghién cutu gop phan hé tro' danh gia céu
tric canh quan, giam sat tac déng nhan sinh va phuc vu cong tac quan ly tai nguyén, méi trrong
theo huéng phat trién bén vimg.

Ttr khoa: Sinh thai cdnh quan, GIS, LULC, Ch/isé x&o trén canh quan.

1. DAT VAN BE

Nhiéu loan hay x&o tron (Disturbance) 1a mét
khai niém quan trong trong sinh thai hoc, dung dé
mo ta cac qué trinh lam thay déi cau trdc, chirc
nang va trang thai dn dinh clia hé sinh thai theo
khong gian va thoi gian. Trong sinh thai canh
quan, xao tron goép phan hinh thanh cau truc
khéng gian ctia tham thyc vat va anh hwéng dén
nhiéu qué trinh sinh thai khac nhau. Cac nghién
ctru cho thay xdo tron tao ra sw khdng déng nhat
clia canh quan va chi phdi déng lwc phat trién cla
hé sinh thai. Ché d6 xao tron dang thay ddi nhanh
chéng do tac ddng déng thoi clia bién dbi khi hau
va cac hoat ddng clia con ngwdi, gay ra nhirng
bién ddi dang k& vé chu truc va chirc nang hé

sinh thai. Vi vay, nghién clru vé xao tron gidp hiéu
rd dong lwc bién dbi ctia hé sinh thai va hé tro
xay dwng cac chién lwoc quan ly tai nguyén thién
nhién bén virng [1].

Sinh thai canh quan la nganh khoa hoc
nghién clru cAu tric, chirc nang va sw bién ddi
cla canh quan dwéi tdc dong cla cac qua trinh
tw nhién va hoat déng cltia con ngudi. Cac yéu
t6 nhw s dung dat, mat do dan sé, phat trién ha
tang giao thong, bién ddi khi hau va cac hoat
dong khai thac tai nguyén ... déu cé thé 1am thay
ddi cAu truc canh quan va anh hwdng dén su én
dinh cta hé sinh thai [2].

Trong nghién ctu vién tham rirng, chi sé xao
trébn canh quan (Disturbance Index - DI) dwoc
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st dung phd bién dé phat hién bién dong cla
tham thyc vat. Chi s6 nay dwoc tinh tir ba thanh
phan cla phép bién ddi Tasseled Cap trén anh
Landsat gébm dd sang, dd xanh va do Am. Khi
rirng chiu tdc ddng nhw chay rirng, khai thac gé
hodc sau bénh, gia tri 6 sang thwong tang trong
khi d& xanh va dé am gidm, dan dén gia tri DI
tang. Nhé d6, DI ¢6 thé dwoc st dung dé phat
hién khu vwc rirng suy thodi, |ap ban d6 bién
dong rirng va theo ddi quéa trinh phuc héi tham
thwe vat theo thdi gian. Tuy nhién, chi sb nay
van c6 han ché do chiu anh hwéng cua diéu kién
khi quyén, d6 &m déat, yéu t6 mua vu hodc sw
khac biét gilra cac cam bién vé tinh, di‘)ng thoi
khé xac dinh nguy&n nhan xao trén néu chi dya
vao tin hiéu phd &nh veé tinh [3].

Bén canh cac chi sé phd, nhiéu nghién ctru
da phat trién cac chi sé tdng hop dé danh gia
x40 tron & cap do canh quan. Forest Landscape
Disturbance Index (FLDI) 1a mét chi sé dwoc xay
dwng tlr ba thanh phan gdm ty I& dién tich rirng
bi pha, dién tich rirng bi suy thoai va dién tich
rieng th sinh phuc héi; cac thanh phan nay
dwoc gan trong s6 bang ky thuat Analytic
Hierarchy Process (AHP) va tdng hop thanh mot
chi s& duy nhét phan anh mrc d6 xdo tron cua
canh quan rwng [4]. Ngoai ra, trong cac modi
trwong dac thu nhw hé sinh thai karst, xao tron
co thé phat sinh tr cac hoat dong khai thac da, 6
nhiém, khai thac nwéc ngam, xay dwng hoac
néng nghiép. Do d6, mot sb nghién ciru da dé
xuét cac chi sb xao trén cho méi trwéng karst
nham danh gia mirc d6 tac dong clia con ngudi
théng qua viéc xem xét ddng thedi cac yéu tb sinh
hoc, dia mao, thiy van, khi quyén va van hoa -
xa héi [5, 6].

Trong nghién clru canh quan, xao trén
thworng dwoc danh gia théng qua cac chi sé cau
trdc canh quan (Ei) dwoc xay dwng tir ba thanh
phan gdm mac dd phan manh canh quan, mic
do tach roi gitra cac mang canh quan va mire do
chi phéi ctia cac mang canh quan. Chi sé nay
thwdng dwoc st dung trong mé hinh Landscape
Ecological Risk Index (LERI) d& danh gia rai ro
sinh thai do khai thac tai nguyén hoadc thay déi
st dung dat [7]. Ngoai ra, cac chi sb céu tric
canh quan nhw PLAND (Percentage of

Landscape), LPI (Largest Patch Index), NP
(Number of Patches), PD (Patch Density), LSI
(Landscape Shape Index), Al (Aggregation
Index), COHESION (Patch Cohesion Index) va
SHDI (Shannon's Diversity Index) cling dwoc s
dung dé& mo ta cAu tric va sw bién ddi ctia canh
quan, phan anh dién tich, hinh dang, mic dé
phan manh, kha nang két néi sinh thai va muc
dd da dang canh quan. Tuy nhién, viéc st dung
nhiéu chi sé khac nhau c6 thé gay trung lap
théng tin va lam phurc tap qua trinh téng hop két
qua [8].

Sw phat trién cla div liéu vién tham da thoi
gian va cac phwong phap phan tich hién dai da
m& rong kha nang nghién ctru xao tron rirng trén
quy mé I&n. Céac nghién ctu st dung chudi anh
Landsat da xay dwng ban dd bién déng che phu
rirng toan cau véi hai bién chinh 1a mat che pha
rirng va tang che pha rivng [9]. Phan tich chubi
thoi gian bang thuat toan LandTrendr két hop
v&i cong cu TimeSync cho phép phat hién cac
su kién xdo trén dot ngdt va cac xu hwéng bién
ddi dai han cta hé sinh thai [10], [11]. Nhiéu
nghién ctru con két hop LandTrendr véi thuat
toan hoc may nhuv Random Forest dé theo dbi
lich st bién déng rirng va chu trinh carbon [12],
hodc xay dwng cac hé théng dir liéu I1&6n nhw
European Forest Disturbance Atlas (EFDA)
nham lap ban dd x&o trén rirng hang ndm &
chau Au [13]. Ngoai ra, di¥ liéu Sentinel-2 va cac
chi sb thwc vat nhw (NDVI - Normalized
Difference Vegetation Index), dac biét la Z-NDVI
(Z-score Normalized Difference Vegetation
Index), cling dwgc st dung dé phat hién sém
xao tron va giam sat strc khée rirng. Tai Viét
Nam, vién tham va cac chi sé6 canh quan da
dwoc ng dung dé nghién ctu bién dong st
dung déat, phan manh rirng, dd thi hda va danh
gia chét lwong moéi trwdng sinh thai thong qua
cac chi sb tbng hop nhw chi sé sinh thai vién
tham (Remote Sensing Ecological Index - RSEI)
[14], [15], [26], [17], [18], [19], [20].

Xao trén canh quan khéng chi phan anh sy
thay dbi cla thdm phi bé mé&t ma con thé hién
murc dd tac déng t6ng hop cla cac hoat déng
nhan sinh 1én clu tric va chirc ndng hé sinh
thai. Khai niém Human Footprint dwoc st dung
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réng rai d& danh gia mirc dd anh hwéng ctia con
ngwdi théng qua viéc tich hop cac yéu té6 nhw
dan cw, ha tang giao théng, str dung dat va mac
do tiép can khéng gian [21]. Nghién ctru [22] tiép
tuc m& rong cach tiép can nay & quy mé ving
nham nang cao kha ndng phan anh sy bién déi
canh quan phuc vu quy hoach va b&o tdn sinh
thai. Bén canh do, sw phat trién ctia hé thdng
giao théng va qua trinh dé thi héa duwgc xem la
nhirng nguyén nhan quan trong gay phan manh
sinh canh, lam suy gidm tinh két néi sinh thai va
anh hwéng dén dong trao dbdi vat chat, nang
lwong trong canh quan [23]. Nghién cru vé phan
manh sinh canh ciing cho thiy s suy giam dién
tich va tinh lién két cia cac mang sinh thai cé
thé lam gidm da dang sinh hoc va tac dong lau
dai dén sw &n dinh cha hé sinh thai [24]. Trong
sinh thai cdnh quan, nhiéu chi sé ciu tric nhw
mat d& mang, mic dd phan manh, chi s da
dang hodc m&rc dd két néi cdnh quan da dwoc
st dung dé mo t& dac diém khong gian clia hé
sinh thai va danh gia mrc d6 xao trén canh quan
[25]. Ngoai ra, nghién ctru vé bién dong str dung
dat ciing chi ra rang qua trinh chuyén dbi dat dai
va mé& rong khdng gian dé thi thwong dién ra
khéng ddng déu theo khong gian, tir d6 tao nén
s khac biét ré rét vé mirc do tac dong cla con
nguoi gitra cac khu vuc [26]. L&p pha dat phan
anh trang thai va céu tric khéng gian cia canh
quan, trong khi di liéu dan sé va giao théng thé
hién cwong d6 tac dong cla con ngudi 1én hé
sinh thai. Do d6, viéc tich hop cac ngudn di liéu
nay cho phép danh gia ddng thoi ca dac diém
canh quan va ap lyc nhan sinh, gép phan phan
anh day dd hon m&c dd x&o tron canh quan so
v&i cach tiép can chi dya trén mot loai div liéu
riéng lé.

Két qua phan tich cac cong trinh da céng bb
trong nwdc cho thdy, cac nghién ciru cha yéu
tap trung vao phan tich bién déng st dung dat,
phan manh rirng, d6 thi hdéa va danh gia chéat
lwong méi trwong théng qua cac chi sé tong
hop. Cac nghién ctru d6 chl yéu xem xét riéng
tirng nhém yéu té va chua tich hop déng thei div
lieu LULC véi cac yéu té ap luwc dan sinh dé
danh gia mic d0 xdo tron canh quan. Day la
khoang tréng nghién ctru ma cac tac gia hwéng
t&i v&i khu ve thwe nghiém cu thé.

Muc tiéu ctia nghién cru nay danh gia kha
nang phan anh mdc d6 xao trén canh quan cla
chi sé DI dwoc xay dwng tlr cac ngudn di liéu
nhw LULC va cac ap lyc nhan sinh nhu mat dé
dan sé, giao théng.

Nghién ctru tap trung vao danh gia xao tron
canh quan t» géc d6 16p pha dat va cac ap luc
nhan sinh, chwa di sau phan tich cac thanh phan
sinh thai dac thu nhw hé sinh thai thay vwe, canh
guan néng thén hodc canh quan doé thi.

2. PHUONG PHAP NGHIEN ClPU
2.1. Di¥ liéu va khu vwe thwe nghiém
a. Gidi thiéu khu vyc nghién cltru

Thanh Hoéa la mét tinh thudc khu vwc Béc
Trung B6, v&i dién tich ty nhién khoang
11.129,48 km2 va c6 vj tri quan trong trong phat
trién kinh té - xa hoi ca khu vwc. Thanh Hoéa co
phia B&c giap tinh Ninh Binh, Son La; phia Nam
giap tinh Nghé An, phia Tay giap nwéc Cong
hoa Dan chi Nhan dan Lao, va phia Déng giap
Bién Doéng véi dwdng by bién dai khoang 102
km. Bia hinh cuta tinh kha da dang va cé xu
hwéng thdp dan tlr Tay sang Péng, bao gom
vung nui, trung du, ddng bang va viing ven bién.
Sw da dang vé diéu kién tw nhién va vi tri dia ly
da tao cho Thanh Hoéa nhiéu lgi thé trong phat
trién néng nghiép, céng nghiép, dich vu va kinh
té bién [27].

Bén canh d6, Thanh Héa cé hé théng séng
ngdi phat trién véi sébng Ma va nhiéu phu lvu dé
ra bién théng qua cac clra séng ven bién. Cac
khu vwc clra sbng va ven bién thwong cé hé
sinh thai phong phu, nang suét sinh hoc cao va
dong vai trd quan trong dbi v&i phat trién kinh té
bién, nudi tréng thdy san va du lich. Tuy nhién,
qua trinh phat trién kinh t&, m& rong dbé thi va gia
tang cac hoat déng san xuét - dich vu trong
nhirng nam gan day da tao ra nhiéu ap luc lén
moi trwong va tai nguyén thién nhién. Do dé,
viéc nghién clru, gidam sat cac bién dong vé moi
treong va tai nguyén tai tinh Thanh Héa co6 y
nghfa quan trong trong viéc hé trg cdng tac quan
ly va phéat trién bén vitng cua dia phwong
[27][28].

Xét dwdi géc dd sinh thai canh quan, tinh
Thanh Hba c6 sy phén hdéa rd rét gilba cac hé
sinh thai rixng mién nai phia Tay, vang néng
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nghiép trung du - ddng bang va hé sinh thai ven
bién, clra sdng phia Déng, tao nén cau tric canh
quan da dang va phirc tap. Bdng thdi, qua trinh
dé thi héa, phat trién giao théng va chuyén dbi
st dung dat dién ra véi cwdng d6 khac nhau
gilra cac khu vwc da tao nén sy khac biét dang
ké vé mirc d6 tac ddong nhan sinh 1én canh quan.
Véi sy da dang vé diéu kién tw nhién va ap luc
phat trién kinh té - xa hoi, Thanh Hoa la khu vuc
phu hop dé& nghién ciru sy phan héa khéng gian
clia chi s xao trén canh quan.

b. D liéu mat dd dan s6

D@ liéu mat dd dan sb st dung trong nghién
ctru duoc thu thap tlr co sé dir liéu dan sb co dod
phan gidi cao dwoc xay dwng tir sw két hop gitra
s6 liéu diéu tra dan sé, dir liéu théng ké quéc gia
va cac bién phu tro nhw di¥ liéu vién tham, 1&p
pht dat va hé thdng giao théng. B di liéu nay
dwoc cung cap codng khai tai cdng dir liéu
WorldPop (https://www.worldpop.org) va dwoc
st dung rodng rai trong cac nghién ctvu vé phan
bd dan cw, quy hoach lanh thé va danh gia tac
dong cua con ngudi dén méi trwdng. Trong
nghién ctu nay, div lieu dan sé nam 2020 cho
Viét Nam dwoc s dung dé& phan anh phan bd
dan cw gan nhét véi thoi diém nghién ciu
[29][30].

D& liéu WorldPop cung cap théng tin sbé
lwong dan cu trén tirng 6 lwdi khdng gian voi dd
phan gidi khoang 100 m x 100 m, cho phép mé
ta chi tiét sw phan bd dan sé theo khoéng gian.
Mbi 6 raster bidu dién wéc tinh sé ngudi sinh
sbng trong 6 lwdi twong tng. DI liéu dwoc tai
vé dwéi dang tép raster dinh dang GeoTIFF (.tif),
c6 hé toa do dia ly WGS84 (EPSG:4326), thuan
lgi cho viéc tich hgp véi cac div liéu khéng gian
khac trong méi trwong GIS [31] Trong qua trinh
xt ly, I&p div liéu dan sb dwoc cét theo ranh gidi
hanh chinh tinh Thanh Héa dé tao I&p raster dan
s cho khu vic nghién cru. Sau do, cac gia tri
dan sb dwoc chuan hoéa vé cung thang do nham
phuc vu viéc tich hop véi cac I&p div liéu khac
(vi du nhv mang lwéi giao théng) trong qua trinh
tinh toan chi sé xao tron.

c. D& liéu mang lwéi giao théng

D@ liéu mang lwéi giao thong st dung trong

nghién ciru duoc thu thap tr OpenStreetMap

(OSM) théng qua thw vién OSMnx trong mobi
trwdng Python. OpenStreetMap la mét co sé& dir
liéu ban d mé toan ciu, dwoc xay dwng theo
mé hinh cdng ddng déng gép va dugc cap nhat
thworng xuyén, cung cp théng tin chi tiét vé hé
thdng ha tang giao théng nhw dudng cao tbc,
quéc 16, tinh 16 va cac tuyén dwong dia phuong.
Nh& pham vi ph toan cau va kha néng truy cap
mé&, dir lieu OSM da dwoc s dung réng rai
trong nhiéu nghién ctvu GIS va vién tham nham
phan tich ciu truc khéng gian d6 thi, mé hinh
héa giao théng va danh gia tac déng cua cac
hoat ddng cda con ngwdi Ién méi truwdng [9, 32].

D liéu tai vé tlr OpenStreetMap cé dang
vector, thé hién hinh hoc cla cac tuyén dwdng
giao thdng cung véi cac thudc tinh mo ta loai
dwong. Sau khi thu thap, I&6p dir liéu giao thdng
duoc chuyén sang hé toa d6 dia ly WGS84
(EPSG:4326) va cat theo ranh gidi hanh chinh
cta tinh Thanh Héa dé& dadm bao phu hop voi
pham vi nghién ctu. Pé phuc vu cho qua trinh
tinh toan chi s& xao tron, dir liéu vector cua
mang lwdi giao théng duwoc chuyén dbi sang div
liéu raster v&i cung kich thwéce lwdi va hé quy
chiéu v&i 16p div liéu dan sb. Qué trinh raster
héa nay cho phép biéu di&én sw phan bb cta ha
tang giao théng theo khéng gian va tao diéu kién
thuan lgi cho viéc tich hgp v&i cac lop dir liéu
raster khac trong mé hinh tinh toan chi sé x&o
trén [32, 33].
d. D@ liéu I1&p pha dat

D@ liu I&6p pha dat (Land Use/Land Cover -
LULC) st dung trong nghién ctru dwoc thu thap
tlr b dir liéu ALOS Land Cover Dataset do Co
quan Tham hiém Hang khoéng Vi tru Nhat Ban
(JAXA) phat trién. Bo dir liéu nay dwoc xay dwng
dwa trén chudi anh vién tham d6 phan giai cao
t vé tinh ALOS va cac nguén di liéu bd tro
khac, cho phép cung cap thong tin I&6p pha dat
trén pham vi toan ciu véi dd chinh xac cao va
d6 phan gidi khong gian khoang 30 m. D liéu
LULC tlr JAXA dwoc cung cép cong khai thong
qua cbng di¥ lieu cia JAXA Earth Observation
Research Center va dwgc str dung réng rai trong
cac nghién clru vé giam sat tai nguyén dat, danh
gia bién dong lép phu dat va phan tich canh
quan sinh thai bang cdng nghé vién tham va GIS
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[34,35].

Tw I&p div liéu LULC géce, tién hanh bién tap
va tai phan loai cac loai I6p phi dat thanh 10
nhém 1&p pha chinh nham phuc vu cho viéc tinh
toan chi sb xao tron canh quan. Cac Iép nay bao
gdm: (1) khu dan cw, (2) rudng lua, (3) dat néng
nghiép, (4) déng cd, (5) dat tréng, (6) cay bui, (7)
rirng, (8) dat ngap nudc, (9) mat nwdc va (10)
khu vic nuéi trdng thdy san. Sau khi tai phan
loai, mbi I1&p pht dat dwoc gan mot gia tri mae
dd xao tron khac nhau phan anh mic d6 tac
dong cla con ngwdi dén hé sinh thai, trong dé
cac khu vuc xay dwng va déat tréng cé6 mirc do
xdo trén cao hon so v&i cac khu vye rieng hoac
mat nwdc. Cac gia tri nay sau dé dwoc chuan
héa va chuyén déi thanh 10 murc chi s xao tron,
tao thanh l&ép di liéu raster phuc vu cho viéc
phan tich va xay dwng ban dé x&o trdn trong khu
virc nghién clru.
2.2. Phwong phap xac dinh chi sé xao trén
a. Xac dinh DI tir LULC

Chi sb xao trén canh quan dwoc xac dinh
dwa trén gia dinh rang céac loai hinh I1&p pha dat
phan anh mdc dd tac dong khac nhau cla con
nguwdi Ién hé sinh thai. Cac khu vyc cé cwdng
dd str dung dat cao nhw khu dan cw, dat néng
nghiép hodc dat tréng thwdng chiu tac dong
manh tir cac hoat dong kinh té - xa héi, trong khi
cac hé sinh thai tw nhién nhw rirng hodc dat
ngap nwéc cé6 mirc do can thiép clda con nguwoi
thdp hon. Do d6, viéc st dung dir liéu I&p pha
dat dé xay dwng chi sd x&o tron cho phép danh
gia dinh lwong mirc d6 tac dong cda hoat déng
st dung dat dén cAu tric va chirc ndng cla hé
sinh thai trong khong gian.

Trong nghién clru nay, div liéu 16p pha dat
sau khi dwogc bién tap thanh 10 nhém I&p phu
chinh gébm: khu dan cw, ruéng lua, dat néng
nghiép, déng cd, dat trong, cay bui, rirng, dat
ngap nwdc, mat nwéc va nudi tréng thiy san
dwoc sir dung lam div liéu dau vao dé tinh toan
chi sb xao tron. Méi loai 16p phu dat dwoc gan

Chi s6 xao tron tai mbi 6 raster dwoc xac
dinh theo cbéng thwrc:

o W)

i 5 1)

mot trong s6 xao trén nham phan anh mc dod
tac dong clia con nguwdi. Cac I6p pha dat co
mirc d6 can thiép manh nhw khu dan cw hoac
dat trbng dwoc gan gia tri cao hon, trong khi cac
|&p nhw rirng hodc dat ngap nwéc dugc gan gia
tri thAp hon do it chiu &nh hwéng truc tiép cla
con nguoi. Lop mat nwdc tw nhién dwoc gan gia
tri thAp nhét vi mirc do x&o trén gan nhw khong
dang ké.

Gia st L, la loai I&p pht dat cta 6 raster ther i
va W(L,) 1a trong sb xdo tron twong wng vai lop
pht dét dé. Gia tri cia W (L,) dwoc xay dung
dwa trén cuéng d6 can thiép cia con nguoi dbi
véi tirng loai Iép phu dét. Cac 16p pha dat co
mirc dd phat trién ha tang hodc s dung tai
nguyén cao sé dwoc gan trong sb lén hon.
Ngwoc lai, cac hé sinh thai tw nhién it bj tac
dong sé cé trong sb thap. Gia tri cla trong sbé
dworc trinh bay trong bang 1.

Bang 1. Gia tri trong sé cua cac I&p phu dat

Loai I&p Murc do tac <
TT T ek ) T 0
phu dét déng rong so
1 | Khudancw R4t cao 5
2 | Rudng lua Cao 4 (3)
3 Dat _Tong Cao 4
nghiép
4 | Bong cd Trung binh 3(2)
5 | Dattrong Cao 4
6 | Cay bui Thép 2
7 | Rirng Rat thap 1
Dét ng3 "
g | D2 n9ap RAt thap 1
nwéc
9 | Mat nuwoc Gan nhu 0
khong
Nuéi tréng
10 Cao 4 (3
thly san 3)

Dé thuan tién cho viéc phan tich khoéng gian
va tric quan hoéa ban dé, chi sd xao tron duoc
phan loai thanh 10 mc xao trén véi codng thirc
tinh:
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DI, (10) = DI, x 10 @)

Trong bang 1, gia tri trong ngodc don chinh
la trong sb clia I&p phi dét tai phwong an phan
loai thanh 10 mdrc xao trén.

Viéc phan loai mirc 4 tac déng va gan trong
sb trong Bang 1 dwoc xay dwng dwa trén mirc
do can thiép cla con ngudi déi vai tirng loai Iop
pht d4t theo quan diém sinh thai canh quan va
cac nghién clru vé tac dong nhan sinh lén hé
sinh thai [2][21]. Nguyén t&c chung l1a cac loai
hinh s dung dat c6 cuwong do khai thac tai
nguyén, xay dwng co s& ha tang hoac chuyén
ddi bé mat tw nhién cang Ién thi mic d6 xao
trén sinh thai cang cao va duwoc gan trong sb
I6n hon. Cac trong sb dwoc xay dwng theo
thang thr bac tir 0 dén 5 nham phan anh twong
déi sw khac biét vé mirc dod tac dong cua con
ngwdi gitba cac loai I6p pha dét, ddng thoi bao
dam thuan lgi cho viéc chuan hoa va tinh toan
chi s6 x40 tron canh quan.

b. Xac dinh DI t&r di¥ liéu dan sb va giao théng

Bén canh phwong phap xac dinh chi sé x&o
tron tir div liéu 1&p pha dat, nghién ctru ciing xay
dwng chi s x40 tron dwa trén cac yéu t ap luc
cla con nguoi, bao gbm mat dd dan sbé va
mang lwéi giao théng. Hai yéu té nay duwoc xem
la cac chi bao quan trong phan anh mirc d6 tac
ddng ctia con ngudi dén moi trwdng va cau trac
canh quan, bdi cac khu vwc c6 mat dé dan cw
cao va hé théng giao théng phat trién thuwong
gan lién v&i qua trinh dé thi hda, phat trién ha
tang va chuyén déi str dung déat [1, 2]. Do do,
viéc tich hop div lieu dan sé va giao théng cho
phép danh gia mirc d6 xao tron clda canh quan
dwéi géc dod tac dong cua con nguwoi trong
khéng gian dia ly.

Dé& dadm bao kha nang so sanh gitra cac bién
dau vao, cac gia tri cta I&p dan sb va 16p giao
théng dwoc chuadn hoéa vé khoang [0,1] theo
phwong phap chuan héa min—-max [36][37]:

X' = ﬁ (3)
Xmax - Xmin

Trong d6 X 1a gia tri ban dau cla bién, Xmin va

Xmax 1an lwot 1a gia tri nhd nhat va Ién nhat trong

tap div lieu, va X'la gié tri sau khi chuén hoa.

Sau khi chuén hoa, hai I&p dir liéu dwoc tich
hop dé xac dinh chi sé xao trén nhan sinh theo
cong thire [21]:

P'+R
DI, =— '
2

Trong do6 Dl; |a gia tri xao trén tai 6 raster thw

i, P'la mat do dan sé chuén héa va R'la mat do

(4)

giao théng chudn hoéa. Cong thirc (4) phan anh
gid dinh rdng mat d6 dan cw va muc do phat
trién ha tng giao thdong c6 déng gop twong
dwong trong viéc tao ra ap lwc nhan sinh |én hé
sinh thai.
3. KET QUA VA THAO LUAN
3.1. Két qua xac dinh chi sé DI tir dir liéu
LULC

Dwa trén phwong phap va thuat toan xac
dinh chi s6 xao tron tir di¥ liéu 1&p pha dat da
trinh bay & muc 2.2, chi sb DI dwoc tinh toan
cho toan b6 khu virc nghién clru trén co s& 1ép
dr liéu LULC da duwoc tai phan loai va gan trong
sb twong ng. K&t qua tinh toan cho phép xay
dwng ban dé phan bd khéng gian ctia chi s6 xao
trén canh quan trong tinh Thanh Héa. Két qua
cta hai phwong an biéu dién chi s DI, bao gdbm
dang gia tri lién tuc (Hinh 1) va dang phan loai
thanh 10 mdrc xao tron (Hinh 2).

Vido (°)

Kinh d§ (°)

Hinh 1. Két qua xac dinh DI tir LULC dang gia
tri lién tuc
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Vidé (%)

104.4 104.9 105.9

105.4
Kinh dg (°)

Hinh 2. Két qua xac dinh DI tir LULC vé&i 10
murc xao tron

T két qua xac dinh dwoc trong hai phwong
an co6 thé thay, & phwong an biéu dién dang gia
tri lién tuc (Hinh 1), chi s& DI chd yéu trong
khoang 0,6 - 0,8, phan anh m&c d6 xao trén
twong dbi cao trén phan I&én dién tich khu vuc
nghién ctru. Cac khu vyc cé gia tri DI cao tap
trung chd yéu tai ving déng bang va ven bién,
noi c6 mat dé dan cw Ién va hoat déng san xuét
néng nghiép, dd thi va nudi trong thly san phat
trién manh. Nguwoc lai, cac khu vyc co gia tri DI
thap thwérng phan bé & viing nui phia Tay va Tay
Béc cua tinh, noi dién tich rirng va thdm thuc vat
tw nhién con chiém wu thé.

Khi chi s6 xao tron dwoc phan loai thanh 10
mic (Hinh 2), sw phan bb khéng gian cla céac
vung c6 murc dd xao trén khac nhau dwoc thé
hién ré rang hon. Cac mic xao tréon cao (it
murc 8 - 10) tap trung chu yéu tai khu vwe do thi,
cac vung phat trién kinh t& ven bién va cac khu
vwc déng bang ven séng MA. Trong khi d6, cac
murc x&o tron thap (mac 1 - 3) chi yéu xuét hién
& cac khu vuc rirng va vung nui phia Tay, noi
hoat ddng clia con ngudi con han ché. So sanh
hai phwong an biéu dién cho thdy ban dé DI
dang lién tuc phan anh tét xu thé bién ddi cworng
dd xao trén trong khdong gian, trong khi phwong
an phan loai 10 muc giup nhan dién rd hon cac
khu vwc c6 mirc d6 xao trébn khac nhau, tr do
hd tro hiéu qua cho viéc phan tich va danh gia
cau truc canh quan trong khu vc nghién ctru.
3.2. Két qua xac dinh chi s6 DI tir div liéu dan
s6 va giao théng

9n (10 mire)

B3
o

Chi 56 xdo tron

0.0

1049 1054

Kinh dé (%)

105.9

Hinh 3. Két qua xac dinh DI tir div liéu dan sé
va giao théng

Két qua trong hinh 3 cho thay chi sb DI ¢6 sy
phan bd khéng déng déu theo khéng gian, phan
anh rd mrc d6 tac dong clia con nguwoi. Cac khu
vuc cé gia tri DI cao tap trung chi yéu tai ving
ddng bang va ven bién, noi mat do dan cw 16n
va hé théng giao théng phat trién day dac.

Nguwoc lai, cac khu vuc cé gia tri DI thap chu
yéu phan bd tai viing nui phia Tay va Tay Bac
cla tinh, noi mat d6 dan cw thap va mang lu6i
giao théng thwa thét. Biéu nay cho thdy mic d6
tac dong clia con nguwdi tai cac khu vire nay con
han ché so v&i khu vwc ddng bang. Ngoai ra,
trén ban d6 cling c6 thé nhan thay cac dai gia tri
DI twong di cao phan bd doc theo cac tuyén
dwdng giao théng chinh, phan anh anh hwéng
cla ha tang giao théng dén mirc d6 x&o trdn cla
canh quan.

3.3 Két qua xac dinh DI két hop dir liéu
LULC, dir liéu dan sé va giao théng

Hinh 4 thé hién két qua xac dinh chi sé x&o
trén canh quan khi tich hgp déng théi ba nguén
dir liéu gdm LULC, mat d6 dan sb va mang lwéi
giao théng. Viéc két hop cac yéu té6 nay cho
phép danh gia mic d6 tac dong clia con nguwoi
[én hé sinh thai moét cach toan dién hon so v&i
cac phwong an s dung tirng nguén dir liéu
riéng lé.

T hinh 4 c6 thé thay, chi sb xao trdn c6 sy
phan bd khéng ddng déu theo khong gian va thé
hién rd6 sy khac biét gilta cac khu vwc khac
nhau. Cac khu vwc cé gia tri DI cao tap trung
cht yéu tai vung ddng bang trung tam va khu
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vie ven bién phia Bong. Pay 1a nhirtng khu vuc
c6 mat do dan cw I&n, hoat déng kinh té - xa hoi
phat trién manh, déng thoi hé théng giao théng
va co s& ha tAng twong dbi day dac.

Nguwoc lai, cac khu vwe céd chi sb xao tron
thdp chi yéu phan bd & vung nui phia Tay va
Tay Béc. Day la khu vic c6 mat do dan cw thap,
mang lwdi giao thong thwa thét va dién tich
rirng tw nhién con twong ddi 1&n. Piéu nay cho
thdy cac hé sinh thai tai khu viec mién nuai van
duy tri dwgc mirc dé dn dinh cao hon so V&
vung ddng bang va ven bién, noi chiu tac déng
manh cla cac hoat ddng nhan sinh.

So sanh véi két qua xac dinh DI chi st dung
dir lieu LULC (Hinh 1 va Hinh 2) c6 thé thay, két
qua xac dinh dwoc phan anh ré rang clia mdc
dod xao tréon canh quan.

Vido ()

4.4 104.9 1054 105.9
Kinh dé (¥)

Hinh 4. Két qua xac dinh DI ttr di¥ liéu LULC,
dan sé va giao théng
Phwong an st dung dir liéu dan sé va giao
théng (Hinh 3) thé hién rd &nh hwéng cla cac
yéu t6 nhan sinh, véi cac ving DI cao tap trung
tai cac do thi, khu dan cw déng duc va doc theo
cac truc giao théng chinh. Tuy nhién, phwong
phap nay chwa xem xét dén dac diém sinh thai
va cAu truc |&p pha dat ctia canh quan, do dé
chwa phan anh day dd mc do bién déi cia hé
sinh thai ty nhién. Phwong an tich hop nay giup
khac phuc dwoc han ché cla tirng phwong an
riéng 18, ddng thoi cung cép céi nhin toan dién
hon vé mirc dd xao trén cha canh quan. Két qua
cho thay s phan bé DI khéng chi phu thudc vao
loai hinh s dung d4t ma con chiu anh hwéng rd

rét cia mat do dan cw va sy phat trién cta hé
thdng giao théng.
3.4 Thao luan
Két qua nghién ctru cho thay chi sb x&o tron cé
kha nang phan anh ré sw khac biét vé mirc d6
tac dong clia con nguwdi Ién cadnh quan sinh thai
theo khoéng gian. Sy phan bd DI cao tai cac khu
vie dong bang va ven bién cla tinh Thanh Hoa
phu hgp v&i nhan dinh trong cac nghién cltru
sinh thai canh quan trwdc d6 thé hién sw gia
tang clGa gia tri DI gan lién v&i cudng do s
dung dat, do6 thi héa va phat trién ha tAng giao
théng [1]. Viéc st dung dir liéu I1&p phu dat két
hop véi cac yéu td nhan sinh nhw mat do dan sé
va mang lwéi giao théng gilp phan anh déng
thdi c& ciu tric canh quan va ap lwc xa hoi lén
hé sinh thai. Cach tiép can nay twong dong voi
cac nghién clru da co khi xay dwng DI tdng hop
fhdm danh gia tac dong clia con nguwdi l1én canh

an rirng hodc hé sinh thai & quy mé vung [4]
goai ra, s khac biét rd rét gilva vung nui phia
‘Tay va ving ddng bang - ven bién trong két qua
1gb|en ctu cling phu hop véi cac nghién ciu vé
,a"a trac canh quan cho thdy cac khu vuc cé
,u@’ng dod hoat dong ctia con nguwdi thap thuwong
duy tri dwoc mirc do 6n dinh sinh thai cao hon
s0 vOi cac khu vc phat trién kinh té - xa hoi
nanh [8].

én canh do, viéc tich hop nhiéu nguf‘)n div liéu
dé xac dinh chi s DI ciing gép phan khéc phuc
han ché clia cac phwong phap chi dwa trén mot
loai di¥ liéu. Cac nghién ctru str dung div liéu
vién tham don 1&, chang han nhw chi sb DI ti
bién d6i phd hodc phat hién bién dong che phu
rirng, thwdng phan anh tét sy thay déi ctia tham
thwe vat nhung khé xac dinh day dd nguyén
nhan xao tron néu khong két hop thém théng tin
vé hoat déng cta con ngudi [3][9]. Do do, viéc
két hop di¥ lieu I&p pha dat véi cac yéu td kinh
té - x4 hoi nhw dan sd va giao théng trong
nghién cru nay cho phép danh gia xao tron theo
cach tiép can da ngudn di¥ liéu, twong tw nhw
cac nghién ctu tich hop di liéu vién tham va
GIS trong phan tich rdi ro sinh thai canh quan
[7]. Tuy nhién, két qud van phu thudéc vao do
chinh xac cta di liéu dau vao, dic biét Ia ban
dd I&ép pha dat va div liéu nhan sinh, cling nhw
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phwong phéap chudn héa va gan trong sé trong
quéa trinh xay dwng chi sé. Vi vay, trong céac
nghién ctru tiép theo can xem xét bd sung cac
div liéu da thoi gian tor vién tham hodc céac chi
s6 canh quan khac nhdm nang cao kha ning
phan anh dong lwc bién dbi cia hé sinh thai va
cai thién dd tin cay cua két qua danh gia xao
tron & quy mo6 khong gian Ion.

Két qua nghién ctu cho thay viéc tich hop déng
thoi div lieu LULC véi cac yéu t6 ap lwc nhan
sinh cho phép phén anh day da hon méc dod xao
trén canh quan so v&i viéc xem xét tirng yéu t6.
Két qua nghién clru con c6 diém han ché d6 14
chwa thue hién pha tich dinh lwong mébi quan hé
gitra chi sb DI v&i cac dac trwng cha dan cw,
giao théng va céac yéu t6 kinh t& - xa hoi khéc.
Do d6, két qua chi yéu danh gia kha nang phan
anh cda chi sé DI d6i véi mirc dd xao tron canh
quan, thay vi gidi thich quy luat phan b cla cac
yéu té nhan sinh.

4. KET LUAN VA KIEN NGHI

Nghién ctru nay da xdy dwng va danh gia
mot s phwong phap xac dinh chi sb x&o tron
canh quan cho tinh Thanh Héa dwa trén di liéu
|&p pha dat, mat d6 dan sb va mang luéi giao
théng. Két qua cho thay chi sé DI c6 kha nang
phan anh kha ré sy khac biét vé mirc d6 tac
dong clia con ngwoi |én canh quan sinh thai
theo khoéng gian. Cac khu vuc dbéng bang, ven
bién va do thi thuwdong cd gia tri DI cao do tap
trung dan cw, phat trién giao thong va hoat dong
san xuat manh, trong khi cac khu vyc mién nui
phia Tay va Tay Bac co gia tri DI thdp hon nho
dién tich rirng tw nhién I&n va mrc dd can thiép
cla con nguwdi con han ché. Viéc si dung di
liéu I&p phi dat cho phép danh gia truc tiép dac

diém cAu tric canh quan, con di liéu dan sb va
giao théng phan anh rd hon ap Iwc nhan sinh
ddi v&i hé sinh thai.

Két qua dat dwoc cho thdy dir liéu 16p
phl dat, dan sb va giao théng phan anh céac
khia canh khac nhau cua qua trinh xao trén
canh quan. Trong d6, dir liéu I&p pha dat thé
hién d&c diém cAu tric va trang thai st dung dét
cla canh quan, con di¥ liéu dan sbé va giao
thong phan anh mirc do tac dong clia cac hoat
dong nhan sinh Ién hé sinh thai. Viéc tich hop
cac ngudn dir liéu nay cho phép xem xét ddng
thdi cac yéu té canh quan va ap lwc nhan sinh
trong qué trinh xay dwng chi s6 xao tron canh
quan.

Tuy nhién, mic dd hiéu quad cla phwong
phap tich hgp so v&i cac phwong phap str dung
tirng ngudn dir liéu riéng 1& can tiép tuc duoc
danh gia béng cac chi tieu dinh lwong, céac
phuwong phap xac dinh trong sb hodc cac kiém
dinh thdng ké trong cac nghién ctru tiép theo.

Trong céac nghién ctru tiép theo, can tiép tuc
hoan thién phwong phap bang cach téi wu viéc
xac dinh trong sé, tich hop di liéu vién tham da
thdi gian va cac yéu té kinh t& - xa hoi, dong
thoi kiém dinh dinh lwong nhdm nang cao db tin
cay va kha nang &ng dung cla chi sé x&o trén
canh quan.

5. LOI CAM ON

Tap thé tac gia xin chan thanh cam on dé tai
cadp BO6 Noéng nghiép - Méi trudng ma sb
TNMT.PL.2025.06.03 da cung cap dir liéu va
kinh phi dé thwc hién bai bao nay.

TAI LIEU THAM KHAO

[1]. Turner, M.G.(2010). Disturbance and landscape dynamics in a changing world. Ecology . 91(10):

p. 2833-2849. https://doi.org/10.1890/10-0097.1

[2]. Monica G. Turner. 2005. Landscape Ecology: What Is the State of the Science?. Annual Review
Ecology, Evolution, and Systematics. 36:319-344. https://doi.org/10.1146/annurev.ecolsys.36.

102003.152614

[3]. Rogan, J., et al. (2006). Integrating GIS and remotely sensed data for mapping forest
disturbance and change. Understanding forest disturbance spatial pattern: Remote sensing GIS

JOURNAL OF SCIENCE AND TECHNOLOGY QUI, VOL.04, Ne 02, 2026


https://doi.org/10.1890/10-0097.1
https://doi.org/10.1146/annurev.ecolsys.36.102003.152614
https://doi.org/10.1146/annurev.ecolsys.36.102003.152614

TAP CHi KHOA HQC VA CONG NGHE QUI, TAP 04, SO 02, 2026 KHOA HOC TRAI PAT VA MO

approaches, p. 133-172.

[4]. Rodrigues, E.T., A.M.V. Monteiro, and M.l.S. Escada.(2025). Assessing forest landscape
disturbance and structural integrity through synthetic indices in the Brazilian Amazon.
Environmental  Sustainability  Indicators, 28: p. 101009. https://doi.org/10.1016/
j.indic.2025.101009

[5]. Van Beynen, P. and K. Townsend. (2005). A disturbance index for karst environments.
Environmental Management. 36(1): p. 101-116. https://doi.org/10.1007/s00267-004-0265-9

[6]. Van Beynen, P.E. and K.M. van Beynen. (2011). Human disturbance of karst environments, in
Karst management. Springer. p. 379-397. https://doi.org/10.1007/978-94-007-1207-2 17

[7]. Xu, W., et al. (2025). Assessing Landscape Ecological Risk from Mining in the River Source
Region of the Yellow River Basin. Land. 14(11): p. 2152. https://doi.org/10.3390/land14112152

[8]. Ren, S., et al. (2023). Influence of natural and social economic factors on landscape pattern
indices-the case of the Yellow River basin in Henan Province. Water. 15(23): p. 4174.
https://doi.org/10.3390/w15234174

[9]. Hansen, M.C., et al. (2013). High-resolution global maps of 21st-century forest cover change.
Science, 2013. 342(6160): p. 850-853. DOI: 10.1126/science.1244693

[10].Kennedy, R.E., Z. Yang, and W.B. Cohen. (2010). Detecting trends in forest disturbance and
recovery using yearly Landsat time series: 1. LandTrendr-Temporal segmentation algorithms.
Remote Sensing of Environment. 114(12): p. 2897-2910. https://doi.org/10.1016/].rse.
2010.07.008

[11].Cohen, W.B., Z. Yang, and R. Kennedy. (2010). Detecting trends in forest disturbance and
recovery using yearly Landsat time series: 2. TimeSync-Tools for calibration and validation.
Remote Sensing of Environment. 114(12): p. 2911-2924. https://doi.org/10.1016/j.rse.
2010.07.010

[12]. Nguyen, H.T., et al. (2017). Mapping forest disturbance and recovery for forest dynamics over
large areas using Landsat time-series remote sensing. in Remote Sensing for Agriculture,
Ecosystems, and Hydrology XIX. SPIE. https://doi.org/10.1117/12.2276913

[13].Viana-Soto, A. and C. Senf. (2025). The European Forest Disturbance Atlas: a forest
disturbance monitoring system using the Landsat archive. Earth System Science Data. 17(6): p.
2373-2404. https://doi.org/10.5194/essd-17-2373-2025

[14]. Tyukavina, A., et al. (2017). Types and rates of forest disturbance in Brazilian Legal Amazon,
2000-2013. Science advances. 3(4): p. €1601047. DOI: 10.1126/sciadv.1601047

[15]. Molnar, T. and G. Kiraly. (2024) Forest disturbance monitoring using cloud-based Sentinel-2
satellite imagery and machine learning. Journal of imaging. 10(1): p. 14. https://doi.org/10.3390/
jimaging10010014

[16]. Hai, P.M. and D.T. Hoai. (2019). Nghién ctiu co sé khoa hoc trong lura chon chi sé cdnh quan
phu hop phuc vu cong tac giam sét bién déi céu trac romg ngdp man. Thuc nghiém tai rimg
ngap man mii Ca Mau. Tap chi Khoa hoc Do dac va Ban db. (42): p. 20-25.

[17]. Tam, P.M., P.H. Hai, and P.V. Manh. (2020). Ung dung vién tham va do do cénh quan trong phan
tich xu thé bién déng st dung dat khu vuc huyén Van Chén, tinh Yén Béi giai doan 2008-2017.
Tap chi Khoa hoc Trweng Pai hoc Sw pham Thanh phd H& Chi Minh. 17(6): p. 1063-1063.
DOI: 10.54607/hcmue.js.17.6.2753(2020)

[18]. Cwong, H.T. (2025). Phan tich Gradient danh gia xu hwéng mé réng dé thi hda tai khu v phia
Bé&c va Tay Bac cda thanh phé HA Chi Minh, in Héi thdo khoa hoc quén ly dét dai toan quéc 1an
ther 3, Quén ly dat dai bén ving (SLM2025).

JOURNAL OF SCIENCE AND TECHNOLOGY QUI, VOL.04, Ne 02, 2026


https://doi.org/10.1016/j.indic.2025.101009
https://doi.org/10.1016/j.indic.2025.101009
https://doi.org/10.1007/s00267-004-0265-9
https://doi.org/10.1007/978-94-007-1207-2_17
https://doi.org/10.3390/land14112152
https://doi.org/10.3390/w15234174
https://doi.org/10.1126/science.1244693
https://doi.org/10.1016/j.rse.2010.07.008
https://doi.org/10.1016/j.rse.2010.07.008
https://doi.org/10.1016/j.rse.2010.07.010
https://doi.org/10.1016/j.rse.2010.07.010
https://doi.org/10.1117/12.2276913
https://doi.org/10.5194/essd-17-2373-2025
https://doi.org/10.1126/sciadv.1601047
https://doi.org/10.3390/jimaging10010014
https://doi.org/10.3390/jimaging10010014
https://doi.org/10.54607/hcmue.js.17.6.2753(2020)

TAP CHi KHOA HQC VA CONG NGHE QUI, TAP 04, SO 02, 2026 e-ISSN: 2815-6145

[19].Pang D& Lam, P, et al. (2025). Panh gia tac dong cda phat trién du lich dén méu dang canh
quan quén ddo Cén Do bang phuong phép tich hop GeoAl va dé do khéng gian. Tap chi Khoa
hoc va Cong nghé lam nghiép. 14(7): p. 112-123.

[20].Kim, T.H., et al. (2025). Panh gia chét lwong méi trwdng sinh théi vang Péng bang séng Cuu
Long tng dung cdng nghé vién tham va GIS. Tap chi Khoa hoc Pai hoc Can Tho. 61: p. 10-23.
DOI: 10.22144/ctujos.2025.053

[21]. Eric W. Sanderson, M.J., Marc A. Levy, Kent H. Reford, Antointte V. Wannebo, Gillan Woolmer.
(2002). The Human Footprint and the Last of the Wild: The human footprint is a global map of
human influence on the land surface, which suggests that human beings are stewards of nature,
whether we like it or not. BioScience. 52(10): p. 891 - 904. https://doi.org/10.1641/0006-
3568(2002)052[0891: THFATL]2.0.CO;2

[22]. Woolmer, G., et al. (2008). Rescaling the human footprint: a tool for conservation planning at an
ecoregional scale. Landscape and Urban Planning. 87(1): p. 42-53.
https://doi.org/10.1016/j.landurbplan.2008.04.005

[23]. Forman, R.T. and L.E. Alexander. (1998). Roads and their major ecological effects. Annual
Review of Ecology and Systematics. 29(1): p. 207-231. https://doi.org/10.1146/annurev.
ecolsys.29.1.207

[24]. Haddad, N.M., et al. (2015). Habitat fragmentation and its lasting impact on Earth’s ecosystems.
Science advances. 1(2): p. €1500052. DOI: 10.1126/sciadv.1500052

[25]. McGarigal, K., Cushman, S. A., Neel, M. C., Ene, E. (2002). FRAGSTATS: spatial pattern
analysis program for categorical maps. Computer software program produced by the authors at
the University of Massachusetts.

[26].Li, X. and A.G.-O. Yeh. (2004). Analyzing spatial restructuring of land use patterns in a fast
growing region using remote sensing and GIS. Landscape Urban planning. 69(4): p. 335-354.
https://doi.org/10.1016/j.landurbplan.2003.10.033

[27]. Do, T.P.T., et al. (2024). Establishing a plastic waste map using remote sensing data in the
coastal area of Thanh Hoa province (Vietnam). Naukovyi Visnyk Natsionalnoho Hirnychoho
Universytetu. 5(5): p. 116 - 122. https://doi.org/10.33271/nvnhqu/2024-5/116

[28]. Thi Phuong, T. (2024). et al. Assessment of land cover changes using sentinel-2 satellite image
data: A case study of Thanh Hoa coastal area, Viet Nam. in IOP Conference Series: Earth and
Environmental Science. IOP Publishing. DOI 10.1088/1755-1315/1345/1/012026

[29]. Tatem, A.J. (2017). WorldPop, open data for spatial demography. Scientific data. 4(1): p.
170004. https://doi.org/10.1038/sdata.2017.4

[30].Lloyd, C.T., A. Sorichetta, and A.J. Tatem. (2017). High resolution global gridded data for use in
population studies. Scientific data. 4(1): p. 170001. https://doi.org/10.1038/sdata.2017.1

[31]. Bersabe, J.T. and B.-W. Jun. (2025). Exploring the Impact of Multi-Source Gridded Population
Datasets on Flood-Exposed Population Estimates in Gangnam, Seoul. ISPRS International
Journal of Geo-Information. 14(7): p. 262. https://doi.org/10.3390/ijgi14070262

[32].Boeing, G. (2017). OSMnx: New methods for acquiring, constructing, analyzing, and visualizing
complex street networks. Computers, environment urban systems. 65: p. 126-139.
https://doi.org/10.1016/j.compenvurbsys.2017.05.004

[33]. Barrington-Leigh, C. and A. Millard-Ball. (2017). The world’s user-generated road map is more
than 80% complete. PloS one. 12(8): p. e0180698. https://doi.org/10.1371/journal.pone.0180698

[34]. Tadono, T., et al. (2014). Precise global DEM generation by ALOS PRISM. ISPRS Annals of the
Photogrammetry, Remote Sensing Spatial Information Sciences. 2. p. 71-76.

JOURNAL OF SCIENCE AND TECHNOLOGY QUI, VOL.04, Ne 02, 2026


https://doi.org/10.22144/ctujos.2025.053
https://doi.org/10.1641/0006-3568(2002)052%5b0891:THFATL%5d2.0.CO;2
https://doi.org/10.1641/0006-3568(2002)052%5b0891:THFATL%5d2.0.CO;2
https://doi.org/10.1016/j.landurbplan.2008.04.005
https://doi.org/10.1146/annurev.ecolsys.29.1.207
https://doi.org/10.1146/annurev.ecolsys.29.1.207
https://doi.org/10.1126/sciadv.1500052
https://doi.org/10.1016/j.landurbplan.2003.10.033
https://doi.org/10.33271/nvngu/2024-5/116
https://doi.org/10.1038/sdata.2017.4
https://doi.org/10.1038/sdata.2017.1
https://doi.org/10.3390/ijgi14070262
https://doi.org/10.1016/j.compenvurbsys.2017.05.004
https://doi.org/10.1371/journal.pone.0180698

TAP CHi KHOA HQC VA CONG NGHE QUI, TAP 04, SO 02, 2026 KHOA HOC TRAI PAT VA MO

https://doi.org/10.5194/isprsannals-11-4-71-2014

[35]. Shimada, M., et al. (2014). New global forest/non-forest maps from ALOS PALSAR data (2007-
2010). Remote Sensing of environment. 155: p. 13-31. https://doi.org/10.1016/j.rse.2014.04.014

[36]. Han, J., Pei, J., & Tong, H. (2022). Data mining: concepts and techniques. Morgan kaufmann.

[37]. Trong, N. G., Quang, P. N., Cuong, N. V., Le, H. A., Nguyen, H. L., & Tien Bui, D. (2023). Spatial
Prediction of Fluvial Flood in High-Frequency Tropical Cyclone Area Using TensorFlow 1D-
Convolution Neural Networks and Geospatial Data. Remote Sensing, 15(22), 5429.
https://doi.org/10.3390/rs15225429

Thoéng tin cua tac gia:

ThS. Nguyén Thi Mai Anh Trwérng Dai hoc Céng nghiép Quang Ninh
Dién thoai: +(84).0936.898.115- Email: phuonganhtung@gmail.com
PGS. TS. Nguyén Gia Trong Trudéng Dai hoc M4 - Dia chét.

bién thoai: +(84) 0963124980 - Email: nguyengiatrong@humg.edu.vn
ThS. Nguyén Huyén Thanh Coéng ty C6 phan Tw van Trac dia 339
Dién thoai: +(84) 0901351222 - Email: thanhvsmt@gmail.com
PGS.TS Trinh Lé Hung Hoc vién Ky thuat quan sy

Dién thoai: +(84) 0986652185 - Email: trinhlehung@Ilqdtu.edu.vn
ThS. Té Thanh Vii Cong ty Cb phan thiét ké xay dwng do dac thwong mai dich vu Birc Sang Dién
thoai: +(84) 0962131751 - Email: thanhvuvpdkpg@gmail.com

SOME METHODS FOR CONSTRUCTING DISTURBANCE INDICES IN
ASSESSING ECOLOGICAL LANDSCAPE CHANGES

Information about authors:

Nguyen Thi Mai Anh, Quang Ninh University of Industry,Email: phuonganhtung@gmail.com
Nguyen Gia Trong, Assoc. Prof. Ph.D., Geodesy and Environment research group, Hanoi
University of Mining and Geology, Email: nguyengiatrong@humg.edu.vn

Nguyen Huyen Thanh, M.Sc., 339 Surveying Consultant Joint Stock Company

Email: thanhvsmt@gmail.com

Trinh Le Hung, Assoc. Prof. Ph.D., Le Quy Don Technical University

Email: trinhlehung@lqdtu.edu.vn

To Thanh Vu, M.Sc., Duc Sang Trading Service Measurement Construction Design Joint Stock
Company, Email: thanhvuvpdkpg@gmail.com

ABSTRACT:

The paper presents several methods for constructing the Disturbance Index (DI) to assess the
level of human impact on ecosystems in Thanh Hoa province. The study uses an integrated GIS data
analysis method, combining land cover data (LULC), population density (WorldPop), and
transportation network data from OpenStreetMap to construct, standardize, weight, and compare
different DI determination methods. For land cover data, land use types were reclassified into 10
groups and assigned different disturbance weights depending on the level of impact caused by
human activities. In addition, population and transportation data were standardized and integrated to
reflect anthropogenic pressure on the ecological landscape. The research results show that the Dl is
unevenly distributed spatially. The plains, coastal, and urban areas of Thanh Hoa province generally
have high DI values due to concentrated population, infrastructure development, and intensive
production activities, while the western and northwestern mountainous areas have lower DI values
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thanks to large areas of natural forest and the still limited level of human impact. The study also
indicates that the method integrating land cover, population, and transportation data simultaneously
provides a more comprehensive representation of landscape disturbance levels compared to using
only a single data source. The research results contribute to supporting landscape structure
assessment, monitoring anthropogenic impacts, and serving natural resource and environmental
management toward sustainable development.

Keywords: Landscape ecology, GIS, LULC, Disturbance Index of landscape ecology
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NGHIEN CUU CONG NGHE CHE TAO BE TONG GEOPOLYMER
UNG DUNG TREN CO SO TRO BAY NHIET DIEN VINH TAN CHO
CONG TRINH KE BE BIEN

H6 Ngoc Hung!, Nguyén Thu Thay® ", Nguyén Vin Trong!

KHOA HOC TRAI PAT VA MO

vién Khoa hoc Vat liéu, Vién Han 1am Khoa hoc va Cong nghé Viét Nam

*Email: thuthuygn88@gmail.com

TOM TAT

Bai bao trinh bay két qua nghién ctu ché tao bé tdng geopolymer si¥ dung tro bay cda Nha may
Nhiét dién Vinh Tan (Binh Thuan) nhdm dinh huéng ung dung cho céc céng trinh dé ké bién. Tro
bay ban dau cé ham luong carbon chuwa chay hét cao (LOI = 10,89%), gay anh hwdéng bét loi dén
qua trinh geopolymer héa va tinh chét co ly cua vét liéu. Pé khac phuc vén dé nay, tro bay duoc xi
ly bdng phurong phép tuyén néi két hop phan cép hat nham loai bé carbon tén dw va nang cao hoat
tinh alumino-silicate. Két qua cho thdy ham lwong carbon sau xd& Iy gidm xudng con 0,66%, dap ung
yéu cdu str dung lam tién chat geopolymer. Bé téng geopolymer duoc ché tao trén co sé tro bay da
xtr ly, két hop xi 16 cao nghién mjn va dung dich kich hoat kiém. Két qua thuc nghiém cho thdy cép
phéi téi wu dat cuong do nén 57,11 MPa & tudi 28 ngay, cuong dé udn 14,49 MPa, luc kéo nhé cét
thép dat 78 780 N va kha ndng chéng thdm dat trén c4p B30. Ngoai ra, vét liéu con thé hién kha
ndng khang xam thuc tét trong méi trirong axit va sunfat nher cau tric geopolymer déc chac. Két qua
nghién ciu cho thdy bé tdng geopolymer si dung tro bay Vinh Tén cé tiém néng img dung trong cac
céu kién bé téng phuc vu céng trinh dé ke bién theo hwéng tan dung chét thai cong nghiép va gidm
phat thai khi nha kinh.

T khoa: Bé téng geopolymer; tro bay Vinh Tan; tuyén néi carbon; X/ 1o cao; céng trinh dé ké bién.

1. DAT VAN BE

Tai Viét Nam, sw phat trién nhanh chéng cua
cac nha may nhiét dién dét than gép phan quan
trong bao dam an ninh ndng lwong quéc gia,
nhuwng ciing lam phat sinh khdi lwong 1én tro
bay va xi than. Trén thé gi&i, viéc quan ly va tiéu
thu ngudn phé thai vi mé nay tr 1au da |a thach
thirc I&n dbi véi nganh nang lwong va moi
trwdng [1]. Hién nay, nha may Nhiét dién Vinh
Tan (Binh Thuan) dang 1a mét trong nhirng diém
néng vé tich tu tro xi, gay ap lwc ndng né Ién
quy dat lwu chira va dat ra yéu cau cap bach vé
viéc ché tao cac hé vat lieu xanh dwa trén nén
tang chat két dinh céng nghiép tai ché [2]. Do
do, nghién ctru thu hdi va nang cao chubi gia tri
clia ngudn tro xi nay lam nguyén liéu xay dwng
la gidi phap tat yéu, hoan toan phu hop véi xu
thé phat trién bén virng va mod hinh kinh té tuan
hoan toan cau [3].

Song song v&i bai toan xt ly chat thai, nhu
cau xay dwng va kién cd hoa ha tang ven bién
nhw hé théng ké dé bién, bén cang tai Viét Nam
hién nay 13 rét I&n. Cac cong trinh nay thuwdng
xuyén phai tiép xuc truc tiép véi méi trueng bién
xam thwc manh, noi ¢ ndng dd ion sunfate
(S04%) va chloride (CI) cao [4]. Cac tac nhan
nay pha hly cAu tric da xi mang va &n mon cbt
thép, dan dén suy gidm nhanh chéng dé bén lau
cla bé téng s dung xi mang Portland truyén
théng [5], [6]. Mac du viéc rng dung xi mang
bén sunfat cé thé han ché mot phan tdn that do
&n mon hoéa hoc, nhung qua trinh san xuét
clinker cla loai xi méng nay van tiéu thu ngudn
nang lwong hoéa thach Ion va phat thai lwong
dang ké khi nha kinh CO3 [7].

Trong nhitng ndm gan day, cong nghé vat
liéu geopolymer (chat két dinh hoat hoa kiém)
ndi 1&n nhuw mot gidi phap dot pha, cé kha nang
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thay thé hoan toan xi mang truyén théng nham
giam thiéu "d4u chan carbon" [8], [9]. Ché4t két
dinh v6 co nay dwoc hinh thanh t&r phan &ng da
trung ngwng cac pha alumino-silicate hoat tinh
trong méi trwéng kiém manh, tao nén cau tric
khéng gian ba chiéu bén virng [10]. Nhiéu cong
bd cho thay viéc két hop tro bay vé&i xi 16 cao
nghién min (GGBS) giup ti wu hoa dang ké tinh
chéat co ly va do bén ciia bé tébng geopolymer
ngay trong diéu kién bado dwdng tw nhién [11],
[12]. O hé geopolymer s& dung tro bay don
thuan, san phdm phan (ng cbt I6i 1a hé gel vo
dinh  hinh N-A-S-H (sodium alumino-silicate
hydrate) [13]. Khi bd sung thém GGBS, sy hoa
tan clia ion Ca?* tlr xi 16 cao kich thich sw hinh
thanh déng thoi pha gel C-A-S-H (calcium
alumino-silicate hydrate) [14]. Sw ddng ton tai va
l6ng ghép bd tre 1An nhau cda hai pha gel nay
(N-A-S-H va C-A-S-H) dwoc danh gia la nguyén
nhan then chét ciu thanh nén cau tric nén dic
chac, tang cuong kha nang khang thdm va
khang xam thwc vwot trdi so voi hé geopolymer
tro bay truyén théng [15], [16].

Trong thwe t&, kha nang khang méi trwong
bién cla bé téng geopolymer vuwot trdi hon vat
liéu truyén thdng nhé clu tric vi md déc chac
cla ma tran gel, déng vai tro nhw mang ngan
han ché su khuéch tan cta ion chloride (CI-) va
sunfat (SO4%), gilp bdo vé cbt thép chéng an
mon hiéu qua. Nhiéu céng trinh qudc té dai han
tai Uc va chau Au da chirng minh bé téng
geopolymer duy tri t6t cworng do va dd bén khi
ngam git lién tuc trong nudéce bién. Tuy nhién,
réao can lén hién nay 1a cac nghién ctru da sb
déu st dung ngudn tro bay dat chuan thwong
mai (LOI thap) va bat budc phai bao duéng
nhiét & nhiét d6 cao (60°C - 80°C) dé kich hoat
cwdng d6 sém. Quy trinh nay hoan toan bat kha
thi khi ap dung cho cac ciu kién duc san khdi
I&n hodc thi coéng truc tiép ngoai thuc dia be
bién Viét Nam. Do dé, viéc nghién ctru ché tao
bé téng geopolymer ty déng ran trong diéu kién
tw nhién tr ngudn phé thai dac thu tai chd 1a mot
yéu cau cap thiét.

Tuy nhién, viéc truc tiép ng dung ngudn tro
bay Nhiét dién Vinh Tan vao muc dich trén van
vap phai mét tré ngai k§ thuat cbt 16i: ham lwong
carbon chwa chay hét tdn dw quéa cao, thé hién

qua chi s mat khi nung rat I&n (LOI = 10,89%).
Lwong carbon chwa chay nay hoat ddong nhw mét
chat h4p phu manh, Iam tiéu hao dang ké lvong
dung dich kich hoat kiém, can tr& dong hoc cla
phan (rng da tring ngwng va gay suy giam
nghiém trong cwéong do, d6 bén cla vat liéu déng
rén. Thém vao do, dac tinh phan bd kich thuéc
hat khéng déng déu cta ngudn phu phdm nay
cling &nh hwéng bat lgi dén do déng nhét cla
hén hop bé téng. Cho dén nay, cac cong trinh
nghién clru trong nwéc da sb tap trung vao
nguodn tro bay co ly chuan (LOI < 6%) hodc ch
yéu méi drng lai & quy moé khédo sat phong thi
nghiém mang tinh mé ta hién twong. Cac nghién
clru déng bd vé giadi phap xi ly sau, tdi wu hoa
cap phdi bé téng geopolymer tlr ngudn tro bay
dac thu c6 LOI cao dé ché tao cac cau kién khdi
tw chén duc sdn tinh ndng cao trng dung thuc té
quy mé I&n tai cac cong trinh bién ddo van con
rat han ché. Xuat phat tlr thwc trang do, nghién
clru tap trung vao giai phap cong nghé xt ly kép:
tuyén ndi sau két hop phan cép kich thudc hat
nham loai bd triét d& lwong carbon tén dw trong
tro bay Vinh Tan, ha chi s6 LOI xubng md&c an
toan (0,66%), tao ra tién chat sach cho phan rng
geopolymer héa. Trén co s& ngudn nguyén liéu
sau x® ly, nghién ctru tién hanh thiét ké cap phbi
bé tdbng geopolymer cwdng dé cao va thir nghiém
ché tao ciu kién khdi tw chén bdo vé dé bién &
quy md pilot. Péng thi, bai bao tap trung phan
tich sau anh hwéng clia ham lwgng dung dich
hoat hoa kiém dén tinh chét co Iy, cAu tric, kha
nang chdng thdm [17], d6 bén khang axit [18] va
khang swong gia cla vat liéu, nham hoan thién
co s ly thuyét va thuc tién cho viéc thwong mai
héa c4u kién xanh bao vé bd bién Viét Nam [19].

2. Thanh phan vat chat va phwong phap xu
ly tro bay

2.1. Thanh phan vat chat mau tro xi dau vao

Mau tro xi ban diu dwoc thu thap t Nha
may Nhiét dién Vinh Tan (khdi lwong 500 kg),
gia cbng va chuén bj tai Vién Khoa hoc Vat liéu,
Vién Han lam Khoa hoc va Cbéng nghé Viét
Nam. Két qua phan tich thanh phan héa hoc
dwoc thé hién trong Bang 1.

Két qua Bang 1 cho thdy tdng ham lwong
oxit hoat tinh (SiO; + ALO3z + Fey03) dat
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69,83%, thé hién tiém nang I&n cho phan Gng
geopolymer hoa [9]. Tuy nhién, ham Iwong
carbon chwa chay hét (LOI = 10,89%) vwot mirc
khuyén nghi déi véi vat liéu két dinh [12]. Lwong
carbon tén dw cao nay lam tang khd ndng hap
phu dung dich kiém, anh hwéng bat lgi dén tinh
cbng tac va qua trinh hoat hoa geopolymer [13],

d&t ra yéu cau phai x ly 1am sach tién chét.

Két qua nhiéu xa tia X (XRD) tai Bang 2 chi
ra pha v6 dinh hinh chiém ty |& I&n, déng vai trd
then chét giadi phéng céac ion Si4* va Al* trong
moi trwong kiém manh. Cac pha tinh thé nhw
Quartz va Mullite dong vai trd la pha don tro
trong cAu truc vat liéu.

Bang 1. Thanh phan héa hoc ctia mau tro xi Vinh Tan ban dau

Thanh phan C SiO;

Al>O3

Fe>Os CaO Na,O

Ham lwong (%) | 10,89 44,15

21,33

4,35 0,59 0,14

Bang 2. Thanh phan khoang vat cia mau tro xi Vinh Tan

Thanh phan khoang vat

Khoang ham lwong ( ~ %)

V6 dinh hinh
Mullite — Al2Si>Os
Thach anh — SiO;

Nhiéu
5-7
6-8

Phan tich thanh phan dé hat (Bang 3) cho
thdy carbon khéng phan bd déu ma tap trung
cht yéu & cac cap hat trung binh (-0,2+0,035
mm) v&i ham lwgng 1én t&i 22 — 24%. Nguworc lai,
cap hat min nhét (-0,035 mm) chiém ty trong I&n

nhat (trén 60%) nhwng c6 ham lwong carbon
thap nhét (3,60%). Dac diém nay 1a co sé khoa
hoc dé ap dung phwong phap phan cip hat két
hop tuyén ndi nham tach loai carbon hiéu qua,
nang cao hoat tinh cla tién chat geopolymer.

Bang 3. Phan bé thanh phan dé hat va ham lwong carbon ton dw

Cép hat Thu hoach Ham lwong C, % Phan bo
(mm) Bo6 phéan Lay tich | B phan | Liy tich | Bo phan Lay tich
+0,2 2,65 2,65 6,46 6,46 1,57 1,57

-0,2+0,125 1,58 4,23 23,39 12,80 3,40 4,97
-0,125+0,074 9,11 13,34 22,06 19,12 18,44 23,41
-0,074+0,035 25,84 39,18 23,82 22,22 56,49 79,90

- 0,035 60,82 100,00 3,60 10,89 20,10 100,00

Téng 100,00 10,89 100,00

2.2. Phwong phap xtr ly tro bay

Pé tbi wu héa chét lwong tién chét
geopolymer, mau tro xi dwoc x& ly qua quy trinh
hai giai doan: phan cap kich thuwéc hat va tuyén
ndi tach loai carbon.

DPau tién, mau duoc sang loai bd cac hat xi
thé kich thwéc > 0,2 mm (hoat tinh kém, ham
lwong carbon khéng 6n dinh). Phan dudi sang (<
0,2 mm) dwoc dwa vao may tuyén ndi Denver dé
loai bé carbon chwa chay. Ché do6 thudc tuyén téi
wu dé& phan tach carbon va pha khoang alumino-

silicate bao gdm: natri silicat (Na,SiOs) lam chét
dé chim khoang alumino-silicate v&i liéu lwong
1000 g/t; dau hoa/diezen lam thubc tap hop
carbon véi liéu lwong 1200 g/t; va dau théng lam
thubc tao bot v&i liéu lwong 200 g/t [19].

Sau khi tuyén ndi, s&n phdm ngan may thu
dworc la tro bay sach c6 ham lwgng carbon gidm
manh tr 10,89% xubng con 0,66% (Bang 4), dat
dd sach dé lam tién chat cho qua trinh
geopolymer héda, trong khi phan bot chira than
dwoc tach riéng voi thye thu carbon dat 93,51%.
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Bang 4. Két qua can bang san pham sau qua trinh tuyén néi

San pham Thu hoach (%) Ham lwong C (%) | Thwe thu C (%)
Xi +0,2mm 2,65 6,46 1,57
San pham bot (than) 16,30 62,46 93,51
San phdm ngan may (tro bay sach) 81,05 0,66 4,91
Quéng déu 100,00 10,89 100,00

3. Ché tao bé tong geopolymer
3.1. Nguyén vat liéu

- Tro bay sach: St dung tro bay Vinh Téan sau
tuyén ndi tach carbon (LOI = 0,66%), giau cac
pha alumino-silicate hoat tinh, déng vai tro 1a tién
chét cbt I6i cho phan (rng geopolymer héa.

- Xi 16 cao nghién min (GGBS): B sung Voi
ham luong 15% khéi lwong chét két dinh dé cung
cap oxit Ca0. Sy c6 mat clia GGBS thuc day qua
trinh déng ran & nhiét dd thwong, cai thién cau

Tro bay

tric vi mo va tbc do phat trién cudrng do.

- Dung dich kich hoat kiém: Hén hop natri
silicat (NazSiO3) va kali hydroxit (KOH). Ty 1é
mol SiO2/K.O duwoc didu chinh trong khoang
1,2-1,4 nham t6i wu héa sy hoa tan cac pha
alumino-silicate va phan trng da triung ngwng.

- Cbt liu: Gom cat vang sach va da dam
kich thwéc hat 7-20 mm, dwoc phéi trén theo
thanh phan cAp phéi lién tuc d& bao dam do déc
chac va kha nang chiu lwc cho bé tong.

Cét vang

Hinh 1. Nguyén vat liéu stv dung dé ché tao bé tong geopolymer

3.2. Thiét ké cap phéi va ché tao mau thi

Thanh phan cip phéi cho 1m3 bé téng
geopolymer duorc thiét ké dwa trén nguyén ly toi
wu hoa do dac chic cla hé cbt lieu va khao sat
anh huéng cla lwong chat hoat hoa kiém. Ty 1é
khéi lwong cac nguyén liéu dwoc quy ddi truc
tiép theo tong lwong chat két dinh cb dinh (tro
bay sach + GGBS = 541 kg, twong (rng hé sb
1,00).

Céc thanh phan c¢b dinh bao gém:

- D4 dam (Cét liéu Ion): 902 kg/m?3, twong
duwong ty & 1,67.

- Céat vang (C6ét liéu min): 700 kg/m?, twong
duwong ty & 1,29.

- Tro bay sach (Tién chat 1): 488 kg/m?,
twong dwong ty 1& 0,90.

- GGBS (Tién chét 2): 53 kg/m3, twong

dwong ty 1&€ 0,10.

Ham Iwvong dung dich kiém hoat héa thay
ddi gidm dan theo 4 mirc cap phoi:

- M&u M1: 226 kg/m3, twong dwong ty I 0,42.

- Mau M2: 170 kg/m?, twong dwong ty 1é 0,31.

- M&u M3: 142 kg/m3, twong duwong ty |& 0,26.

- M&u M4: 113 kg/m3, twong duwong ty I 0,21.

Quy trinh ché tao mau dwoc thyc hién tai
phong thi nghiém (Hinh 2). Ban dau, hon hop
khdé gom tro bay, GGBS va coét liéu dwoc trén
khé trong 5 phut. Sau dé, cho dung dich kich
hoat kiém vao va tiép tuc trén 6 phat dé dat do
dong nhat.

Dé dam bao tinh ddng nhat vé ty & cap phéi,
khéi lwong nguyén liéu nhao tron thuwc té cho
mdi mé thi nghiém (gém 3 mau th&r) dwoc quy

JOURNAL OF SCIENCE AND TECHNOLOGY QUI, VOL.04, Ne 02, 2026




TAP CHi KHOA HQC VA CONG NGHE QUI, TAP 04, SO 02, 2026

KHOA HOC TRAI PAT VA MO

ddi chinh xac theo thé tich hinh hoc cla ting
loai khudn duc (Bang 5).

Sau khi dd khudn, hédn hop dwoc dam chét
trén ban rung tan sé cao trong 60 giay dé loai bd
bot khi. Qua trinh dwéng hé nhiét dwoc thuc
hién bang cach dat khuén mau vao thiét bj

autoclave & nhiét d6 800C trong thoi gian 8 gio
nhdm thic ddy phan (rng da trung nguwng giai
doan dau. Sau do, cac mau duwoc thao khudn va
bado dwdng &m trong diéu kién phong thi nghiém
dén ngay tudi quy dinh dé tién hanh kiém tra cac
tinh chét co ly theo tiéu chudn TCVN hién hanh.

May trdn bé tdng geopolymer Db mau sau khi trén

Autoclave

Hinh 2. Thiét bj phdi trén va dwéng hdé mau bé téng geopolymer

Bang 5. Khdéi lwgng nguyén liéu nhao trén thye té cho cac mé mau the

Kich
Loai mau | thwéc Cip phéi | Paddm | Catvang | Tro bay GGBS diEhuIr(]igém
ther khuon PP (kg) (kg) sach (kg) (kg) *ke)
(mm) 9
M1 0,763
Cuongdo | -2 M2 0,574
nén & kéo | P 9 2,869 2,228 1,553 0,169
nhé 150 x 150 M3 0.479
x 150 ’
M4 0,381
D5 bén Dam 100
) x 100 X M2 3,400 2,614 1,841 0,200 0,680
uon
400
D6 chéng .
tham Hinh try M2 2,240 1,745 1,217 0,123 0,450
AGC tiéu chuan

Ghi chu: Péi véi méu thir kéo nhd, thanh cét thép duong kinh 14 mm duoc dinh vi chinh xéc & khuén

1ap phuong truée khi dé hén hop.
4. Két qua thwe nghiém va thao luan
4.1. Anh hwéng cua ham lwong dung dich
hoat héa kiém dén sw phat trién cwong dd nén
Cuwdng dd nén la chi tiéu cét 16i dé danh gia
mirc do hinh thanh clu tric geopolymer. Trong
nghién clu ndy, cac mau bé téng lap phwong
kich thuwéc 150 x 150 x 150 mm dwoc xac dinh
cwdng dd nén tai cac tudi 3, 7, 28 va 40 ngay
theo tiéu chuan TCVN 3118:2022 (Bang 6).
Sé liéu tai Bang 6 cho thay hé vat liéu co toc

do phat trién cwdng dd nén s&m rat nhanh. Tai
tudi 7 ngay, cuwdng do nén cla tat cd cac mau
dat tlr 85-95% gia tri & tudi 28 ngay. Xu hwéng
nay khang dinh phan (ng hoat héa kiém va qua
trinh hinh thanh gel vé co dién ra manh liét
trong giai doan dau dwai tac dong clia nhiét do
bao dwdng (80°C).

Két qua phat trién cwdng dd nén cao & giai
doan sdém, dac biét cia mau M2 gidi thich cho
co ché hinh thanh ciu tric ddc chac clta da
geopolymer. Dwéi tac dung cla chat hoat héa
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kiem manh, qua trinh hoa tan cac pha alumino-
silicate vo dinh hinh trong tro bay tuyén va xi 1o
cao dién ra manh liét, thac déy s hinh thanh
dbéng thdi cha hé gel song song N-A-S-H
(sodium alumino-silicate hydrate) va C-A-S-H
(calcium alumino-silicate hydrate). Hai hé gel
nay 16ng ghép, dan xen bd tro nhau dé lap day
cac 16 réng nodi tai, téi wu hda ciu tric vi moé va
xay dwng ma tran lién két bén virng cho bé téng.

Trong céac cap phdi khdo sat, lwong dung
dich hoat héa kiém déng vai trd quyét dinh. Khi
gidm lwong dung dich kiém xubng 142 kg/m3
(M3) va 113 kg/m3 (M4), cwong dd6 nén giam
sau do thiéu hut chat kich hoat, khién phan (rng
geopolymer héa dién ra khéng hoan toan.
Nguwoc lai, mau M1 cho cwdng d6 cao nhat nhor
lwong dung dich kiém I&n lam ting ty 1& hoa tan
cac pha giau Si va Al. Tuy nhién, cap phdi M2
dwoc danh gia 1a lwa chon téi wu vé mat cong
nghé va kinh t&. Mau M1 s dung lwong kiém
qua l&n dé gay dw thira kiém tw do, vira tang
gia thanh vira tiém an nguy co cu tric gel kém
on dinh va bj cacbonat héa trong dai han.

Dé 1am rd gia tri khoa hoc cua két qua nay,
mot phan tich déi chiéu véi cac cong bé trong va
ngoai nwdc da dwoc thywc hién. So voi cac
nghién clru trong nwéc st dung tro bay nhiét
dién chwa qua xt ly sau (thwong chi cho cudng
dd nén dao déng tr 30-40 MPa do lwgng carbon
chwa chay LOI cao can tré phan &ng), viéc mau
M2 dat cuong do 57,11 MPa khéng dinh tinh
ding dan va hiéu qua vuot troi cia quy trinh
tuyén ndi két hop phan cip hat dwoc dé xuét.
Két qud cwdng d6 nay ciing hoan toan twong
ddng véi nghién clru ctia Ryu va ctv. (2021) khi
ché tao bé téng geopolymer tir ngudn tro bay
chuén Loai F dat cuwong do tir 50-55 MPa [17],
va phu hop véi xu huwéng téi wu hoéa hat tién
chat chat lwong cao cla Yao va ctv. (2015) [1].
Diéu nay ching minh rdng, céng nghé x& ly
trong nghién cru da nang cép thanh coéng
ngudn tro bay khé str dung nhw Vinh Tan thanh
ngudn nguyén liéu dat tiéu chuan chat lvong
qudc té, mé ra tiém nang Ién cho bé tong két
céu mac cao.

Bang 6. Cwong d6 nén cia cac nhém cap phoi bé téng geopolymer

- TP dd kiém hoat héa Curong do nén (MPa)

(kg/m?3) 3 ngay 7 ngay 28 ngay 40 ngay
M1 226 44,00 53,80 59,90
M2 170 37,80 48,90 57,11 57,00
M3 142 33,00 39,70 45,80
M4 113 31,10 34,20 38,00

4.2. Cwéng do udn va doé bam dinh c6t thép
4.2.1. Cworng dé uén

Thir nghiém cwong d6 kéo khi udn dwoc
thwe hién trén cac mau dam kich thwéc 100 x
100 x 400 mm theo tiéu chudn TCVN
3119:2022. Két qua thwc nghiém cho thay cép
phdi téi wu M2 dat cuweng do kéo khi ubn 14,49
MPa tai tudi 28 ngay.

Gia tri nay cao hon vuot troi so voi bé tong
xi mang Portland truyén thdéng cé cung cép
cwdng dd nén (vdn thweng chi dat khoang 5,0-
6,0 MPa [5]), chirng minh kha nang chiu uén va
khang nt vwot troi cia hé vat liéu geopolymer.
Sy gia tdng nay la hé qua cla mang lwdi lién
két khong gian ba chiéu ddc chac tao thanh tiy

phdn &ng da trung ngung. Cau tric gel vé co
gitip phan bb déng déu ng suat ndi tai va ngan
chan hiéu qua sw phat trién cla vi khe nit dwdi
tac dung cla tai trong uén. Ngoai ra, sy xuat
hién clia xi 16 cao (GGBS) lam tang mat do hat
va t6i wu héa do dac chac cta vung chuyén tiép
gitra chat két dinh va cbt liéu.

4.2.2. D6 bam dinh cét thép

Kha nang lién két gitra nén bé tdng geopolymer
va cbt thép chiu lvc dwoc danh gia thong qua
ther nghiém kéo nhd trén cac mau lap phwong
kich thwéc 150 x 150 x 150 mm (cap phdi M2),
bb tri thanh thép van duwong kinh 14 mm voi
chiéu dai neo 50 mm theo tiéu chudn TCVN
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Hinh 3. So’ d6 mau thir kéo nhd xac dinh lwc
bam dinh c6t thép

Két qua thi nghiém kéo nhé ghi nhan lyc kéo
nhd trung binh dat 78.780 N. Bang chu y, trong
subt qua trinh thir nghiém, khéng xay ra hién
twong tudt hay trwot bé mat tiép xuc giao dién
gitra thanh thép va bé téng, cho thay lién két
gitra ma tran geopolymer téi wu M2 véi cbt thép
la cwec ky bén virng. Kha nang bam dinh vuwot
trdi nay dat dwoc 1a nho cau tric vi md déc chac
clia hé nén geopolymer tro bay - xi 16 cao dwoc
tdi wu héa dd dién day, két hop voi lwc ma sat
va dé bam co hoc cao xung quanh bé mat gan
clia thanh cbt thép. Két qua nay la minh chirng
danh thép khang dinh tiém nang (rng dung thuc
té cla cap phdi M2 trong viéc ché tao cac clu
kien bé téng cbt thép chiu lwc, ddm bao kha
nang truyén lwc va lam viéc dong thai gitra hai
loai vat liéu trong méi trwérng bién ddo.

4.3. Kha nang chéng tham nwéc

Kha nang chéng thdm nuéc cla bé tong
geopolymer dwgc xac dinh trén cac mau hinh
tru (cAp phéi M2) theo phuwong phap gia ting ap
lwc nuwéc tivng cip theo tiéu chuidn TCVN
3116:2022.

Két qua thwc nghiém cho thdy mau bé tong
geopolymer khéng xuét hién hién twong dm hay
thAm nuwéc xuyén qua bé méat & cap ap luc toi
da 1,2 MPa (twong dwong 12 bar). Theo phan
cap chbng thdm, vat liéu dat mac chéng thdm
vuot mirc B12, cao hon dang ké so véi bé tong
xi mang Portland théng thuwéng co cung cap
cwdong do [5].

D6 kin nwéc cao cla bé tong geopolymer
c4u thanh tlr ciu tric vi mo dic chic cla vat
liéu. Qua trinh hoat héa kiém thic day sy hinh
thanh lién tuc clia hé gel alumino-silicate, Iép

day va cat dit hé théng 16 rdng mao quan trong
nén ma tran [9]. Bén canh dé, viéc két hop tro
bay sau tuyén ndi (cé kich thwéc hat min, phan
cap déu) va xi 16 cao nghién min (GGBS) tao ra
hiéu (rng chén chat t6i wu, phan tan déu vao cac
khe réng céu trac [15].

Hinh 4. M3u thir xac dinh kha ning chéng
tham nwéc
Hon nira, ché d6 dwdng hd nhiét & 80°C

dong vai trd kich thich dong hoc phan &ng
geopolymer héa giai doan d3u, lam tdng mat do
lien két gel va han ché téi da sw hinh thanh cac
dwdng mao quan lién thong ndi tai [16]. Nhe lién
két vd co bén virtng nay, khd nang thAm nhap
clia phan t&r nwéc vao clu tric long vat liéu bi
trigt tiéu, khdng dinh kha nang lam viéc 6n dinh
clia cp phéi M2 trong diéu kién ngap nwéc hodc
ap lyc nuwéc cao clia mdi trwdng bién xam thuc.
4.4. Do bén trong méi trwvéng xam thwe héa
hoc va & nhiét do cao
4.4.1. D6 bén trong méi trurong xam thwe héa
hoc

Do bén hoéa hoc clia bé téng geopolymer
dwoc danh gia théng qua th& nghiém ngdm mau
cap phdi téi wu M2 trong cac dung dich sunfat
va axit trong thoi gian 24 tuan (Hinh 5).

Bé& mat mau M2 sau khi
ngam

Ngam mau M2 cac mdi

trwdng thovi gian 24 tun
Hinh 5. Mau bé téng geopolymer ngam trong
moi trirdrng xam thwe axit va sunfat
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Két qua thuc nghiém cho thay vat liéu co6 kha
nang chéng chiu vuet trdi trong cac méi trwdng
xam thwe. Trong dung dich sunfat (Na SO, va
MgSO, ndng d6 2%), d6 bién dang chiéu dai cta
mau rat nhd (< 0,016%), bé m&t mau nguyén ven
va khong xuét hién d4u hiéu nit v céu trac. Doi
v&i méi trudng axit (H2SO4 ndng d6 2%), mau bé
téng van duy tri hinh dang 6n dinh, mic d6 suy
gidm khdi lwong va tén hai bé mat khong dang ké
sau thoi gian dai ngam chiét.

Kha n&ng duy tri cu tric bén virng véi mic
bién ddng cwdng dd nén rat thap (dudi 2%) sau
chu ky ngdm héa chét 1a mét diém sang vé tinh
nang khang xam thiwc cla hé vat liéu nay. Trong
twong quan dbi chiéu, bé téng s dung xi méng
Portland (OPC) truyén théng thuéng bi suy gidm
tr 15-20% cwdng dd trong cung diéu kién do
cac ion S04 tAn cong vao khoang portlandite
(Ca(OH),) va canxi aluminat hydrat dé tao thanh
thach cao, ettringite gay trwong né, nét vé& cau
trac [4], [18].

Nguwoc lai, da geopolymer tro bay - xi 10 cao
khéng chra khoang Ca(OH), tw do. Ban chéat
bén virtng nay xuét phat tr ma tran cot 16i la
mang lwdi lién két vd co ba chiéu ciu thanh tw
cac chudi vo dinh hinh Si-O-Al ¢4 d6 6n dinh va

pd

M&u nung & 300°C trong 3 gi®» Mau n

i

‘\.

Két qua thir nghiém cuwdng dd nén sau nung
(Hinh 7) ghi nhan xu hwéng gidm dan kha nang
chiu lwc cha vat liéu khi nhiét d6 tang cao. Sw
suy gidm co hoc nay chi yéu do hai nguyén
nhan cét 16i: (1) Hién twong méat nuwdc lién két
trong ciu tric gel geopolymer gay (ng suét
nhiét ndi tai; va (2) Sy phan hdy nhiét cia pha
carbonat10,89e trong cbt lidu da d&dm tw nhién &
nhiét do cao, lam suy gidm lién két giao dién
gitra cbt liéu va ma tran nén (Hinh 8).

ung & 600°C trong 3 gi&

tro v& mat hoa hoc cao [18]. CAu tric lién két
nay két hop v&i nén ma tran dic chac sau xt ly
doéng vai trd nhuw mdt mang chan co hoc, ngan
chan hiéu qua sw khuéch tan ctia cac ion xam
thyc (SO4%, CI- va H*) vao sau bén trong long
vat liéu [13]. Két qua nay hoan toan twong thich
v&i cac két luan cha Bakharev (2005) vé do bén
cla vat lieu hoat hoa kiém trwéc sw tAn cong
clia axit va mudi [18], khang dinh tinh thich (ng
cao cla cap phdi M2 trong diéu kién méi trudng
bién dao dac thu tai Viét Nam.

4.4.2. Kha nang chju nhiét

Kha nang chju nhiét cia bé tdng geopolymer
dwoc danh gia trén cac mau cap phéi M2 kich
thwée 100 x 100 x 100 mm théng qua quy trinh
nung & cac m&c nhiét do 300°C, 600°C va
900°C trong thoi gian 3 gio.

Két qua quan sat (Hinh 6) cho thay & 300°C,
mau hau nhuw khéng thay dbi hinh dang va
khoéng co vét nit. Khi nhiét do tang 1én 600°C,
bé mat xuat hién mot s6 vét nit chan chim nhd.
Tai mbc 900°C, mat do vét nit gia tdng nhung
céu kién van duy tri toan ven tinh nguyén khdi,
hoan toan khéng xay ra hién twong nit v& doét
ngdt hay bong nd cAu tric nhw bé téng s dung
xi méng Portland truyén théng.

M&u nung & 900°C trong 3 gidy
Hinh 6. Mau bé téng geopolymer sau khi nung & cac nhiét dé khac nhau

Mac du cé sy sut gidm cwong do, bé tong
geopolymer tro bay - xi 16 cao van khang dinh do
on dinh nhiét vwot tréi nhe cbt 16i 1a mang lwéi
lién két alumino-silicate vé co' cé kha ndng bén
nhiét cao [8], [18]. P&c tinh chiu nhiét tt nay mé&
ra trién vong &ng dung an toan cho cac cau kién
két cAu trong diéu kién khac nghiét hoac phong
chéng chay né.
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200 400 600 800 1000
Nhiét do
Hinh 7. Quan hé giitra crdng d6 nén va nhiét
dd nung cua bé tong geopolymer

Hinh 8. Cau trac bén trong cia mau bé téng
geopolymer sau khi pha hay & 900°C
4.5. Nghién ciru thwc nghiém ché tao tdm bé
tong geopolymer lat mai ké dé bién

Nham danh gia kha nang (rng dung thuc té,
nghién ctu da tién hanh ché tao thkr nghiém
thm clu kién lat mai k& dé bién quy mo pilot
(quy md ban cong nghiép) trén co s& cip phdi
t6i wu M2.

DPé khac phuc nhwoc diém kho sira chiva,
thay thé cuc bd cla cac mang lat lién khdi
truyén thdng, nghién ctru lwa chon giai phap duc
sén cAu kién dang khdi tw chén. Kiéu dang cau
kien dwoc thiét ké dwa trén cong nghé bao vé
mai ke clia Nhat Ban véi dac trwng: hai canh
song song, hai canh con lai khuyét Idm hinh tam
giac, bén géc vat canh va bd tri hai 16 thoat
nwdc xuyén tdm. Thiét ké hinh hoc nay vira toi
wu hoa kha nang lién két khoa co hoc da hwéng
gitra cac khéi, vira gidi phéng ap lwc nuwéc bde
nguwgc phia sau mai ke, ngan ngwra hién twong
X6i 1& nén méng.

Khuon dé khdi bé tong tw
chén

Hop cach nhiét dé dwéng
ho
Hinh 9. Thiét bi str dung trong qua trinh ché
tao tam bé tong geopolymer

N&i hoi Autoclave

4.5.1. Quy trinh céng nghé ché tao cau kién
thuec té

Quy trinh cdng nghé san xuét cu kién quy
mo pilot dwoc chuén héa theo so' d6 hé théng tir
khau xtr ly tién chat dén doéng rén (Hinh 10).

’ TRO BAY } | XI L0 CAD | \l CAT ‘ COTUEUTHO
\ \
'I TRON UGT — NUGC BO SUNG

DUNG DICH KHH

KOH + Na, 0 nSi0,

DUGNG HO HOI NUGC

THAO KHUON

II

‘ TAM B TONG GEOPOLYMER KE DE BIEN ‘

Hinh 10. So’ d6 cong nghé ché tao tAm bé
tong geopolymer lat mai dé bién
Ban dau, cac thanh phan khé (tro bay tuyén,
GGBS va hé cbt liéu) dwoc nhao tron déng nhét
trong 6 phat bang may trén mé Ién. Sau do,
dung dich kich hoat kiém dwoc phun bd sung dé
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thwc hién qua trinh trén wét trong 6 phat tiép
theo. H6n hop bé tdng geopolymer twoi sau khi
tron dwoc kiém tra va kiém soat do sut trong dai
16,5-19,0 cm bang mét lwgng nwdc hiéu chinh
nhd, bdo da&m tinh t&i wu cho céng nghé db
khudn dinh hinh.

CAu kién bé tong Mang bé téng
Geopolymer tw chén Geopolymer ké mai dé
bién

Hinh 11. CAu kién bé téng geopolymer tw
chén sau khi hoan thién
Hén hop dat dd sut dwoc rét vao khudn thép
dinh hinh cAu kién tw chén va dam chat trén hé
thdng ban rung cdng nghiép dé triét tiéu bot khi

ndi tai. Céng doan dwédng hd cbt 16i duwoc thuc
hién bang hoi nuwéc bdo hoa trong budng hdp
cach nhiét chuyén dung. Hoi nwédc tr ndi hoi
dién dwoc phan phdi qua hé théng van diéu ap
dé duy tri 6n dinh nhiét dd budng & 80°C lién tuc
trong 8 gi. Ché d6 dwéng ho nhiét bdo hoa nay
la diéu kién quyét dinh dé kich hoat phan (rng
geopolymer hoéa toan phan & giai doan sém,
giup ciu kién nhanh chéng dat cuwong dd két
clu trudc khi d& khuén va dwa ra bai bao
dwdng ty nhién.

4.5.2. Thao luan vé kha nang trng dung trong
céng trinh dé ké bién

Pé& danh gia cac chi tiéu ky thuat phuc vu
ché tao céu kién thuc t&, hén hop bé téng quy
mo pilot dwoc 1y mau kiém tra cac tinh chét co
ly va do bén nwoc tai tudi 28 ngay (Bang 7).

Két qua thuc nghiém tai Bang 7 khang dinh
bé tébng geopolymer si¢ dung tro bay Vinh Tan
sau xt ly hoan toan dap tng céac tiéu chuan ky
thuat khat khe déi voi ciu kién bao vé mai dé
bién dao.

Bang 7. Mot sé chi tiéu ky thuat cta bé tong geopolymer dung cho cau kién tw chén

Tén chi tiéu Pon vi Giatri
Cwdng d6 nén MPa 57,11
Cworng d6 ubn MPa 14,49
Lwc kéo dirt thép ®14 CB400OV N 78 780

P& chéng tham

Khong xuét hién thAm nwéc & ap lwe 30 bar

Mac cuwong dd nén cao (khang nén trén 57
MPa) két hop v&i cuwdng d6 kéo khi ubn vuot
tréi (14,49 MPa) mang lai cho c4u kién kha nang
chiu tai co hoc dap nat 6n dinh va chéng nit bé
mat manh mé dwéi tac dong va dap lién tuc cua
séng bién hodc tai trong va quét trong qua trinh
khai thac. Song song d8, mac chéng thdm vwot
cap B12 doéng vai tro then chét co 1ap cau tric
long vat liéu, ngan chan sy khuéch tan cla
nwéc bién va cac ion xam thuc vao ving giao
dién cbt thép, tir d6 bado ddm dd bén lau dai cho
cong trinh ven bién.V& mat sinh thai va kinh té
tudn hoan, viéc thay thé hoan toan xi mang
Portland bang t& hop tro bay tuyén sau va xi 16
cao khong chi gidi quyét triet dé& bai toan dién
tich lwu chva chét thai clia cac nha may nhiét
dién, ma con cét gidam téi da lwong phat thai khi
nha kinh CO, tlr céng nghiép clinker. Két qua

nay chirng minh ciu kién geopolymer tw chén ti
tro bay Vinh Tan 1a giai phap vat liéu xanh, bén
virng cao va co tinh kha thi thwong mai Ién cho
hé théng ha tAng ven bién Viét Nam.

5. KET LUAN VA KIEN NGHI

5.1. Két luan

T cac két qua thwe nghiém nghién ciru ché
tao bé tdng geopolymer cwdng do cao rng dung
cho cAu kién dé ké bién tlr ngudn tro bay Nhiét
dién Vinh Tan, mot s két luan cét 16i dwoc rat
ra nhw sau:

1. Giai phap céng nghé x& ly kép gém tuyén
nbi sau két hop phan cap kich thuéc hat gitp
loai bé triét d& carbon chwa chay, ha chi sé LOI
cla tro bay Vinh Tan t 10,89% xudng con
0,66%. Quy trinh nay nang cap hiéu qua tro bay
thanh tién chat sach, giau pha alumino-silicate
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hoat tinh cho phan (rng geopolymer héa.

2. Cép phéi tbi wu M2 (st dung tro bay sach
két hop 15% GGBS) dat cac chi tiéu ky thuat
cao tai tudi 28 ngay: cuwong dd chiu nén dat
57,11 MPa, cuwdng d6 kéo khi udn dat 14,49
MPa, lwc bam dinh cét thép dat 78.780 N (kéo
dit thép dwéng kinh 14 mm) va mac chéng
thdm vwot cap B12. Vat liéu bén virng cao trong
moi tredng xam thwe hdéa hoc (H2SO4, NazSOa,
MgSO4 nbéng dd 2%) nher mang lwéi lién két vo
co Si-O-Al dic chac va tro héa hoc.

3. Th&r nghiém ché tao quy mo pilot cac tAm
lat mai ké tw chén duc s&n dat dd ddng nhat cao,
cong nghé duéng hd nhiét bdo hoa én dinh &
80°C trong 8 gi& giip cAu kién soém dat cuwdng do
két cAu va hinh hoc téi wu theo ban vé thiét ké.

4. Viéc thay thé hoan toan xi méng Portland
bang ngudn phu phdm céng nghiép (tro bay
tuyén va xi 16 cao) mé ra hwéng di d6t pha trong
viéc tiéu thu chét thai vi mo, tiét kiém quy dat
lwu chira va gidm thiéu "dau chan carbon" cho
nganh vat liéu xay dwng.

5.2. Kién nghi
1. Tiép tuc theo d&i va danh gia do bén lau

dai ctia cAu kién bé tdbng geopolymer ngoai hién
trwdng thuc té dudi tac déng téng hop ciia moi
trwdng bién xam thwc (chu ky khé - wét, ion
chloride, va dap co hoc clia séng va dong chay).

2. M& rong the nghiém san xuét & quy mo
coéng nghiép dé chuan hoéa bai toan kinh t& — ky
thuat, xay dwng dinh m&c clp phdi va hoan
thién quy trinh thi céng, 1ap dat tAm tw cheén tai
cac cong trinh dé ke bién Viét Nam.

3. Trién khai cac phan tich chuyén sau vé vi
cau trac (SEM/EDS, XRD dinh lwong, MIP) &
cac ngay tudi muén nham lam sang té déng hoc
phdn (rng da trung ngwng, sw chuyén dich cac
pha gel va co ché khang xam thuc vi md ctia hé
vat liéu.

L&i cam on

Nghién cru nay dwgc thye hién trong khudn
khd dé tai cp Vién Han Iam Khoa hoc va Céng
nghé Viét Nam (VAST), ma s6 VAST03.02/17-
18. Nhom tac gia tran trong cdm on Vién Han
lam Khoa hoc va Cong nghé Viét Nam, Vién
Khoa hoc Vat liéu va Nha may Nhiét dién Vinh
Tan da hé tro co s& vat chéat, thiét bi va ngudn
nguyén liéu phuc vu nghién ctru.
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ABSTRACT:

This paper presents the research results on the production of geopolymer concrete using fly ash
from the Vinh Tan Thermal Power Plant (Binh Thuan Province) for potential application in sea dike
and coastal revetment structures. The original fly ash contained a high amount of unburned carbon
(LOI = 10.89%), which adversely affected the geopolymerization process and the mechanical
properties of the material. To overcome this limitation, the fly ash was treated by flotation combined
with particle size classification to remove residual carbon and enhance the alumino-silicate reactivity.
The results showed that the carbon content after treatment decreased to 0.66%, meeting the
requirements for use as a geopolymer precursor. Geopolymer concrete was produced using the
treated fly ash in combination with ground granulated blast furnace slag and alkaline activating
solution. Experimental results indicated that the optimal mixture achieved a compressive strength of
57.11 MPa at 28 days, a flexural strength of 14.49 MPa, a steel pull-out force of 78,780 N, and a
water permeability resistance exceeding grade B30. In addition, the material exhibited good
resistance to acid and sulfate attack due to its dense geopolymer matrix. The study demonstrates
that geopolymer concrete based on Vinh Tan fly ash has significant potential for application in
concrete components for sea dike and coastal protection structures while contributing to industrial
waste utilization and greenhouse gas emission reduction.

Keywords: Geopolymer concrete; Vinh Tan fly ash; carbon flotation; ground granulated blast
furnace slag; sea dike and coastal revetment structures.
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XAY DUNG VA THUC NGHIEM PHAN MEM HO TRO BANH GIA
CHAT LUONG BE THI THEO HUGNG BINH LUONG TAI TRUGNG
DAI HOC CONG NGHIEP QUANG NINH

Nguyén Thu Hién'*, Nguyén Thi Phwong?,
Trwong Thi Khanh Ly?, Pham Thi Hai?,
1Trwong Pai hoc Cong nghiép Quang Ninh
Email: hientn123@gmail.com

TOM TAT

Trong béi canh céac co sé gido duc dai hoc dang téng cwong déi méi cong tac kiém tra, danh gia
theo chudn dau ra, viéc xay dung cong cu hé tro danh gia chét luong dé thi dua trén céac tiéu chi
khoa hoc va khach quan tré nén cén thiét. Bai béo nay trinh bay qué trinh xay dung va thuc nghiém
phédn mém hé tro danh gia chét luong dé thi hoc phan tai Truong Pai hoc Cong nghiép Quéng Ninh
dua trén ly thuyét kiém tra cé dién (Classical Test Theory — CTT). Phdn mém st dung cac chi sé do6
khd, dé phan biét va dé tin cdy Cronbach’s Alpha; trong d6, bach phan vi duoc st dung dé xac dinh
nhom nguoi hoc ¢ két qug cao va nhém nguoi hoc c6 két qua thap khi tinh dé phan biét.

Phan mém duoc xay dung bang ngdn ngd Python, st dung thuw vién Pandas va NumPy dé xd ly
di? liéu, Streamlit dé xay dung giao dién nguoi dung. Phan mém hé tro kiém tra va chuén hoa dir liéu
d4u vao, tinh toan cac chi sé, phan loai cau héi, canh bdo cac truong hop cén ra soat va xuét bao
céo két qua. Qua do, phdn mém gop phan nang cao hiéu qua cong tac khao thi va cung cép cén ct
phuc vu danh gia mic dé dat chudn déu ra hoc phan tai Truong Pai hoc Cong nghiép Quéng Ninh.
Phan mém duoc thd nghiém trén 41 dé thi thudc 29 hoc phén cua cac chuong trinh dao tao khac
nhau trong hoc ky | ndm hoc 2025-2026, gém 04 dé trdc nghiém, 19 dé tw lugn va 18 dé hén hop.

Két qua thuc nghiém cho thdy phadn mém cé kha ndng xir ly cd 03 hinh thic dé thi, tw déng tinh
toan cac ch/ sé va cung cédp théng tin phuc vu viéc nhén dién cau héi qua dé, qua kho, cé dé phan
biét thdp hodc cé d4u hiéu bat thuwong. Tuy nhién, véi 16p c6 quy mé nhé hon 10 sinh vién, két qua
d6 phan biét chi nén duwoc xem la chi bao tham khdo. Viéc két ludn cau hdi gii lai, chinh stza hay loai
bd cén két hop cac chi sd vé dé kho, dé phan biét, dé tin cdy va nhan dinh cda gidng vién va bé mén.

T khoéa: Ly thuyét kiém tra cé dién (CTT), d6 phan biét; do kho; dé tin cdy Cronbach’s Alpha;
phan tich dé thi; Python; Streamilit.

1. DAT VAN BE
Trong thuwc tién gido duc dai hoc, viéc danh

thac dir liéu dé cai tién dé thi va nang cao chat
lwong dao tao.

gia chét lwong dé thi van con mot sé han ché,
d&c biét trong bdi canh yéu ciu chuan hoa va
kiém dinh chat lwong ngay cang dwoc chu
trong. MGt trong nhirng nguyén nhan chinh |a
viéc thiéu cac cong cu hd tro phan tich div liéu
khao thi mét cach hé théng, khién quéa trinh
danh gia dé thi cha yéu dya trén kinh nghiém céa
nhan va cac phwong phap x& ly thi cong. Diéu
nay khoéng chi lam gidm d6 chinh xac cla két
qua danh gia ma con han ché khd nang khai

Tai Trwdng Pai hoc Cong nghiép Quang
Ninh, méc du céng tac khao thi dwoc trién khai
4n dinh, song viéc phan tich chat lwong dé thi
chwa duoc thue hién thwdng xuyén va dong bo.
D@ lieu diém thi chd yéu dwoc lwu trir & dang
tdng hop, thiéu thdng tin chi tiét cho tng cau
héi, gay khoé khan cho viéc ap dung cac phuwong
phap phan tich dinh lwgng. Thém vao doé, viéc
st dung cac cbng cu nhw Excel, cung v&i céng
cu hé trg Al theo xu hwéng hién nay dé xc ly div

JOURNAL OF SCIENCE AND TECHNOLOGY QUI, VOL.04, Ne 02, 2026



TAP CHi KHOA HOC VA CONG NGHE QUI, TAP 04, SO 02, 2026

e-ISSN: 2815-6145

liéu vAn mang tinh r&i rac, chwa dap rng yéu
cau tw dong hod. Xuat phat tr thwc trang trén,
nghién ctku da tién hanh xay dwng va thuc
nghiém phan mém hé trg danh gia chéat lwong
dé thi dwa trén cac chi sb do lwéng khoa hoc,
qua dé cung cép can ci dinh lwong phuc vu ra
soét, didu chinh va hoan thién dé thi, ngan hang
cau hai.

2. DU LIEU VA PHUONG PHAP NGHIEN CUrU
2.1.Cos&lyluan

Trong linh vyc do lwdng va danh gia giao
duc, chét lwong dé thi thwéng dwoc phan tich
dwa trén céac ly thuyét va mé hinh thédng ké nhadm
nang cao tinh khach quan va do tin cay cla két
quéd danh gia. Trong do, Ly thuyét kiém tra cb
dién (Classical Test Theory — CTT) 1& mét céch
tiép can phd bién va dwoc ng dung rong rai
trong thwe tién gidao duc [1], [4]. Theo CTT diém
s6 quan sat cla ngwoi hoc duwoc cau thanh ti
diém thwe va sai sd do lwong [4]. Trén co s& do,
c6 thé xay dwng cac chi sb phuc vu phan tich
chat lwong cau hdi va danh gia chat lwong dé thi.

Trong nghién clru nay, cac chi sb phan tich
chinh gdbm d6 khé P, phan anh mic d6 dé hoédc
khé cua cau hai; do phan biét D, phan anh kha
nang phan loai nguwdi hoc; va dbé tin cay
Cronbach’s Alpha, phan anh mirc do nhat quan
ndi tai clia toan bo dé thi. Bach phan vi duoc s
dung nhw ¢cdng cu hd tro xac dinh nhém ngudi
hoc cé két qué cao va nhdm ngudi hoc co két
qué th&p khi tinh d® phan biét. Cac nghién ctru
gan day tiép tuc sir dung céac chi sb cla ly thuyét
kiém tra cb dién dé danh gia va so sanh déc tinh
clia cac dang dé thi, bao gébm ca dé thi dwoc xay
dwng vé&i sy hé tro cla tri tué nhan tao [9].

Trén co s& ly thuyét va cac chi sb néu trén,
nghién cru lwa chon céach tiép can dinh lvong
dé xay dwng phdn mém danh gia chat lwong dé
thi, lam nén tang cho viéc thiét ké thuat toan va
cac chlrc nang phan tich div liéu khao thi [2].
2.2. D liéu

D@ liéu str dung trong nghién ctru dwoc thu
thap to két qua cla sinh vién tai Trwérng Pai hoc
Coéng nghiép Quang Ninh. Ngudn di liéu bao
gbm céc tép diém do gidng vién cung cép va div
liéu trich xuét tlr hé théng quan ly dao tao cua
Nha trweng. Bo dir liéu nghién clru gdm cac dé

thi thuéc nhiéu hoc phan khac nhau, véi téng s
41 dé thi cta 29 hoc phan thudéc cac chwong
trinh dao tao khac nhau cta hoc ky i nam hoc
2025 - 2026. D liéu bao gdm diém tirng cau ddi
véi dé trac nghiém, tw luan va hén hop va diém
tdi da twong ng cla tirng cau hdi. Cac dé thi
duwoc lwa chon bdo dadm tinh da dang vé hinh
thirc, bao gom 04 tréc nghiém, 19 tw luan va 18
dé thi hén hop.

Trwéc khi tién hanh phan tich, div liéu dwoc
x® Iy va chuin hoa nham bao dam tinh chinh xac
va déng nhat. Cac bwéc xi Iy bao gébm: loai b
cac ban ghi thiéu thong tin, chuan hoa dinh dang
di¥ liéu, ma hoa két qua lam bai. Sau qua trinh xt&
ly, di¥ liéu dwoc dwa vao phan mém dé thuce hién
phan tich va danh gia chat lwong dé thi.

2.3. Phwong phap nghién ctru

Nghién cu st¢ dung phwong phap dinh
lwong dwa trén ly thuyét kiém tra cbd dién
(Classical Test Theory — CTT), mét trong nhirng
céach tiép can phd bién trong linh vic do lwéng
va danh gia gido duc [1], [4]. CTT dwoc st dung
rong rai dé phan tich chéat lwong dé thi théng
qua céc chi sé thdng ké co ban, cho phép danh
gia mirc d6 phu hgp, khd nang phan loai cla
trng cau hdi va mirc do6 nhat quan ndi tai cta
toan bo dé thi. Trén co s& do, nghién ciu ap
dung cac phuong phap cu thé sau:

(1) Phwong phap phéan tich d6 khé P: B6
khé cla cau héi dwgc xac dinh thdng qua ty 1€
ngwdi hoc trd 16 ding trén téng sb ngwdi tham
gia. Chi sb nay phan anh mic do6 dé hay khé
cla cau hdi trong dé thi. Tuy vao hinh thirc thi,
chi sb dd kho dwoc xac dinh nhw sau:

- Péi véi hinh thire thi trdc nghiém: Do kho
cla cau héi/dé thi dwoc xac dinh théng qua ty lé
ngwoi hoc trd 16 dang trén tbng sé ngwdi tham
gia. Chi s6 d6 khé dwoc tinh theo céng thirc
nhw sau:

n
P =100% 1)

Trong d6: n la sb nguwoi hoc tra 16 dung, N
Ia tdng sb6 ngudi tham gia tra 16i.

- D6i v6i hinh thire thi tw ludn hodc hinh thirc
thi khac: Do khé clia dé thi dwoc xac dinh théng
qua ty lé gitra diém trung binh ctia ngw®i hoc va
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diém tdi da cé thé dat dwoc. Cong thirc duwoc
xac dinh nhw sau:

P=2100% (2)
M

Trong d6: x 1a didm trung binh, M 1a didm
t6i da. Chi s6 P dwoc st dung dé phan loai cau
hoi theo murc do tlr dé dén rat kho, lam co s& dé
diéu chinh c4u truc dé thi.

(2) Phuwong phap phéan tich dé phan biét D:
Do phan biét dwoc st dung dé& danh gia kha
nang cla cau hai trong viéc phan loai ngudi hoc
theo trinh d6. Phuwong phap nay dwa trén viéc
chia nhém ngwoi hoc thanh 02 nhém: nhém
diém cao va nhom diém thap (lay 27% trén va
27% dwoi theo bach phan vi) [3], [4]. Viéc Iya
chon nhém 27% trén va 27% dwdi dwoc ké thira
t cac nghién cru kinh dién trong ly thuyét kiém
tra c6 dién, nham tbi wu hoa kha nang phan biét
gilha cac nhém nguwoi hoc cod trinh d6 khac
nhau. Phwong phap phan nhém 27% ngudi hoc
c6 két qua cao va 27% nguoi hoc cé két qua
thdp van tiép tuc dwoc sl dung trong céac
nghién clru gan day vé phan tich cau hdi nham
xac dinh do kho, dd phan biét va hiéu qua
phwong an nhidu cGa cau héi trdc nghiém [8].
Tuy vao hinh thtrc thi, chi s do phan biét dwoc
xac dinh nhw sau:

- P6i v6i hinh thire thi tréc nghiém: D phan
biét la ti s6 gitra hiéu sé ngudi hoc nhém co két
qua cao tra 16i dung va ngwdi hoc nhém cé két
qua thap tra 161 dang voi tdng sb ngwdi hoc mdi
nhém. Cbéng thrc tinh nhw sau:

D=%"9% 100% (3)
g

Trong do:

gc la sb ngudi hoc tra 161 dang thudc nhom
diém cao; g: la sb nguwdi hoc tra Idi dung thudc
nhom diém thap; g 1a sé ngudi hoc trong méi
nhém. Chi sé D cang cao cho thdy cau hdi co
kha nang phan loai tét.

- D6i v6i hinh thire thi tw ludn hodc hinh thirc
thi khac: D6 phan biét |a ti sé gitra hiéu sb diém
trung binh cla ngudi hoc thudc nhéom co két
qua cao va ngudi hoc thudc nhém céd két qua

thap v&i diém sb t6i da clia cau hai/ dé thi do.

.’.Uc—ft

D= 100%  (4)
Trong do: Tey gidm trung binh clia nguwoi
hoc thuéc nhém cé két qua cao; Z: diém trung
binh cla nguwdi hoc thudc nhdm co két qua thap;
M diém tbi da cta cau hdi. Chi sé6 D cang lén
cho thdy kha nang phan loai cla cau hdi cang
cao; nguoc lai, gia tri D thép hoac am phan anh
cau héi chwa phu hop va can dwoc xem xét
diéu chinh.
Bang 1. Tiéu chuén danh gia dé khé va dé
phan biét cua tirng cau trong dé thi

Chisd Gia tri Mdrc danh gia

D6 khé P

P >80 Dé Can xem xét giam
60<P <80 | Trung binh | Datyéu ciu chuan
20<P <60 |Kho Can diéu chinh
P<20 R4t kho Can xem xét giam

Do phan biét D

D204 RAt tbt Gitr lai
03<D<04 | Tot Gitr lai
0,2<D<0,3 | Trung binh | Can nhéc

D<0,2 Kém Can xem xét loai bd

Céac ngudng phan loai trén dwgc st dung
phd bién trong nghién clru do lwdng gido duc
nhdm danh gia m&c dd phu hop cha cau héi
trong dé thi [3], [4]. Viéc két hop dbng thoi hai
chi s P va D cho phép danh gia toan dién ca
murc dé khé va kha nang phan loai cta cau héi.

(3) Phuwong phap danh gia dg tin cay cua
toan bo dé thi: Do tin cay clha toan bd dé thi
dwoc danh gia théng qua hé sb Cronbach’s
Alpha, phan anh m&c dd nhat quan ndi tai gitra
cac cau héi hodc thanh phan diém trong cung
mot dé thi [1], [4].

+ D6 tin cay toan dé:

k Zf—l a;
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Trong do6: a la d6 tin cay Cronbach’s Alpha.

k 12 sb cau haéi trong dé thi
2 . .. N - .o
0; la phwong sai cda cau héi thir .

2 z P .
7% |a phwong sai tong diém toan bai.

Gia tri ciia hé s nay dao dong tr 0 dén 1;
gia tri cang cao cho thdy dé thi cang dang tin
cay. Théng thwdng, hé sé Cronbach’s Alpha =
0,7 dwoc xem la chap nhan dwoc trong nghién
clru gido duc. Viéc danh gia do tin cay giup dam
bao rang két qua phan tich dé thi co6 y nghia va
c6 thé st dung lam co s& cho cac quyét dinh
cai tién chat lwong dao tao.

Bang 2. Tiéu chuan danh gia dé tin cay cta
toan bo dé thi

Phwong phap nay cho phép gidm thiéu sai
s6t trong qua trinh tinh toan thi céng, déng thoi
nang cao hiéu qua va tinh nhat quan trong danh
gia chét lwong dé thi.

(5) Phwong phap thyc nghiém va so sanh:
Phan mém dwoc thir nghiém trén di liéu thuc té
tai Trwong Pai hoc Coéng nghiép Quang Ninh,
sau do6 so sanh két qua v&i phwong phap x ly
tha cong truyén thdng. Qua dé, danh gia mac dod
chinh xéac, tinh kha thi va hiéu qua cta phan
mém trong thwc tién. D& danh gia hiéu qua cua
phan mém, nghién clru st dung céc tiéu chi so
sanh bao gém: (i) thdi gian x& ly div liéu; (ii)
mirc do sai léch két qué do phan mém tao ra va
phwong phap tinh toan tha cong; (iii) kha nang
phat hién cac cau hdi khong dat yéu cau theo

Hé sé Mec Y nghia cac nguwdng danh gia. C4c tiéu chi nay dwoc st
Cronbach’s | danh dung nham bao dam viéc danh gia phan mém
Alpha gia c6 co sé dinh lwgng r6 rang va khach quan.
o« <~ -~ | 3.KET QUA NGHIEN CU’U VA THAO LUAN
£ bé thi co do tin cay . X .
o> 0.9 Rat rat tét. cac cau hoico | 3-1. Keét qua xdy dwng va trien khai phan
Ca0 | e nhat quAn cao mém phan tich dé thi
DB thi 06 o in cay | . Két qua nxghiénxctvuxcho thé}/ nr)ém té:: gia da
08 <o <00 . ot c6 thd st dun xay dwng phan mém ho trg phan tich chat lwgng
o S <) Tot o i 9| g2 thi dua trén ba chi s6 co ban la d6 khé (P), d6
9 9 phan biét (D) va d tin cay Cronbach’s Alpha [3].
Chép | Dé thi dat yéu cau vé | Phan mém cé kha nang xt ly linh hoat 03 dang
0,7 < a < 0,8| nhan | do tin cay trong phan | @& thi phd bién gdm tréc nghiém, tw luan va hén
dwoc | tich giao duc hop théng qua mét quy trinh ty ddng hoa tw xiv ly
Tam | C6 thé xem xét sir s0 liéu dén hién thj ket'qu?.
06 <a<07| chdp | dung nhwng can ra Bang 3: Phén bo de thi thwe nghiém
nhan | soat thém cau hai theo khoa va loai dé
o < 0,6 Thép | -~ " .| | STT| Khoa | danh | (TN/TL/hon hop)
chinh hoac loai bd 4
cau hai chwa phii hop g TN| TL | HH
(4) Phuong phép xay dwng va trién khai phan 1 | Kinhté 12 0| O 12
m’em: Pe tw dong hoa 9u? trln‘h phan tich, Tghlen > CKBL 03 0 03 0
cru st dung ngbn ngir 1ap trinh Python két hop
v&i thu vién Pandas va nén tang Streamlit nham 3 bién 13 0| 13 0
x(r Iy va phan tich di liéu khdo thi. Phé‘n mém 4 | KHCB 13 0a | 03 06
duwoc thiét ké theo quy trinh khép kin gom cac -
bwéc: nhap di liéu; kiém tra, x&r ly va chuan héa Tong 41 041 19 18

dir liéu; xac dinh nhém cao - thép theo bach
phan vi; tinh dd khé P, dé phan biét D, dé tin cay
Cronbach’s Alpha; va xuét bao céo két qua.

Vé mat ky thuat, phdn mém dwoc phat trién
trén nén tang Python két hop v&i thw vién
Streamlit, cho phép xdy dwng giao dién twong
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tac trwc quan va dé st dung. Ngwdi dung chi
can thwc hién cac thao tac co ban nhw Iwa chon
loai dé thi va tai tép di liéu dau vao, phan mém
sé ty dong thwe hién toan bd qua trinh x& ly va
tra vé két qua phan tich chi tiét.

So v&i phwong phap x& ly tha cong truyén
thédng, phan mém cho thdy wu thé rd rét vé toc
ddé xtr ly, d0 chinh xac va tinh nhat quan.

+ Thoi gian xt ly: V&i tép dir liéu 40 cau héi va
100 sinh vién, phwong phap tha cong trén Excel
mét trung binh 15-20 phut, trong khi phan mém chi
mét dwdi 02 gidy dé xuat bao céo day du.

+ D06 chinh xac: Két qua do phan mém tao ra
dwoc dbi chiéu véi phép tinh doc 1ap trén cac bo
di liéu kiém thir va tring khdp trong pham vi
lam tron da lwa chon.

Viéc tw ddng hoa khéng chi gitp gidm thiéu
sai s6t trong tinh toan ma con tao diéu kién
chuén hoa quy trinh phan tich dir liéu khao thi.
Két qua nay phu hop véi xu huwéng ¢ng dung
cébng nghé théng tin trong danh gia giao duc, khi
cac cbng cu phéan tich dinh lwgng ngay cang
dong vai trd quan trong trong bdo dam chéat
lwong dao tao [1], [5]. Quy trinh cGa phan mém
duoc thiét ké theo hwéng tw dong hoa, bao gdm
cac budc tlr nhap div liéu, tién x& ly, phan tich,
dén xuét két qua. Toan bod quy trinh dwoc mo ta
trong Hinh 3.1.

o DAUVAO XUy DAURA o
E
N
1.Dirliéu 2Tiénxirly | _ 3.Phénnhom 4 Tinhtodn 5. Ténghop 6 Hién thi&
duvio |)  dies D hocsinh PD > itqui béo céo

Tailén tép Excel Lam sach dirigu, Phin nhom theo Tinh 85 kho (P)
chira dirligu chusin héa dinh dang, bich phan i va d phan biét (D)
diém thi Togi bd di liéu 27%ca0-46% T8~ chotimg cau hoi

khong hop ¢ 27% thip

A A

O Phan hdi - Biéu chinh dé thi

Hinh 3.1. So dé quy trinh phan tich chéat
lwong dé thi

3.2. Két qua thiét ké giao dién va chirc nang
3.2.1. Két qua thiét ké giao dién ngwei dung

Phan mém duoc thiét ké theo dinh huéng
tbi gian hoa thao tac va téi da hoa kha nang tiép
can déi voi ngudi dung khéng chuyén vé cong
nghé théng tin. Giao dién nguwoi dung duoc té
chirc theo cu tric logic, phan anh dung quy

trinh nghiép vu thyc té trong phan tich dé thi.

Cu thé, cac chirc ndng chinh nhw lwa chon
loai d& thi, tai dv liu va hién thj két qua duoc
bb tri rd rang va trwc quan. Phan mém hé tro
nguwdi dung lwa chon linh hoat gitra cac dang dé
thi khac nhau théng qua menu thd xubng, déng
thoi cho phép nhap dir liéu dwéi dang tép Excel
— dinh dang phd bién trong thuc tién gidng day.
Mét diém dang cha y la phan mém tich hop co
ché kiém tra va chuan hoa di lieu diu vao gitp
phat hién va théng bao céac 16i nhw thiéu cot
ho&c sai dinh dang, gép phan nang cao kha
nang st dung ctia phan mém [6], [7].

Tréc nghiém
Tuf ludn

Hon hap
(Tuluén V)

Hinh 3.2. Giao dién Iwa chon loai dé thi

3.2.2. Két qua hién thj va trwc quan hoa div
liéu phan tich

Sau khi xt ly, phdn mém tra vé két qua dudi
dang bang théng ké chi tiét cho tirng cau héi, bao
gdm cac chi sb dinh lwong nhw d6 kho (P), do
phan biét (D), diém trung binh va mlc phan loai
theo cac nguwdng danh gia da thiét 1ap. Cach tiép
can nay cho phép biéu dién déng thdi nhiéu khia
canh cla chét lwong cau héi, hd tro ngudi dung
trong viéc danh gia mét cach toan dién.

Két qua minh hoa trén mot dé thi cu thé
(Hinh 3.3) cho thay sw phan hoa rd rét gitra cac
cau hdi vé cad mirc d6 kho va khd nang phan
loai. Mot s& cau hdi dat mirc dd khé phu hop
nhwng cé d6 phan biét thap, trong khi mot sb
cau héi c6 kha nang phan loai tét lai chuwa dam
bao sy can dbi vé do kho [8].

Phat hién nay ham y rang viéc thiét ké dé thi
khong thé dwa trén mét chi sé don 18, ma can
xem xét dong thoi nhiéu tiéu chi nham bao dam
ca tinh phu hop vé mic dd khé va hiéu qua
phan loai ngudi hoc. Cach tiép can nay phu hop
v&i cac nghién ciru gan day khi st dung déng
thoi cac chi sb ctia CTT dé danh gia va so sanh
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chét lwong cac dang dé thi, ké ca dé thi duwoc
xay dwng v&i s ho tro ctia Al [9].

O gébc dd dinh lwong, két qua phan tich ciing
cho thay ton tai mot ty 1& dang ké cac cau héi co
dd phan biét thap (D < 0,2), phan anh kha nang
phan loai han ché. Béng thdi, sw phan bb chua
ddng déu cuia chi sd dd kho cho thay cau truc dé
thi chwa dat trang thai ti wu theo cac tiéu chuan
ctia CTT. Nhitrng bat cap nay thueéng khé nhan
dién néu chi dwa trén danh gia cam tinh hoac
kinh nghiém gidng day. Théng qua phan mém,
cac dac diém nay dwoc thé hién mét cach truc
quan va c6 hé thdng. Nhd d6 giang vién nhanh
chéng xac dinh cac cau héi chwa dat yéu cau dé
diéu chinh hodc thay thé.

BA0 CAO DANH GIA P, D DE THITU LUAN

1, Két qua tinh 5 kho timg ciu

ST |Can |Tong |Biém |Biem |Diém |Diém |Dolich |Dokho |Mic |DiemT8 |DiemTB|Do | Mixc
Wi |08V [T |tida |0 |thip |chuan |(F) [d0 |-Nhom |-Nhom |phén |db

mhit | obdt o |tip |biét |phin
(thee D) |bit
)

1 |Cl |17 [247 [30 |30 |20 [0S B35 [De |25 W M7 K

1 |Cu2 |17 (174 (30 |30 |10 |083 5784 [Hho |25 L2 046 | Rattit

I [Cwd |47 (488 (40 40 05 101 |H91 |Khe (325 (088|059 |Rétdt

2. Dénh g tong quan d& thi

Coreéu 6 khd so vai muc tiéy

Noim  [Sociw | Tyléthweté | Tylémuc | Khoangchép | Batnhom?
tién nhin

D 1 03333 03 045,055 | False

Trunghinh |0 00 03 025,035 | False

o ! 06867 02 [015,025] | False

3. Két lugn
¥ Kong dat chun cocudj kn [ Dt tiéu chi g phi b
a

0.7375 Chéap nhan dudc

Pat

Hinh 3.3. Minh hoa két qua danh gia téng
quat mot dé thi héon hop

Nhw vay, phdn mém khoéng chi déng vai tro
la cbng cu tinh toan ma con la mét phwong tién
hé tro ra quyét dinh dwa trén di liéu. Két qua
nghién clru nay khang dinh réng viéc rng dung
phan tich dinh lwong trong danh gia dé thi
khéng chi gitp nang cao tinh khach quan ma
con cung cap nhirng phat hién cé y nghia thuc
tién trong viéc cai tién clu tric dé thi va phat
trién ngan hang cau hdi theo hwéng chuan hoa.

Két qua tdng hop tlr 41 dé thi cho thay suw
phan bb cac chi sb danh gia chwa déng déu
gitra cac khéi hoc phan. Vé do phan biét, ty lé
cau héi c6 dd phan biét kém (D < 0,2) chiém
khoang 27,5% & khéi Kinh té va |én t6i 44,4% &

khéi Co khi Bong lwc. Trong khi d6, ty 1& cau hoi
dat mtre tt (D = 0,3) c6 sw chénh l&ch 16n gitra
cac khéi, chi dat khoang 11,1% & khédi Co khi
Pong lyc nhwng Ién t6i 91,1% & khéi Khoa hoc
co ban.

Vé dd kho, ty 1& cau héi & mirc trung binh
(60 < P < 80) dao ddng tir khodng 19% & khdi
Kinh t& dén 25,7% & khéi Bién. Tuy nhién, van
ton tai ty 1& dang ké cac cau héi qua dé (vi du:
khéi Khoa hoc co ban chiém khoang 60%) hodc
qua kho (vi du: khéi DBién chiém khoang 42,9%).
Diéu nay cho thay céu trac dé thi chua thuc sw
can dbi theo co cdu muc tiéu do nhédm nghién
ctru thiét 1ap trong pham vi thé nghiém (50% dé
— 30% trung binh — 20% kha).

Sw khac biét vé do kho va do phan biét gilra
cac khéi hoc phan cé thé xuét phat tr d&c diém
khéng déng déu vé muc tiéu, ndi dung kién
thire, hinh thire thi, sé lwong cau hdi va quy mé
I&p hoc phan. Dé tw luan thuong co sb cau it va
thang diém khac véi dé trdc nghiém hodc hén
hop, trong khi quy mé mau nhd & mét sb Iop
ciing c6 thé 1am chi s dd phan biét bién dong.

Bén canh dé, mot s6 cau hoi co thé chuwa
bam sat ma tran dé, chudn dau ra hoc phan va
mirc do nhan thirc cAn danh gia. Vi vay, cac bod
moén can tdng cwdng xay dwng, ra soat va
chuén héa cau hdi theo chuan dau ra, bao dam
s phu hop gitra ndi dung, mirc d6 yéu cau, dap
an va thang diém; ddng thoi theo déi két qua
phan tich qua nhiéu I&p hoc phan va nhiéu dot
thi dé tiép tuc cai tién chét lwong dé thi. Két qua
mo ta cho thdy c6 sw khac biét vé phan bb céac
chi sb gitra cac nhém di liéu. Tuy nhién, do sb
lwong d&, hinh thirc thi, quy mé I&p va ciu trac
cau héi gitra cac khoa chuwa dong déu, két qua
chwa da dé két luan vé su khac biét chéat lwong
dé thi gitra cac linh vic dao tao.

4. KET LUAN

Nghién ctu da xay dwng va trién khai thanh
céng phan mém hé tro phan tich chéat lwong dé
thi dwa trén céac chi sé dinh lwong co ban cua ly
thuyét kiém tra cb dién. Phan mém cho phép x&
ly linh hoat nhiéu hinh thic thi khac nhau, dong
thoi tw déng hoa toan bd quy trinh tv nhap dir
liéu, tién xt ly dén tinh toan va hién thi két qua
phan tich. Phan mém khéng chi 14 cong cu tinh
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todn ma con 1a céng cu hd tro chudn hoa va
sang loc chat lwong cau héi.

Két qua thwc nghiém cho thdy phan mém
hoat ddng 6n dinh, cung cap cac chi s6 rd rang
va c6 y nghia trong viéc danh gia chét lvong
cau héi. Théng qua phan tich minh hoa, nghién
ctu chi ra rang dd khé phu hop chwa dam bao
kha nang phan loai t6t, qua d6 nhan manh sy
can thiét cta viéc két hop nhidu chi s trong
danh gia dé thi.

Vé& maét thyc tién, phan mém goép phan giam
dang ké khdi lwong cong viéc thd cong, nang
cao tinh khach quan va nhét quan trong cong

tac khao thi. Bdng thdi, nghién ctru cung cip
mot cdng cu hiru ich hd tro' gidng vién trong viéc
cai tién dé thi va phat trién ngan hang cau hdi
theo hwéng chuén hoa.

Trong thoi gian t&i, phAn mém can duoc tiép
tuc hoan thién theo huwéng xay dwng co sé dir
liéu tap trung, Iwu tri lich st phan tich qua nhiéu
hoc ky va lién két cau héi véi chuan dau ra hoc
phan. Bén canh d6, nghién ctru cé thé mé rong
theo hwéng phan tich phwong an nhiéu, mic do
nhan thirc clia cau hdi va theo déi sw thay dbi
chét lwong dé thi qua nhiéu nam hoc.
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ABSTRACT:

In the context of higher education institutions increasingly reforming assessment practices in
alignment with learning outcomes, developing a tool to support the evaluation of examination quality
based on scientific and objective criteria has become necessary. This paper presents the
development and experimental implementation of software designed to support the evaluation of
course examination quality at Quang Ninh University of Industry based on Classical Test Theory
(CTT). The software employs difficulty, discrimination, and Cronbach’s Alpha reliability indices;
percentile ranking is used to identify high-performing and low-performing groups when calculating the
discrimination index.

The software was developed in Python, using Pandas and NumPy for data processing and
Streamlit for the user interface. The software supports the validation and standardization of input
data, calculation of indices, classification of test items, identification of cases requiring review, and
generation of analytical reports. Through these functions, the software contributes to improving the
effectiveness of assessment activities and provides evidence to support the evaluation of course
learning outcomes at Quang Ninh University of Industry. The software was tested on 41
examinations from 29 courses across different academic programs in the first semester of the 2025—
2026 academic year, including 4 multiple-choice examinations, 19 essay examinations, and 18
mixed-format examinations.

The experimental results show that the software can process all three examination formats,
automatically calculate the relevant indices, and provide information for identifying items that are
overly easy, overly difficult, have low discrimination, or show abnormal patterns. However, for classes
with fewer than 10 students, the discrimination index should be regarded only as a reference
indicator. Decisions on whether to retain, revise, or remove an item should be based on a combined
consideration of difficulty, discrimination, reliability, and the professional judgment of lecturers and
academic departments.

Keywords: Classical Test Theory (CTT); difficulty index; discrimination index; Cronbach’s Alpha
reliability; examination analysis; Python; Streamlit.
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TOM TAT

Trong béi cdnh chuyén déi sé va phét trién bén ving dang tré thanh xu huwéng chd dao cua
nganh logistics, yéu cdu vé téi vu héa véan hanh, ung dung céng nghé sé va gidm phat thai carbon
dang lam thay déi nhu cdu déi véi ngudn nhan luc logistics. Bai viét phan tich xu hwéng phat trién
logistics xanh trong béi cdnh chuyén déi sé, déng thoi danh gia mirc do dép Umg clda chuong trinh
dao tao nganh Logistics va Quan ly chudi cung tng tai Truong Pai hoc Cong nghiép Quang Ninh déi
V6i yéu cdu cda thj trirong lao déng.

Nghién ctiu stz dung phuong phép phén tich tai lidu thie cdp két hop dbi chiéu chuwong trinh dao
tao, chudn dau ra véi yéu cdu ndng luc cla ngudn nhan luc logistics hién nay. Két qud cho thdy
chuong trinh dao tao da hinh thanh nén tdng tuong déi toan dién vé logistics, quan ly chudi cung
umg, céng nghé sé va thuc hanh nghé nghiép; déng thoi bude dau tich hop cac ndng luc lién quan
dén chuyén déi sé. Tuy nhién, cac ndi dung vé logistics xanh hién chd yéu duwoc 16ng ghép gian tiép
trong chwong trinh dao tao. Trén co sé do, bai viét dé xuat dinh huwdng trién khai nganh theo mé hinh
tich hop ba I6p gém: nén tang chuyén mén, cdng nghé sé va tmg dung thuc tién, gép phén nang cao

chét lvong dao tao va déap img nhu cdu ngudn nhan luc logistics trong giai doan méi.

T khéa: Chuyén déi sé; Logistics va Quan ly chudi cung tng; Logistics xanh; Nguén nhan luc

logistics; Trirong Pai hoc Cong nghiép Quang Ninh.

1. PAT VAN BE

Trong nhitng ndm gan day, logistics da tré
thanh moét trong nhirng nganh dich vu quan
trong, gép phan nang cao nang lwc canh tranh
ctia nén kinh té va thuc day tang trwéng thuwong
mai. Cung v&i xu huwéng phat trién bén virng,
logistics xanh va chuyén ddi sb dang tr& thanh
hai dinh hwéng I&n cla nganh logistics hién
nay. Theo Bao cao Logistics Viét Nam 2024 cla
B6 Cong Thuwong (2024), chuyén dbi sb dang
doéng vai trd quan trong trong viéc téi wu héa van
hanh, nang cao hiéu qua quan tri va phat trién
logistics bén virng [1]. Ddng thoi, Bao céo
Logistics Viét Nam 2023 clia B6 Coéng Thuwong
(2023) nhadn manh yéu cau gidm phat thai, st
dung hiéu qua ngudn lyc va thuc day cac mé
hinh logistics xanh trong bdi cadnh (ng phé v&i
bién dbi khi hau [2].

Quang Ninh 1a dia phuwong cé nhiéu tiém
nang phat trién logistics nhd hé théng cang
bién, khu cdng nghiép, ctra khdu va cac tuyén
giao thdng két néi lién ving. Theo Thoi bao Tai
chinh Viét Nam (2025), khéi lwgng hang hoa
thong qua cac cang trén dia ban tinh dat trén
161 triéu tAn, phan anh nhu ciu ngay cang lén
vé ngudn nhan lyc logistics ¢6 trinh d6 chuyén
moén va kha nang thich &ng véi xu hwdng phat
trién maéi ctia nganh [3].

Trong bdi canh d6, Trwéng Dai hoc Céng
nghiép Quéng Ninh dé trién khai dao tao nganh
Logistics va Quan Iy chubi cung rng nham dap
trng nhu cau nhan lyc cla dja phuong va khu
vire. Tuy nhién, sw phat trién nhanh cua logistics
xanh va chuyén dbi sé dat ra yéu ciu phai xem
xét mirc d6 phu hop cla chwong trinh dao tao
déi v&i nhirng yéu cdu méi cda thi truéng lao
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Xuét phat tir yéu cau trén, bai viét tap trung
nghién ctu viéc trién khai nganh Logistics va
Quén ly chudi cung ng tai Trwong Pai hoc
Cong nghiép Quang Ninh trong bdi canh chuyén
ddi sb va logistics xanh. Déi twong nghién ciru
cla bai viét la chuwong trinh dao tao, chuan dau
ra va dinh hwéng trién khai nganh Logistics va
Quén ly chudi cung &ng cda nha trwdng. Muc
tiéu nghién clru nham phan tich xu huwéng phat
trién logistics xanh va chuyén ddi sb; danh gia
murc d6 phu hop clia chwong trinh dao tao hién
hanh; tr d6 dé& xuat mot sé dinh hwéng trién
khai nganh phu hop véi yéu cau phat trién cla
nganh logistics trong giai doan t&i.

Mac du nhu cau ngudn nhan lyc logistics
chiu tac déng clia cac xu huwéng phat trién & quy
mo toan cau va qudc gia, nghién clru nay tap
trung phan tich trwdng hgp tinh Quang Ninh do
day la dia ban truc tiép trién khai dao tao cla
Trwong Dai hoc Coéng nghiép Quang Ninh, déng
thoi 1a mét trong nhirng trung tam phat trién
cang bién, logistics va thwong mai bién gidi
quan trong ctia khu vie phia Béc. Viéc lwa chon
Quang Ninh lam trwdng hop nghién clru khdng
nham gi¢i han pham vi viéc lam cla nguw&i hoc
trong dia phwong ma nhdm lam ré méi quan hé
gitra nhu cu phat trién logistics clia dia phwong
véi dinh hwéng trién khai chwong trinh do tao.
Céc yéu cau vé logistics xanh, chuyén déi sb va
phat trién ngudn nhan luvc dwoc xem xét trén co
s& xu hwéng chung cla nganh logistics & cap
dd quéc té, quéc gia va dia phwong.

2. PHUONG PHAP NGHIEN CUU

Nghién cru str dung phwong phap nghién
ctu dinh tinh nhdm phan tich xu hwéng phat
trién logistics xanh va chuyén ddi sb, ddng thoi
danh gia kha nang trién khai nganh Logistics va
Quan ly chudi cung ng tai Trwong Pai hoc
Cong nghiép Quang Ninh.

D@ liéu nghién clru dwoc thu thap tr cac
ngudn tai liéu thir cAp gdm: van ban quan ly nha
nuwdc vé gido duc va logistics; cac bao céo
chuyén nganh vé logistics xanh, chuyén dbi s
va phat trién ngudn nhan luc logistics; chuwong
trinh d3o tao, chudn dau ra nganh Logistics va
Quan ly chudi cung rng cla Truwdng Pai hoc
Co6ng nghiép Quang Ninh; cung mét sé nghién

clru va bdo cao cé lién quan dugc cong bbd
trong giai doan 2022-2025.

Trén co s& di liéu thu thap dwoc, nghién
cru str dung phwong phap phan tich tai liéu,
tbng hop, so sanh va déi chiéu nham lam ré cac
yéu cau cua logistics xanh va chuyén dbi sé ddi
véi ngudn nhan luc logistics; danh gia mirc do
phu hop cla chuwong trinh dao tao hién hanh; ti
do dé xuét mot sé dinh hwéng trién khai nganh
Logistics va Quan ly chudi cung rng phu hop
v&i bbi canh phat trién méi ciia nganh logistics.
3. KET QUA VA THAO LUAN
3.1. Logistics xanh va chuyén dbi sé trong
nganh logistics
3.1.1.Khai niém logistics xanh va vai tro
chuyén déi sé6

Trong bdi cadnh phat trién bén virng tré thanh
xu hwéng toan cau, logistics xanh dwoc xem la
dinh hwéng quan trong nhdm gidm thiéu tac dong
tiéu cwc cla hoat dong logistics déi voi moi
trwdng. Theo Sbihi va Eglese (2010), logistics
xanh 14 viéc tich hop cac yéu tb méi trwdng vao
qua trinh hoach dinh, t6 chirc va kiém soat cac
hoat dong logistics nham gidm thiéu tac dong
sinh thai nhwng van bdo ddm hiéu qua kinh té
clia chudi cung ng [4]. Quan diém nay cling
dwoc cu thé hoa trong Bao cao Logistics Viét
Nam 2023 khi cho rang logistics xanh 1& qué trinh
td chirc va thwe hién cac hoat dong logistics theo
hwéng st dung hiéu qua ngudn lyc, tiét kiém
nang lwong, gidm phat thai va han ché tac dong
moi trwdng trong toan bd chudi cung tng. Piéu
nay cho thdy muc tiéu cta logistics xanh khéng
chi dirng lai & bao vé méi trwdng ma con hwédng
téi ndng cao hiéu qua van hanh va nang lwc canh
tranh clia doanh nghiép.

Trong thuc tién, logistics xanh duwoc trién
khai théng qua nhiéu giai phap nhw t6i wu héa
mang lwéi van tai, sv dung phuong tién tiét
kiém nhién liéu hoac nang lwong sach, phat
trién kho bai xanh, gidm thiéu chat thai va thic
day tai ché trong chubi cung (rng. Bao cao
Logistics Viét Nam 2024 cho thdy xu hwéng
xanh héa dang ngay cang dwoc quan tam tai
Viét Nam dwéi tac dong clia cac cam két giam
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phat thai va yéu ciu phat trién bén virng cua
doanh nghiép.

Song song véi qua trinh xanh héa, chuyén
ddi sé dang tr& thanh déng lwc quan trong thuc
day ddi moi hoat dong logistics. Theo Vién
Nghién ctru Chién lvoc Thwong mai (2023), viéc
trng dung cac cobng nghé nhw tri tué nhan tao
(Al), Internet van vat (loT), d¥ liéu I&n (Big Data),
dién toan dam may va cac hé thdng quan tri
théng minh gép phan nang cao kha ndng du bao,
t6i wu hoa van tai, quan ly kho hang theo thoi
gian thyc va tang cwong kha nang két néi gitra
cac chi thé trong chudi cung ng. Chuyén dbi sé
vi vay khéng chi giup doanh nghiép gidm chi phi
va nang cao hiéu qua quan tri ma con tao nén
tang cho phat trién logistics bén virng [5].

O géc dd qubc té, World Bank (2023) cho
rang van tai va logistics 1& moét trong nhirng linh
vire c6 dong goép dang ké vao lwong phat thai khi
nha kinh toan ciu, doi héi cac qubc gia va doanh
nghiép phai chuyén d6i sang cac mé hinh
logistics bén virng. McKinsey & Company (2022)
cling chi ra rang viéc trng dung cong nghé sb cé
thé hé tro: doanh nghiép logistics t&i wu hoa hoat
déng van tai, nang cao hiéu suat khai thac
phuwong tién va gidm phat thai trong chudi cung
trng [6,7]. Tai Viét Nam, Bao cao Logistics Viét
Nam 2023 va 2024 d&u nhan manh logistics xanh
va chuyén déi sb 1a nhitng dinh hwéng quan
trong nham nang cao ndng luc canh tranh va
phat trién bén virng ctia nganh logistics.

Nhw vay, logistics xanh va chuyén ddi sé
khéng phai la hai xu huwéng tach rdi ma c6 méi
quan hé bd trg 1an nhau. Néu logistics xanh xac
dinh muc tiéu phat trién bén virng thi chuyén ddi
sb6 déng vai tro la céng cu gitp hién thwc hoéa

muc tiéu do théng qua t&i wu hoa van hanh, st
dung hiéu qua nguén lyc va kiém soat phat thai.
Sw két hop gilra xanh héa va sé héa dang tré
thanh xu hwéng phat trién ndi bat ctia nganh
logistics trong giai doan hién nay. Xu hwéng nay
dang tao ra nhirng yéu cau méi dbi véi ngudn
nhan lyc logistics tai cac dia phwong va co s&
dao tao. Nguwdi lao ddng khéng chi can kién
thirc chuyén mén vé logistics va quan tri chudi
cung trng ma con phai cé nang lyc ng dung
coéng nghé sbé, kha nang phan tich di liéu va tw
duy phat trién bén virng dé thich wng véi sw
thay ddi nhanh chéng clia nganh logistics trong
giai doan hién nay.
3.1.2. Thuc tién phat trién logistics va nhu
cau nguén nhan Ilwc tai Quang Ninh

Quang Ninh la mgt trong nhirng dia phuong
c6 nhiéu loi thé dé phat trién logistics nhe vi tri
dia ly chién luvgc, hé théng cang bién, clra khau
va ha tng giao théong két néi lién ving. Theo
Bao cdo thwong nién cla Cong ty CO phan
Cang Quang Ninh (2024), tinh hién c6 15 cang
bién v&i 44 cau cang, tbng chidu dai gan 7 km,
tao diéu kién thuan loi cho phét trién logistics
bién va logistics da phwong thirc khu vuc phia
Béc. Hoat dong logistics trén dia ban tinh duy tri
tbc do tang trwdng 6n dinh; ndm 2025, san
lwong hang héa théng qua hé thdng cang dat
trén 161 triéu tan, tang khoang 7,9% so v&i nam
trwdc; giai doan 2020-2024 dat tdc do tang
trwdng binh quan khodng 9%/nam. Quy mod
hang hoéa Ién cung véi sy phat trién cha céac
nganh céng nghiép, thwong mai bién gidi va du
lich da lam gia tdng nhu ciu déi v&i cac dich vu
van tai, kho bai, giao nhan va quan tri chudi
cung wng [8].

Bang 3.1. Thue tién phat trién logistics tai Quang Ninh va ham y déi véi nguén nhan luc logistics

Thuwec tién phat trién
logistics tai Quang Ninh

Minh chirng dinh lvong

Ham y d6i véi nguon nhan lwc
logistics

Quy mo logistics m& rong
nhanh

Hang hda qua cang dat trén 161
triéu tan nam 2025, tang 7,9%
sO v@i nam 2024 ..

Co nang lyc quan tri van tai, kho
bai va chudi cung rng quy mo Ién

Ha tang logistics ngay cang
hoan thién

15 cang bién, 44 cau cang, gan
7 km cau cang ...

Co kien thirc vé logistics cang
bién va van tai da phuwong thirc

Lién két vang dwoc tang
cuwdng

Hé thong cao toc Ha Long — Hai
Ph(‘)ng —Van Qén - !\/Iér;g Cai;
két n6i clra khau quéc té ...

C6 kha nang diéu phdi va quan tri
chudi cung tng lién vung

Chuyén dbi sb trong logistics

Trién khai thd tuc dién tt, sd hoa
quan ly khai thac cang va giam

C6 nang lyc so, st dung hé
thong théng tin logistics va khai
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Thuwec tién phat trién
logistics tai Quang Ninh

Minh chirng dinh lwong

Ham y déi véi nguén nhan lwc
logistics

sat van hanh

thac div liéu

Dinh hwéng phat trién bén
virng

Ap luc gidm phat thai, nang cao
hiéu qua st dung tai nguyén

Co tw duy logistics xanh va kha
nang toi wu héa hoat déng
logistics

Nhirng bién déng trong hoat ddng logistics
tai Quang Ninh khéng chi phan anh tiém nang
phat trién cla dia phuwong ma con dat ra nhirng
yéu cau mai dbi véi ngudn nhan luc logistics.

C6 thé thay, loi thé vé ha tang logistics, quy
md hang hda I&én cung véi xu huwdng xanh hoéa
va sb6 hdéa dang tao ra nhu cadu ngay cang lén
ddi v&i ngudn nhan luc logistics chat lwgng cao
tai Quang Ninh.

Nhw vay, v&i nén tdng ha tang phat trién,

quy md hang héa I&n va dinh hwéng phat trién
bén virng rd rang, Quang Ninh cé tiém nang tr&
thanh trung tam logistics xanh va hién dai cua
khu vic phia Béc. Loi thé vé ha tAng logistics,
quy mo6 hang hda I&n cung v&i xu hwéng xanh
héa va sb héa dang tao ra nhu ciu ngay cang
I&n ddi v&i ngudn nhan luc logistics chat lwong
cao tai Quang Ninh. Diéu nay doi héi nguwoi lao
dong khong chi ndm virng kién thirc chuyén
mon vé logistics va quan ly chudi cung (rng ma
con phai c6 nang lwc ng dung cong nghé sb,
ky ndng phan tich di¥ liéu va tw duy phat trién
bén vitng dé thich &ng véi yéu cdu méi cla
nganh.
3.2. banh gia morc d6 dap rng cua chwong
trinh dao tao nganh Logistics va Quan ly
chudi cung rng trwéc yéu cau chuyén doi sé
va logistics xanh

Theo tiép can dao tao dwa trén chuan dau ra
(Outcome-Based Education - OBE), chét lwong
chwong trinh dao tao can dwoc danh gia théng
qua murc dd dap (rng cac yéu cau cla thj trwong
lao déng va nang lwc ma nguwodi hoc dat duoc
sau khi tét nghiép. Do do, viéc xem xét chwong
trinh dao tao nganh Logistics va Quan ly chudi
cung wng cla Trwong Dai hoc Cong nghiép
Quang Ninh khéng chi dirng lai & co cdu hoc
phan ma can dbi chiéu véi cac yéu cau méi cua
nganh logistics trong bdi canh chuyén dbi sé va
phat trién bén virng.

Ngudn: Téng hop cta tac gid [1, 2, 3, 8]

Theo Chwong trinh dao tao nganh Logistics
va Quan ly chudi cung trng ban hanh kém theo
Quyét dinh sb6 116/QD-DHCNQN ngay
02/02/2026, chwong trinh c6 tbng khéi lwong
130 tin chi, trong d6 khéi kién thic gido duc
chuyén nghiép chiém 91 tin chi, twong dwong
70,0% téng khéi lwgng chwong trinh; duoc trién
khai théng qua 57 dé& cuong chi tiét hoc phan
[9]. Quy md nay cho thdy dinh huéng dao tao
theo huwdéng ng dung, cha trong hinh thanh
nang lwc nghé nghiép cho ngudi hoc.

Bang 3.2. Co’ cau chwong trinh dao tao
nganh Logistics va Quan ly chudi cung (rng

. A Sotin | Tylé

Nhém hoc phan chi (%)
Kién thirc dai cwong 39 30,0
Kién thirc co s& nganh 19 14,6
Kién thirc nganh 30 23,1
Kién thirc chuyén nganh 24 18,5

Thwc tap, khoa luan 11 8,5

Tw chon 7 53
Tbng cong 130 100,0

Nguén: Téng hop ttr[9]

Co cAu tin chi cho thdy chwong trinh danh
khoang 50,1% khéi lwong dao tao cho nhém
hoc phan nganh va chuyén nganh, déng thoi bé
tri 11 tin chi cho thwc tap va khoéa luan tbt
nghiép. Cach thiét ké nay twong déi phu hop véi
dac thu cta linh vuc logistics, noi nguwdi hoc
khéng chi can kién thirc vé kinh té, quan tri ma
con phai c6 kha nang van dung vao cac hoat
dong van tai, kho bai, giao nhan va quan tri
chudi cung tng trong thuc tién.

Pang chu y, chwong trinh da bwéc dau tich
hop cac ndi dung lién quan dén chuyén dbi sé
thdng qua nhiéu hoc phan chuyén mén nhw
Nang lwc s va trng dung tri tué nhéan tao, Hé
thdng théng tin Logistics, 'ng dung cdng nghé
théng tin trong Logistics, Thwong mai dién ti
Logistics va Thwc hanh mdé phdng Logistics.
Viéc dwa cac hoc phan nay vao chwong trinh
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phan anh sy tiép can kip thdi dbi véi xu huwéng
sb hoéa trong nganh logistics, dong thdi tao diéu
kién dé sinh vién tiép can cac cdng cu quan tri
hién dai, khai thac d liéu va rng dung cbéng
nghé trong hoat déng nghé nghiép.

Tuy nhién, theo dinh hwéng OBE, viéc danh
gia mrc d6 phu hop clia chwong trinh can duoc
xem xét théng qua hé théng chuan dau ra. Trén

co s& tdng hop cac nghién ctru vé logistics xanh
va chuyén ddi s6, ngudn nhan lyc logistics hién
nay can dap rng mot sé yéu ciu co ban nhu:
nang lwc (rng dung cdng nghé sb; kha nang khai
thac hé théng théng tin va dir liéu; nang lwc
phan tich va tdi wu héa hoat dong logistics; kha
nang thich wng v&i méi trwdng hdi nhép; va tw
duy phéat trién bén virng gén véi logistics xanh.

Bang 3.3. Déi chiéu chuan dau ra v&i yéu ciu cta logistics xanh va chuyén déi s6

A A Chuan daura e X N DPanh
’ Yéu cau nang lwc lién quan Mot s6 hoc phan dap tvng gia
Kién thirc logistics va quan Quan tri Logistics; Quan tri chudi cung
tri chudi cung ng, logistics rng; Logistics quoc té; Logistics cang bién; bap
Y RN KT2, KT3 ATV PSRN £ NIAL e2b -
cang bién va van tai da Quan ly van tai va phan phoi; Van tai va rng
phuwong thirc bdo hiém trong Logistics
) Nang ]uc sO va ng dung tri tgé nhan tao;
Nang Iywc so va khai thac KNG Hé thong thong tin Logistics; U'ng dung bap
div liéu CNTT trong Logistics; Thwong mai dién t& trng
Logistics ]
N&na lwe phan tich va t6i Hoach dinh nhu cau va dy bao; Quan tri )
g lwc phan - KN2, KT4 Logistics; Quan tri chuéi cung (rng; Quan ~ap
wu hoa hoat déng logistics e "y ng
tri rdi ro Logistics
« L . Logistics qudc té; Tiéng Anh chuyén nganh ,
Napg IU’E th';Ch thng va hoi PO3, KN5 Logistics; Thwong mai dién tlr Logistics E,)ap
nhap quoc té rng
- R Quan trj Logistics; Quan trj chudi cung Méi tich
Tu’duyxlog|§t|cs~xanh va PO5, TC3 &ng; Quan tri chat lwong Logistics; Quan hop
phat trien bén virng o5 o Y
tri rui ro Logistics gian tiép

Két qua déi chiéu cho thdy chwong trinh dao
tao da thé hién kha rd dinh huwéng chuyén ddi sé
cd & cAu truc hoc phan va hé théng chuén dau
ra. C4c yéu cau vé nang lwc sb, khai thac div
liéu, str dung cbng nghé va kha nang thich trng
v&i moéi trwdong lam viéc hién dai da dwoc tich
hop twong déi day da trong muc tiéu dao tao,
chuén dau ra va ndi dung hoc phan. Bay |4 diém
manh cla chwong trinh trong bdi canh chuyén
ddi sb dang tr& thanh xu hwéng tat yéu cla
nganh logistics.

Nguwoc lai, cac yéu ciu dac thu cla logistics
xanh nhw quan tri phat thai carbon, t6i wu hoa
chudi cung ng xanh, kinh té tudn hoan hay
danh gia tac ddong moéi trwdng chwa dwoc cu thé
hoéa thanh cac chuan dau ra hodc hoc phan doc
lap. Noi dung logistics xanh hién chi yéu dwoc
ldng ghép gian tiép théng qua cac chuén dau ra
lién quan dén phat trién bén virng, cai tién hiéu
qua hoat déng va kha nang thich rng véi xu
hwéng méi cla nganh. Diéu nay cho thay

Nguén: Téng hop t [9, 10]
chwong trinh da bwéc dau tiép can tw duy phat
trién bén virng nhung chwa hinh thanh day du
khung nang lwc chuyén biét vé logistics xanh.

Theo quan diém cla tac gid, day khong phai
la han ché riéng cda chwong trinh dao tao tai
Trwong Pai hoc Cong nghiép Quang Ninh ma
phan anh thyc trang chung clia nhiéu co sé& dao
tao logistics & Viét Nam hién nay, khi logistics
xanh van 1a linh viec méi va dang trong qua trinh
dwoc cu thé héa thanh chudn ndng lwc nghé
nghiép. Tuy nhién, trong bdi canh xu huwéng
logistics xanh ngay cang rd nét, viéc tiép tuc ra
soat va cap nhat chwong trinh theo hwéng bd
sung cac ndi dung vé& chudi cung (ng xanh,
quan tri phat thai, kinh té tudn hoan va phat trién
bén virng la can thiét nhdm nang cao kha néng
thich (rng clia ngwoi hoc dbi véi yéu cau cla thi
trwd'ng lao déng trong twong lai.

3.3. Pinh hwéng trién khai nganh Logistics
va Quan ly chudi cung rng tai Trwéng Pai
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hoc Céng nghiép Quang Ninh trong béi canh
chuyén déi s6 va logistics xanh

Két qua phan tich chwong trinh dao tao va
chuén dau ra cho thay nganh Logistics va Quan
ly chudi cung &ng cha Trwdng Pai hoc Céng
nghiép Quang Ninh da budc dau tich hop cac
ndi dung lién quan dén chuyén dbi sé théng qua
cac hoc phan nhw Néng luc sé va (ng dung tri
tué nhan tao, Hé théng théng tin Logistics, Ung
dung CNTT trong Logistics va Thwong mai dién
tr Logistics. Bdng thoi, nhiéu hoc phan chuyén
nganh da tao nén tang dé tiép can cac yéu cau
cla logistics xanh nhw t6i wu héa van tai, quan
tri chudi cung trng, quan tri kho hang va hoach
dinh nhu cau.

Tuy nhién, trwéc xu hwédng phat trién
logistics xanh va chuyén déi sb dang dién ra
manh mé trén thé gioi va tai Viét Nam, viéc trién
khai chwong trinh dao tao can tiép tuc dwoc
hoan thién theo hwéng tich hgp sdu hon gilra
kién thirc chuyén mén, cong nghé sb va thuc
tién nghé nghiép. Trén co s& do, tac gia dé xuét
mé hinh trién khai dao tao theo ba I&p gdm: 16p
nén tdng (Foundation Layer), I&p cdng nghé sbé
(Digital Layer) va l&p &ng dung thyc tién (Green
Application Layer). Trong mé hinh nay, kién
thirc chuyén mén déng vai trd nén tang, cong
nghé sb 1a cdng cu hd tro va thuc tién doanh
nghiép & méi trweng dé& hinh thanh nang luc
nghé nghiép cho ngudi hoc.

LGP NEN o
TANG LGP CONG LOP UNG
e NGHE DUNG

(Kién thize e (Logistics

logistics & (Chuyén doi xanh ghét o

chudi cung 50, Al dit lidu) , phé

= bén viing)

img)

Hinh 3.1. M6 hinh tich hop dao tao logistics
xanh va chuyén déi sé

Nguén: Bé xuét cua tac gia

Thir nhat, cing cé6 Ié6p nén tang

(Foundation Layer) théng qua tich hop

logistics xanh vao cdc hoc phan chuyén
nganh hién cé

Lép nén tdng bao gdbm cac hoc phan

chuyén moén cbt 16i nhw Quén tri Logistics, Quén

tri chubi cung (g, Logistics cang bién, Logistics

quéc té, Quan ly van tai va phan phbi, Hoach

dinh nhu cdu va dw bgo cung cac hoc phan lién
quan dén quan tri kho hang va van tai.

Trén co s& dé cwong hién hanh, cac hoc
phan nay tap trung trang bi kién thirc vé td chirc
hoat déng logistics, thiét k& chudi cung wng,
quan tri van tai, quan tri tén kho, dw bao nhu ciu
va diéu phdi dong hang héa. Bé tich hop
logistics xanh, ndi dung gidng day can duoc bd
sung cac chuyén dé vé chudi cung &ng xanh,
van tai da phwong thirc, t6i wu héa mang ludi
logistics, quan tri phat thai carbon, s dung hiéu
qua nang lwong va kinh té tuan hoan trong
logistics. D&c biét, dbi véi hoc phan Hoach dinh
nhu ciu va dy bao, can lam rd méi quan hé
gitra chéat lwong dw bao véi gidm tén kho dw
thira, t6i wu ké hoach van tai va han ché phat
sinh phat thai trong toan bd chudi cung ng.
Phwong phap gidng day nén chuyén t truyén
thu kién thirc sang hoc theo tinh huéng (Case-
based Learning), hoc theo dw an (Project-based
Learning) va phan tich di¥ liéu thuc té cla
doanh nghiép. Viéc danh gia két qua hoc tap
khéng chi théng qua bai kiém tra ly thuyét ma
can két hop bai tap tinh hubng, bao céo nhém
va dv an t6i wu hdéa chudi cung trng theo ddng
thdi cac tiéu chi chi phi, thoi gian va phat thai.
Bén canh gigo trinh cGa hoc phan, can cap nhat
hoc liéu tr Bao cao Logistics Viét Nam, céac
nghién clu v& Green Logistics, Green Supply
Chain Management va cac tai liéu quéc té vé
phat trién logistics bén virtng nhdm gidp ngudi
hoc tiép can nhirng xu huwéng maéi ctia nganh.

Céch tiép can nay khong lam thay dbi cau
tric chuwong trinh dao tao nhwng giup sinh vién
nhan thirc r& hon mdi quan hé gitra hiéu qua
kinh té va phat trién bén virng, t» d6 hinh thanh
tw duy logistics xanh ngay trong qua trinh hoc
tap.

Thr hai, phat trién I6p céng nghé sé
(Digital Layer) nham nang cao ndng Ilwc
chuyén déi sé6 cho nguoi hoc

Lép cong nghé sbé dugc hinh thanh tr cac
hoc phan nhw Nang luc sb va img dung tri tué
nhan tao, Hé théng théng tin Logistics, Ung
dung CNTT trong Logistics va Thwong mai dién
ttr Logistics.
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Déi v&i cac hoc phan 16p nay, ngoai viéc
trang bi kién thirc vé hé théng théng tin logistics,
co s& dir lieu, ERP, WMS, TMS, RFID hay Al,
ndi dung hoc phan can dwoc dinh hwéng vao
viéc str dung céng nghé sé dé giai quyét cac bai
toan cla logistics xanh nhw t6i wu hoa tuyén van
tai, quan ly kho théng minh, dy bao nhu ciu,
truy xuat ngudn gbc va giam sat phat thai trong
chudi cung ng. Phwong phap gidng day can
tang cwong thywe hanh trén div liéu, mdé phéng
quy trinh logistics va giai quyét cac tinh hubng
thwe tién thay vi chi gidi thiéu céng nghé. Viéc
danh gia nén dwa trén sadn phdm (ng dung, bai
tap phan tich di¥ liéu, bao cao thwc hanh va kha
nang dé& xuét giai phap sbé cho doanh nghiép.
Hoc liéu can dwoc cap nhat thwong xuyén tw
cac tai liéu vé chuyén ddi sé trong logistics, tri
tué nhan tao, hé thdng théng tin logistics va cac
b&o cdo chuyén nganh trong nuwéc, qubc té dé
bdo d&m ndi dung dao tao theo kip sw phat trién
clia cong nghé.

Théng qua dd, nguwoi hoc khéng chi hinh
thanh nang luc sé theo yéu cau chuan dau ra
ma con nhan thirc dwgc vai tro cia cong nghé
trong viéc gidm chi phi logistics, nang cao hiéu
qué van hanh va hd tro thwe hién cac muc tiéu
logistics xanh.

Thir ba, phét trién Iop eng dung thuc
tién (Green Application Layer) théng qua
thwe hanh, thuee tap va lién két doanh nghiép

Lép wng dung thuc tién la giai doan
chuyén héa kién thirc va cong nghé thanh nang
lwc nghé nghiép. Thanh phan cbt 16i ctia I&p nay
bao gébm cac hoc phan Thuc hanh mé phdng
Logistics, Thuc hanh kho bai va quan ly vat tw,
Kién tap nghé nghiép Logistics 1, Kién tap nghé
nghiép Logistics 2, Thuc tap tét nghiép va Khéa
luén tét nghiép.

N6i dung thwc hanh can duoc thiét ké
theo cac bai toan thuc té ctia doanh nghiép nhw
xay dwng phwong an van tai téi wu, phan tich
hiéu quéa gitra cac phwong thirc van tai, thiét ké
md hinh kho xanh, danh gia hoat dong logistics
cta doanh nghiép va dé xuat giai phap cai tién
theo huwéng gidm chi phi, giam phat thai va nang
cao hiéu qua khai thac. Phwong phap giang day
can lay doanh nghiép lam trung tdm théng qua

hoc tap trdi nghiém, khao sat thuc t&, seminar
chuyén dé va thwc hién dw an véi doanh nghiép
ddng hanh. Viéc danh gia khéng chi dwa vao
bao cao thwc tap ma can két hop nhan xét cta
doanh nghiép, sadn pham dau ra, kha nang giai
quyét van dé va ky nang lam viéc nhém cla sinh
vién. Ngudn hoc liéu dwgc mé rong tir dé cwong
chi tiét hoc phan, tai liéu ndi bé doanh nghiép,
bao céo logistics va cac tiéu chuén, huéng dan
quéc té vé logistics xanh, qua d6 giup nguoi hoc
hinh thanh nang lwc van dung kién thirc vao
thue tién.

Bén canh d6, cin phat trién co ché lién két
doanh nghiép theo mé hinh “déng thiét ké —
ddng dao tao — ddng danh gia”, trong dé doanh
nghiép tham gia gép y chuwong trinh dao tao,
xay dwng tinh hubng thyc tién, huwéng dan thuc
tap va danh gia nang lwc ngudi hoc. Dbi vai tinh
Quang Ninh, viéc tang cwong hop tac voi cac
doanh nghiép céng bién, logistics, van tai, kho
bai va xuét nhap khau sé gitp sinh vién tiép can
méi trwdng nghé nghiép thuwe té, ddng thoi tao
diéu kién dé nha trwong thwong xuyén cap nhat
yéu ciu nhan lyc tir thi trwéng lao dong.

Nhw vay, md hinh tich hgp ba I&p dwoc
dé& xuét khong dat trong tm vao viéc thay ddi
clu truc chwong trinh dao tao hién hanh ma
hwéng téi nang cao chat lwong trién khai
chwong trinh trén co s& phat huy cac hoc phan
da co6. Bay 1a hwdng tiép can phu hop véi diéu
kién thwe tién clia Trwdng Dai hoc Cdng nghiép
Quéng Ninh, ddng thdi gop phan dao tao nguén
nhan lwc logistics cé kha nang thich (rng véi yéu
cau chuyén dbi sé va phat trién bén virng trong
giai doan mai.

3.4. Thao luan

Két qua nghién ctru cho thay logistics xanh
va chuyén dbi sb dang lam thay dbi yéu cau ddi
v&i ngudn nhan lyc logistics, khéng chi & kién
thirc chuyén mén ma con & nang luc s, kha
nang khai thac di¥ liéu va tw duy phat trién bén
virng. Xu hwéng nay dic biét cé y nghia dbi véi
Quang Ninh — dia phwong dang phat trién manh
hé thdng cang bién, logistics va chudi cung (ng
khu vue phia Béc.

Két qua dbi chiéu cho thay chwong trinh dao
tao nganh Logistics va Quan ly chudi cung (ng
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cua Trwdng Pai hoc Céng nghiép Quang Ninh
da bwéc dau dap ng yéu cau chuyén dbi sb
thdng qua cac hoc phan vé céong nghé va hé
thdng thong tin logistics. Tuy nhién, cac noi
dung lién quan dén logistics xanh hién cha yéu
duwoc 16ng ghép trong mét sé hoc phan va chua
duoc thé hién rd trong hé théng chuan dau ra.

T d6, nghién ctu cho rang viéc trién khai
nganh trong giai doan t&i nén tap trung vao tang
cwdng tich hop logistics xanh va chuyén dbi s6
trong cac hoc phan hién c6, ddng thei ddy manh
thwc hanh, thwc tap va lién két doanh nghiép
nhdm nang cao khd nang dap (rng nhu ciu
nhan lyc logistics cda dia phwong va khu vue.
4. KET LUAN

Nghién cru da phan tich xu hwéng phat
trién logistics xanh trong béi canh chuyén déi s6
va lam rdé nhitng yéu cdu méi dbi véi nguodn
nhan lwc logistics. Trén co s& khao clru tai liéu,
phan tich thuc tién phat trién logistics tai Quéang
Ninh va dbi chiéu chwong trinh dao tao véi yéu
cau nang luc cla thj trwdng lao dong, két qua

cho thdy chuwong trinh dao tao nganh Logistics
va Quan ly chudi cung rng cla Trwdng Dai hoc
Coéng nghiép Quang Ninh da cé nén tang twong
dbi phu hop dé tiép can cac xu huéng phat trién
m&i cla nganh.

Diém ndi bat cla chuong trinh 1& da buwéc
dau tich hop cac ndi dung lién quan dén chuyén
ddi sb théng qua hé thdng hoc phan va chuan
dau ra. Tuy nhién, cac ndi dung vé logistics
xanh hién van chid yéu duwoc l16ng ghép trong
mot s6 hoc phan chuyén nganh va chuwa duoc
thé hién rd thanh cac nang luc chuyén biét.

T két quéa nghién ctru, bai viét d& xuat mod
hinh trién khai nganh theo huéng tich hop ba
Iép gdm: nén tdng chuyén mén, cong nghé sbé
va ng dung thuc tién. Mé hinh nay gép phan
goi mé& hwéng tiép can phu hop cho viéc trién
khai va hoan thién chwong trinh dao tao nganh
Logistics va Quan ly chudi cung &ng tai Trwdng
Dai hoc Céng nghiép Quang Ninh trong béi canh
chuyén déi sb va phat trién bén virng.
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ABSTRACT:

In the context of digital transformation and sustainable development becoming dominant
trends in the logistics industry, the demands for operational optimization, digital technology adoption,
and carbon emission reduction are reshaping the requirements for logistics human resources. This
paper analyzes the development trends of green logistics in the era of digital transformation and
evaluates the extent to which the Logistics and Supply Chain Management program at Quang Ninh
University of Industry meets current labor market demands.

The study employs a qualitative approach based on secondary data analysis and a
comparison between the curriculum, program learning outcomes, and the competency requirements
of logistics human resources. The findings indicate that the current curriculum has established a
relatively comprehensive foundation in logistics, supply chain management, digital technologies, and
professional practice, while also integrating competencies related to digital transformation. However,
green logistics-related contents are still mainly incorporated indirectly within the curriculum. Based on
these findings, the paper proposes a three-layer integrated implementation model consisting of a
professional foundation layer, a digital technology layer, and a practical application layer, aiming to
enhance training quality and better meet the demand for logistics human resources in the new
development context.

Keywords: Digital transformation; Logistics and Supply Chain Management; Green logistics;
Logistics human resources; Quang Ninh University of Industry
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CHUC VA NGUOI LAO DONG TAI TH'U(‘ING BAI HOC CONG NGHIEP
QUANG NINH VA MOT SO DE XUAT CAI THIEN

Pang Thi Thu Giang'”, Vi Thi Dung?
1Trwong Pai hoc Cong nghiép Quang Ninh
*Email: giangdhcngn@gmail.com

TOM TAT

Kham sdrc khée dinh ky (KSKDK) cho can bd, vién chire va nguwoi lao déng (CBVC-NLD) la hoat
dong y té quan trong, thé hién phuong chadm “phong bénh hon chiia bénh” va gép phén bao vé luc
lwong lao ddng trong co sé gido duc dai hoc. Nghién ciu nay nham muc tidu: (1) déanh gia ty 16 tham
gia va xu huéng phan loai stic khde giai doan 2023-2026; (2) xéc dinh cac bénh ly phé bién theo déc
thu nghé nghiép; (3) chi ra cac han ché hién tai va dé xuét giai phap cai thién. Nghién cuu s dung
thiét ké héi ciru cat ngang, thu thap sé liéu ther cép tir hd so KSKPK ctia CBVC-NLD qua bén ndm
lién tiép, két hop thdéng ké md td va phén tich xu huéng. Két qué cho thay ty |1é tham gia téng tir
82,71% (2025) 1én 99,45% (2026). Phan loai stc khde ndm 2026: loai |-l chiém 38,46%, loai Il
chiém 58,79%, loai IV chiém 2,75%. Céac bénh ly phd bién bao gém: bénh vé mat (30,77%), réi loan
lipid méau (15,93%), bénh cét séng (15,38%) va bénh tim mach (7,69%). Xu hwéng nay phi hop véi
déc thu lao déng vén phong, it van dong. Nghién ctru dé xuat sau nhom gidi phap céi thién bao gém

sé héa hd so stc khéde, ting curong tw van sau kham va mé réng danh muc tdm soat bénh.

Ttr khoa: Bénh nghé nghiép; Co sé gido duc dai hoc; kham st khée dinh ky; strc khoe nghé

nghiép; y té lao déng.

1. DAT VAN BE

Trong moi trwdng giao duc dai hoc, ddi ngi
CBVC-NLD ddng vai trd quan trong déi véi chat
lwong dao tao, nghién ctru khoa hoc va sy phat
trién bén virng cla nha trwéng. Strc khde cla
CBVC-NLD cé anh hwéng quan trong dén hiéu
qua cong viéc va cong tac quan ly trong co s&
gido duc dai hoc.

Trong mdi trwdng gido duc dai hoc, ddi ngi
can bd, vién ch&c va nguwdi lao dong (CBVC-
NLD) déng vai trd then chét déi véi chét lwong
dao tao, nghién ctru khoa hoc va sy phat trién
bén virng clia nha trwong. Strc khde clia CBVC-
NLD c6 &nh huéng truc tiép dén hiéu qua cong
viéc va nang Iyc quan ly trong co’ s& gido duc dai
hoc. Do vay, céng tac theo déi va cham soc sirc
khde dinh ky cho ddi ngii nay 1a mét yéu cau thiét
yéu, khéng chi mang y nghia y t& ma con cé tac
dong sau sac dén chéat lwong ngudn nhan lwc
trong trwwdng dai hoc.

Nhiéu nghién clru trong nwéc va qudc té da

chi ra rang lao déng trong méi trwédng gido duc,
dac biét giang vién va can bd van phong, c6 nguy
co cao mac cac bénh ly lién quan dén déc thu
cobng Viéc it van dong, chi yéu la: rdi loan lipid
mau, bénh ly cot sbng va cac van dé vé thj luc
[1],[2]. Tai Viét Nam, Dinh Thi Phwong Hoa va
cong su (2019) ghi nhan rang trén 60% gido vién
dwoc khao sat co it nhat mot bénh ly man tinh,
trong dé bénh vé mét va hé co xwong khép
chiém ty 1& cao nhét [3]. Nghién ctru clia Nguyén
Thi Thu Ha (2021) tai mét sb trwéng dai hoc phia
Bac cling xac nhan xu hwéng gia tdng cac bénh
chuyén hoa lién quan dén ap lwc cong viéc va
thiéu van dong [4].
1.1. Co sé& phap ly vé kham sirc khée dinh ky
Coéng tac KSKPK duoc diéu chinh bdi mot
hé théng van ban quy pham phap luat toan dién.
Theo Diéu 21, Luat An toan vé sinh lao doéng
nam 2015 va Diéu 152, Bo luat Lao dong nadm
2019, ngwoi str dung lao dong co trach nhiém td
chirc KSKDK it nhat mét 1an méi ndm cho ngudi
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lao déng. Théng tw 32/2023/TT-BYT (ngay
31/12/2023) va Thong tw 56/2025/TT-BYT (ngay
31/12/2025) da quy dinh va hwdng dan cac ndi
dung lién quan dén kham strc khde, quan ly strc
khée nghé nghiép va danh muc kham can thiét
dbi voi ngudi lao dong.

O thm vi mé hon, Nghi quyét 57-NQ/TW
(ngay 22/12/2024) ctia Bo Chinh tri vé dét pha
phat trién khoa hoc, cdng nghé va chuyén dbi sé
quéc gia dat ra yéu cau (rng dung cong nghé sbé
trong quan ly y t&. Tiép ndi, Nghi quyét 72-
NQ/TW (ngay 09/9/2025) nhan manh vai trd cla
chuyén ddi sé trong nang cao chat lwong quan ly
y t&, d&t van dé hién dai héa cong tac KSKPK va
s6 hda hd so strc khde lao dong la yéu cau mang
tinh dinh huéng chién lwoc.

1.2. Vai tro cua viéc theo déi sirc khée trong
nang cao chat lweng ngudn nhan lyc

Déi voi co s& giao duc dai hoc, viéc theo doi
strc khde dinh ky khéng chi thwe hién nghia vu
phap ly ma con 1a céng cu quan Iy ngudn nhan
Iwc hiéu quad. Thong qua KSKDK, nha trwdng co
thé phat hién s&m cac bénh ly lién quan dén dac
thu nghé nghiép, ttr d6 c6 bién phap can thiép kip
thoi, giam ty 1& nghi ém va duy tri nang lwc 1am
viéc cho CBVC-NLD. Pay ciing la co s& dé xay
dwng cac chinh sach phuc lgi va méi trwdng lam
viéc phu hop, gép phan nang cao chét lwong
ngui“)n nhan Iyc va strc canh tranh cla treong
dai hoc.

Tai Trwdng Pai hoc Cong nghiép Quang
Ninh (BHCNQN), céng tdc KSKBK cho CBVC-
NLD da duoc trién khai thworng nién véi sw phéi
hop cta Bénh vién Than - Khoang sén Co s& 2.
Tuy nhién, hiéu qua thwc sy clia hoat ddng nay
chwa dwgc danh gia mot cach hé théng va cbng
tac quan ly hd so strc khde sau kham con nhiéu
han ché. Pay la co s& thuc tién dé thuc hién
nghién clru nham gép phan nang cao hiéu qua
cham so6c sc khée cho ddi ngli CBVC-NLD
trong Nha trwdng.

1.3. Muc tiéu nghién ciru

Nghién ctru nay dugc thyc hién voi ba muc
tiéu cu thé:

- Danh gia ty 1é tham gia va xu hwéng phan
loai strc khde trong giai doan 2023-2026;

- Xac dinh cac bénh ly phd bién theo dac thu
nghé nghiép ctia CBVC-NLD;

- D& xuét cac giai phap cai thién co tinh kha
thi nham nang cao hiéu qua cong tac KSKBK tai
treong.

2. PHUONG PHAP NGHIEN CcUU
2.1. B6i twong va pham vi nghién ctru

Pham vi nghién clru dwoc thwc hién tai
Trwdng Dai hgc Coéng nghiép Quang Ninh trong
giai doan 2023 - 2026.

DPéi twong nghién ctru la toan bd CBVC-NLD
tham gia KSKPK hang ndm. Téng sb dbi twong
dao déng tr 177 dén 191 ngwdi mdi nam tay
theo sé lwong thuwc té cd mat tai thoi diém
kham.

Tiéu chi lwa chon: CBVC-NLD dang trong
bién ché hoac hop déng lao dong véi nha trudng
va c6 mat trong dot kham. Tiéu chi loai tri:
nhing ngudi vang mat do nghi phép, nghi tw tdc
lwong hodc cong tac xa trong toan b thdi gian t6
chirc kham.

Quy md mau cudi cung mdi ndm: 191 nguoi
(2023), 180 nguoi (2024), 177 ngudi (2025) va
182 nguoi (2026). Lwu y: Sb liéu "tobng sb
CBVC-NLD" trong Bang 1 phan anh s nguoi
thuéc dién kham theo danh sach nhan sv tai
thoi diém 1ap ké hoach (sb nguoi thuc t& hang
thang nhan lwong), cé thé chénh léch so voi
tbng bién ché thuc té cla nha trudng do bién
ddng nhan sy trong nam. Nam 2026, danh sach
thuéc dién kham ghi nhan 183 ngudi; 1 nguwoi
vang mat theo tiéu chi loai trir néu trén, dan dén
mau nghién clru 1a 182 ngudi.

2.2. Thiét ké nghién ctru

Nghién ctru dwoc thwe hién theo thiét ké mo
ta hoi clru str dung di¥ liéu cat ngang 13p lai qua
nhiéu nam, két hop phan tich xu hwéng. Ngudn
sb liéu duwoc thu thap tr hé so kham sirc khoe
dinh ky cla can b6, vién chic va nguwoi lao
dong (CBVC-NLD) tai Trwong BPai hoc Coéng
nghiép Quang Ninh trong giai doan 2023—-2026.

D liéu nghién ciru bao gédm céc théng tin vé
s6 lwong nguoi tham gia kham, két qud phan
loai strc khde theo quy dinh ctia Bd Y té va cac
bénh ly dwgc phat hién qua kham strc khée dinh
ky. M&i nam dwoc xem la mot thoi diém khao
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sat doc lap, phan anh thyc trang strc khde cla
CBVC-NLD tai thoi diém td chire kham.

Nghién ctu st dung phwong phap théng ké
mo t& dé phan tich ty 1& tham gia kham st
khée, co cAu phan loai strc khde va ty 1& méc
cac bénh ly thwdng gap. Pong thdi, sb liéu duoc
so sanh gi*a cac ndm nham nhan dién xu
hwéng thay dbéi vé tinh trang strc khée va mo
hinh bénh tat cia CBVC-NLD trong giai doan
nghién ctru.

Thiét k& nghién clru nay cho phép danh gia
thwe trang strc khde nguwoi lao dong va mé ta xu
hwéng bién dong clia mot sé chi sb strc khode
theo thoi gian trén co sé& dir liéu kham strc khde
dinh ky dwoc lwu tri tai nha trwdng, lam co sé&
cho viéc dé xuét cac gidi phap nang cao hiéu
qua cong tac quan ly va cham séc sirc khoe
nguwoi lao déng.

2.3. Phwong phap thu thap va xtr ly sé liéu

Nguén sb lieu: H6 so KSKBK Iwu tai Phong
Céng tac Hoc sinh Sinh vién va tb y t& nha
trwong, bao gdbm phiéu phan loai strc khde, két
qua xét nghiém sinh hoéa va két luan 1am sang
do Bénh vién Than - Khoang san Co s& 2 cép.
Day |a ngudn dir liéu chinh théng, dwoc lwu triv
theo quy dinh phap luat vé hd so'y té.

Tiéu chi chan doan: (1) Bénh vé méat: chan
doan tat khic xa (can thi, vién thi, loan thi) va
cac bénh mét khac theo ICD-10 (H00-H59), x&c
nhan b&i bac si nhan khoa; (2) Réi loan lipid
mau: triglyceride > 2,3 mmol/L va LDL-C > 3,4
mmol/L va HDL-C < 1,0 mmol/L theo tiéu chuan
cta Ho6i Tim mach hoc Viét Nam; (3) Bénh cét
sbéng: chan doan lam sang thoai héa dét sbéng
c6, dbét sbéng that lwng hodc dau cot sbng man
tinh theo ICD-10 (M40-M54); (4) Bénh tim
mach/tidng huyét ap: huyét ap tam thu = 140
mmHg hodc huyét ap tdm trwong = 90 mmHg
(do it nhat 2 1an) ho&c cac bénh tim mach dwoc
chan doan béi bac si chuyén khoa.

Kiém soat sai s6: Sb lieu dwoc nhap song
song b&i hai ngudi nghién clru doc lap va dbi
chiéu dé& phat hién sai sét nhap liéu. Truwong
hop bt nhat duoc tra cru lai hd so gbc. Théng
tin khéng danh tinh (chi ghi nhan giéi tinh, do
tudi theo nhém va két qua phan loai) dwoc st
dung dé& bao dam tinh bao mat. Han ché cua dir

liéu ther cAp (phu thudc d6 chinh xac hé so gbc)
dwoc thira nhan la gi¢i han clia nghién ctru.

Phwong phap phan tich: Théng k& mé ta
(tdn suét, ty 1& phan tram theo nam) va so sanh
xu hwéng qua cac nam. D liéu xi ly bang
Microsoft Excel 2019. Do ¢& mau nhd va thiéu
bién sbé ca nhan chi tiét, khéng thuc hién kiém
dinh théng ké& suy luan; day la giéi han duoc
thtra nhan ctia nghién clru.

Dao dire nghién cru: Nghién ctru khdng thu
thap théng tin danh tinh ca nhan; toan bd hé so
dwgc ma hda va bao mat theo quy dinh, phu
hop v&i cac nguyén tdc dao dlc nghién cliru
trong y té.

3. THYC TRANG CONG TAC KHAM sUcC
KHOE DINH KY TAI TRUONG DAl HOC
CONG NGHIEP QUANG NINH

3.1. Thue trang té chire kham strc khée dinh ky

Coéng tac KSKDBK tai Trwdong Dai hoc Cong
nghiép Quang Ninh dwoc tb chirc thuwdng nién
vOi sw phéi hop cla Bénh vién Than - Khoang
san Co s& 2. Dot kham duwoc td chire truc tiép
tai trwdng trong gid hanh chinh, tao diéu kién
thuan lgi cho CBVC-NLD tham gia.

Bang 1. Ty lé tham gia kham s(rc khée dinh
ky giai doan 2023 - 2026

S6 CBVC- S6 da Sé Ty lé
Nidm | NLD thudc kham vang | tham gia
dién KSKDK | thwcté | mait (%)
2023 230 191 39 83,04
2024 217 180 37 82,95
2025 214 177 37 82,71
2026 183 182 01 99,45

Nguén: Phong CTHSSV

Sé liéu bang 1 cho thay xu huéng ty 1é tham
gia KSKBPK qua cac nam 2023-2026. Trong giai
doan 2023-2025, ty I&é tham gia duy tri & muirc
82-83%, sau do tang vot I1én 99,45% vao nam
2026. Sw cai thién dang ké nay co thé duoc ly
gidi bdi: (1) nha trwong tang cwong cong tac
truyén théng nodi bd vé tdm quan trong cla
KSKDK; (2) viéc t6 chirc kham truc tiép tai
trwdng trong gi® hanh chinh gitp gidm rao céan
vé thoi gian; (3) 1anh dao cac don vi tich cuwc tao
diéu kién cho CBVC-NLD tham gia; (4) tb y té
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phdi hop voi phong Ké hoach - Tai chinh tién

hanh ddi chiéu, ra soat day da doi twong thudc

dién KSKbK.

3.2. Két qua phan loai strc khde nam 2026
Két qua phan loai strc khde ndm 2026 cho

thdy phan Ién CBVC-NLD (96,25%) thudc nhém

tbt cong viéc hién tai. Khéng cé trwdng hop nao
thudc loai V. Tuy nhién, ty 1& loai Ill chiém dén
58,79% la mirc dang cha y, phan anh tinh trang
nhiéu ngwdi dang c6 bénh Iy man tinh can theo
déi va diéu tri lau dai. Ty 1& 2,75% sirc khde loai
IV (5 ngwoi) can dwoc can thiép y té kip thoi va

strc khoe loai | - 1ll, c6 du sirc khée dam nhan  c6 ké hoach hé tro' phu hop tir phia Nha trudng.
Bang 2. Phan loai strc khée CBVC-NLD nam 2026 (n=182)
Loai strc khoe Y nghia thyec tién S6 nguwoi | Ty lé (%)

Loai | (R&t khode) Stre khée tét 1 0,55
Loai Il (Khde) Stre khée tét 69 37,91
Loai lll (Trung binh) | Strc khée mirc trung binh, van lao déng duoc 107 58,79
Loai IV (Yéu) Stre khde yéu hoac rat yéu, can theo doi 5 2,75
Loai V (R4t yéu) Stre khde yéu hodc rat yéu, cAn chdm séc y té 0 0,00
Toéng coéng 182 100

3.3. Cac bénh ly phat hién qua KSKBK giai
doan 2023 - 2026

Két qua thdng ké bang 3 thé hién ty & phan
tram theo téng sb ngwdi kham tirng ndm. Ca
bdn nhém tinh trang strc khde chinh déu cé xu
hwéng gia tang vé ty 1& qua giai doan 2023-
2026. Bang chu y:

Bénh vé mét tang t» 25,1% (2023) lén
30,8% (2026), phu hgp v&i hdi chirng thi giac
man hinh & nhém lao ddéng st dung may tinh
nhiéu gio [5];

R&i loan lipid mau tang tr 11,0% 1én 15,9%,
nhét quan v&i bang chirng vé tac déng clia hanh
vi tinh tai va ap Iyc céng viéc cao [2];

Bénh cot sdng ting tr 10,5% lén 15,4%, phan

Ngudn: Hb6 so KSKPK, T6 y té Truong DHCNQN

anh dac thu lao dong van phong it van déng;

Bénh tim mach/tadng huyét ap tang tor 5,2%
1én 7,7%;

Nhém bénh ly khac cé xu hwéng gidm nhe
(ttr 11,5% xubng 8,2%).

Cac bénh ly ghi nhan tai Trwoong DPHCNQN
phu hop véi xu hwéng chung trong nghién ctru y
t& lao ddng van phong. Rocha va Saraiva (2020)
trong tdng quan hé théng ghi nhan ty |& cao cac
bénh co xwong khép va bénh man tinh lién
quan dén lao doéng tinh tai trong co s& gido duc
[1]. Piéu nay cling twong déng v&i két qua
nghién ctu clia Nguyén Thj Thu Ha (2021) ghi
nhan mc trung binh 75-85% tai cac trwdng dai
hoc céng lap [4].

Bang 3. Cac bénh ly phé bién giai doan 2023 - 2026 (s6 ngw®i mac va ty 1é %)

Tinh trang sirc khoée

2023 (n=191)

2024 (n=180)

2025 (n=177)

2026 (n=182)

Bénh vé méat

48 (25,1%)

51 (28,3%)

53 (29,9%)

56 (30,8%)

Réi loan lipid mau

21 (11,0%)

24 (13,3%)

26 (14,7%)

29 (15,9%)

Bénh cot sbng

20 (10,5%)

23 (12,8%)

25 (14,1%)

28 (15,4%)

Bénh tim mach/tang
huyét ap

10 (5,2%)

11 (6,1%)

12 (6,8%)

14 (7,7%)

Nhom bénh ly khac

22 (11,5%)

20 (11,1%)

18 (10,2%)

15 (8,2%)
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3.4. Panh gia cong tac kham sirc khée dinh ky
a. Wu diém

Cong tac KSKBK dwoc duy tri thwong
xuyén, lién tuc qua cac nam, thé hién sy quan
tam cla Ban Giam hiéu dbi voi stc khée
CBVC-NLD;

Ty |é tham gia cai thién rd rét, dat 99,45%
vao nam 2026, cao hon muc trung binh cac
trwd'ng dai hoc cong lap;

Viéc phéi hop v&i Bénh vién Than - Khoang
san Co s& 2 dam bao chét lwong chuyén mén
va tinh chinh thdng ctia két qua kham;

T chirc kham tai Trwdng trong gi& hanh
chinh tao thuan lgi téi da cho CBVC-NLD
tham gia.

b. Han ché

Céng tac theo ddi strc khde va tw van ca
nhan sau kham chwa dworc trién khai bai ban va
c6 hé théng;

Hb so strc khde dwoc lwu tri dwdi dang
gidy t& truyén théng, chwa dwoc sb héa, gay
kho khan trong tra ctru va phan tich di liéu theo
thoi gian;

Danh muc tm soat bénh con han ché, chwa
bao gébm cac xét nghiém chuyén sau phu hop
véi nhém tudi va dac thu nghé nghiép;

Thiéu co ché theo ddi, nhic nhé tai kham
ddi v&i nhitng ngudi thudc nhom stre khée loai
", 1v;

Chuwa cé chwong trinh truyén théng ndi bd
thuwéng xuyén vé phong ngtra bénh nghé nghiép.
¢) Nguyén nhéan

Nhan lyc td y té con han ché vé sb luong va
chwa duoc ddo tao chuyén sau vé quan ly hoé
so strc khoe dién to;

Chwa c6 quy trinh chuan (SOP) cho toan bo
chu trinh KSKDPK tir khau chuan bj dén theo déi
sau kham;

Kinh phi phan bd cho hoat ddng cham séc
strc khde con han hep, chwa di dé mé rong
danh muc tAm soat;

Nhan thirc cia mét bd phan CBVC-NLD vé
tam quan trong cutia theo ddi strc khde sau kham
chwa day du.

5. MOT SO BE XUAT GIAI PHAP

Dwa trén két qua nghién ctvu va phan tich
thuc trang, tac gia dé& xuat sau nhém giai phap
co6 trong tdm wu tién nhw sau:

Giai phap 1 (Uu tién cao): S6 hoa hd so sliic
khde va xay dung hé théng theo dai tryc tuyén.

Xay dwng cbng théng tin y té ndi bd (hodc
tich hop vao hé théng quan ly nhan sy hién cd)
cho phép méi CBVC-NLD tra ctu két qua
KSKBK qua cac nam, nhan canh bao tai kham
va theo ddi chi sé strc khde ca nhan. Lo trinh
trién khai dé xuét trong 12-18 thang véi sy phbi
hop cla khoa Cong nghé thong tin.

Giai phdp 2 (Uu tién cao): T6 chirc tw van
strc khée sau kham dinh ky

Sau mdi dot KSKDPK, t& chirc cac budi tw
van nhém theo nhém bénh Iy (bénh vé mét, ri
loan lipid mau, bénh cét séng) v&i sy tham gia
cla bac si chuyén khoa tlr bénh vién déi tac.
Riéng v&i nhém sire khde loai 1V, can cé lich tai
kh&m va theo dbi ca nhan.

Giai phap 3 (Uu tién trung binh): M& rong
danh muc tdm soat bénh chuyén sau

B& sung tdm soat ung thw cd t&r cung va siéu
am tuyén giap cho CBVC-NLD ni¥; tdm soéat ung
thw dai trwc trang cho nguoi trén 45 tudi; do mat
dd xwong cho ngwdi trén 50 tudi. Phdi hop voi
Bénh vién Than - Khoang san hodc cac co s& y
té uy tin d& dwoc hwdng mare phi wu dai.

Giai phap 4 (Uu tién trung binh): Tang cwdng
truy&n thong ndi bd vé strc khde nghé nghiép.

Xay dwng chuyén muc slrc khde trén
website nha trwong va kénh théng bao ndi bd
v&i cac ndi dung thiét thwe: bao vé mét khi lam
viéc v&i may tinh, bai tap gidn cot sbng tai van
phong, ché doé dinh dwéng phong ngtra rdi loan
lipid mau. NOi dung cép nhéat it nhit mot
lan/thang.

Giai phdp 5 (Uu tién trung binh): Khuyén
khich hoat déng thé duc thé thao

Té chirc thém cac cau lac bo thé thao phu
hop (yoga, boi 16i, aerobic, chay, di bd....) sau
gi® lam viéc; bd tri goc tap thé duc nhe trong
khuén vién trwong; gan két chi sé van dong thé
chét véi cac chwong trinh phuc lgi nhan vién.

Giai phap 6 (Uu tién dai han): Nang cao
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nang lwc té y té nha trudng

Tao diéu kién dé can bo t6 y té tham gia cac
khéa dao tao cap nhat chuyén mén vé y té lao
dong, quan ly hé so sirc khoe dién tir va tw van
strc khde nghé nghiép. Tirng buwdc xay dwng
quy trinh chuén (SOP) cho céng tac KSKDK tai
trwdng.

6. KET LUAN

Nghién clru da danh gia moét cach hé thdng
cbng tac KSKBK cho CBVC-NLD tai Trwong
bai hoc Céng nghiép Quang Ninh trong giai
doan 2023 - 2026. Ba phat hién chinh cla
nghién ctu gém:

- Ty 1é tham gia KSKBDK cai thién ro rét, dat
99,45% (182/183 nguoi thudc dién kham) trong
nam 2026, cao hon dang ké so v&i mirc 82-83%
cla 3 nam trwdc. Két qua nay goi y hiéu qua
clia cac bién phap td chirc ndi bd, du can nghién
ctu chuyén biét dé xac nhan.

- Xu hwéng gia tang ty 1é cac tinh trang strc
khde lién quan dén lao dong van phong (bénh
mat, réi loan lipid mau, bénh cot sbng) qua 4
nam la két qua thwc chirng dang cha y, du do
han ché cuta thiét k& nghién ctu, chwa thé xac

dinh y nghia thdng k& va nguyén nhan cla xu
hwdng nay.

- Cong tac theo doi slrc khde sau kham va
tw van ca nhan chwa dwoc trién khai bai ban, 1a
han ché hé théng can wu tién khac phuc.

DPé nang cao hiéu qua thuc s clia KSKPK,
Nha trwéng can wu tién dau tw vao hé thdng hod
so strc khée dién t&r, chwong trinh tw van sau
kham va mé& rong danh muc tdm soat bénh
chuyén sau. C4c bién phap nay cé thé gép phan
cai thién strc khée doéi ngii va nang cao hiéu qua
lao ddng.

Vé kién nghi, d6i véi Ban Giam hiéu Trwdng
DHCNQN: can bd tri kinh phi va nhan luc phu
hop dé& sb hoa hdé so strc khde va trién khai
chwong trinh tw van sau kham; giao nhiém vy
cu thé cho t6 y té trong xay dwng quy trinh quan
ly strc khde chuan héa. Dbi véi co quan quan ly
cap trén: can ban hanh huwéng dan cu thé vé
quan ly hd so strc khée dién tlr cho co s& gido
duc dai hoc; hé trg kinh phi d& mé rong danh
muc tAm soat bénh va nang cao nang luc y té
trdng hoc.
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ABSTRACT:

Periodic health examination (PHE) for staff, public employees, and workers is an essential
healthcare activity that reflects the principle of “prevention is better than cure” and contributes to
protecting the workforce in higher education institutions. This study aimed to: (1) evaluate
participation rates and trends in health classification during the 2023-2026 period; (2) identify
common health conditions associated with occupational characteristics; and (3) identify current
limitations and propose improvement solutions. The study employed a retrospective cross-sectional
design, using secondary data collected from PHE records of 183-230 staff members over four
consecutive years, combined with descriptive statistics and trend analysis. The results indicated that
the participation rate increased from 82.71% in 2025 to 99.45% in 2026. Health classification results
in 2026 showed that grade I-1l accounted for 38.46%, grade Il for 58.79%, and grade IV for 2.75%.
Common health conditions included eye disorders (30.77%), dyslipidemia (15.93%), spinal disorders
(15.38%), and cardiovascular diseases (7.69%). These trends are consistent with the characteristics
of sedentary office-based work. The study proposed six groups of improvement measures, including
digitalization of health records, strengthening post-examination counseling, and expanding disease
screening services.

Keywords: Occupational diseases; Higher education institutions; Periodic health examination;
Occupational health; Occupational medicine;
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TOM TAT , ‘ ,

Bai bao tap trung nhan dién va phan tich cac chi dau lich s trong truyén thuyét va ca dao dan
gian cda tinh Quéng Ninh. Bdng phuong phép nghién ctru lién nganh vén hoc - lich st va dién da
thuc té, tac gid lam rd cach thirc nhan dan tai hién cac nhan vat, sw kién lich st va gdi gdm quan
diém chinh trj cling nhw dao dirc cia cong déng. Két quad nghién ciu khdng dinh vén hoc dan gian
khéng chi 1a nguén tw liéu bé tro quan trong cho chinh str ma con la phuong tién bdo tén ky trc vén
héa, gép phan nang cao hiéu qua giao duc dia phuwong va phét trién du lich bén ving.

T khoa: Chi déu lich si; Van hoc dan gian Quéng Ninh; Truyén thuyét; Ca dao ving mé; Ky

luat va déng tam.

1. DAT VAN BE

Van hoc dan gian la mgt bé phan quan trong
trong kho tang van hoéa dan téc Viét Nam.
Khoéng chi phan anh ddi sdng tinh than cla
nhan dan lao dong, van hoc dan gian con lwu
gitr nhiéu d4u 4n lich s, van héa va xa hoi cta
tyng ving mién qua cac thoi ky phat trién.
Trong tién trinh hinh thanh cta dan toc, nhan
dan khéng chi ghi chép lich str bang chinh st
ma con lwu gitv bang tri nhé cong ddng, qua
truyén thuyét, ca dao va céc hinh thirc sinh hoat
van hoa truyén miéng khac. Chinh vi vay, van
hoc dan gian dwgc xem nhw mét bao tang séng
cua lich st dia phwong va dan téc.

Quéang Ninh I& vung dat dia dau Déng Béc
ctia Td qudc, cd vi tri d&c biét vé lich st, kinh
té, van héa va quéc phong. Pay 1a noi hoi tu
cta nhiéu 1&p cw dan khac nhau: cw dan mién
bién, cw dan mién nui, cw dan vung than va cw
dan bién gioi. Diéu kién tw nhién cung bé day
lich str da tao nén mét khéng gian van héa dan
gian phong phi va giau ban sic. Trong kho
tang 4y, cac thé loai truyén thuyét, ca dao, dan
ca, |& hoi dan gian... déu chva dwng nhiéu chi
d4u lich str c6 gia tri doc dao.

Trong nhirng nam qua, van hoc dan gian
Quang Ninh nhan dwgc nhiéu sy quan tam cla
cac nha nghién ctu. C6 thé k& dén cac cong
trinh swu tam, bién soan mang tinh dia chi nhw

Dia chi Quang Ninh [1] , hay hwé&ng nghién
ctru chuyén sau vé tuc the thin cia Pham Van
Hoc [2] , truyén ké dan gian ving bién cda
Doan Thj Ha Chung [3], va van héa dan gian
ving bién cta Nguy&n Quang Vinh [4], [5]. Bén
canh do, cac cong trinh: Ca dao, dan ca vung
moé Quang Ninh dwéi géc nhin van hoa cua
Bui Thj Van (2023) [7] , truyén thuyét Quadng
Ninh - Nghién cdu toe géc d6 van héa tam
linh Lé Kim Thoa (2021) [8], hay giao trinh van
hoc Quang Ninh cla Hoang Thi Thu Giang,
Pham V&n Hoc (2020) [9] gép phan khéng dinh
vi tri cGia van hoc dan gian trong téng thé khong
gian van héa Quang Ninh, déng thdi cho thay
yéu cau cap thiét cla viéc bao tén va phat huy
CcAc gia tri van hda truyén thdng trong béi canh
hién dai hoéa va phat trién du lich.

Bén canh d6, mot sé luan van nghién cru
vé Van hoc dan gian Quang Ninh c6 thé ké
dén: luan van Truyén thuyét Quang Ninh -
nghién ctru tor géc d6 van héa tam linh cla
Lé Kim Thoa (2021) [8] chia truyén thuyét cla
Quang Ninh theo cac nhém nhu thé than N,
than Nwdc, the anh hing va nir than, nho do
lam ndi bat mdi lién hé gitra truyén thuyét va tin
ngwdng dan gian. Céng trinh gidp hé théng lai
tw liéu va cho thdy vai trd cta truyén thuyét
trong d&i sébng tam linh cia ngwdi dan dia
phwong. Hay, luan van Van hoc déan gian cac
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tiéu vang vdn héa Quang Ninh dwéi géc
nhin sinh thai — nhan van cta Lé Huyén Trang
(2021) [11] tiép can van hoc dan gian t&r mbi
quan hé gitra méi trwdng sinh thai va doi séng
con ngudi & cac tiéu ving van héa khac nhau
nhw vung bién, vang mé, trung du va mién nui.
Nghién ctru d& gép phan lam sang té sw chi
phéi ctia diéu kién tw nhién ddi véi qua trinh
hinh thanh va phat trién van hoc dan gian dia
phwong. Luan van Truyén ké dan gian ving
bién Quang Ninh cia Doan Thi Ha Chung
(2017) [3] tap trung khao séat cac truyén ké dan
gian lwu truyén & khu vuc ven bién va hai dao,
lam ré nhirng dac diém vé nodi dung, nghé thuat
va mdi lien hé voi cac 1& hoi dan gian dia
phwong. Cong trinh da cung cap nguén tw liéu
co gia tri vé van héa dan gian vung bién Quang
Ninh. Tuy nhién, pham vi nghién ctu chi gioi
han & khu vuc ven bién, chwa phan anh day da
dién mao truyén ké dan gian trén toan tinh va
chwa dat déi twong nghién ciru trong sw so
sanh v&i cac vung van hoa khac. Bang chu v,
luan van Truyén ké dan gian cua ngwoi Dao
Quéng Ninh cta Nguyén Thi Diéu Linh (2017)
[12] da goép phan bd sung ngudn tw liéu vé van
hoc dan gian clia mét cong déng dan toc thiéu
sb trén dia ban tinh, qua dé lam phong phu
thém blrc tranh van héa dan gian Quang Ninh.
Tuy nhién, cong trinh chi tap trung vao truyén
k& cla nguwdi Dao nén pham vi phdn anh con
hep, chwa bao quat dwoc sy da dang cla hé
théng truyén k& dan gian cac dan tdc trong toan
tinh. Doan Thi Ngoc Anh d& cong bb bai viét
Truyén thuyét Pham Nhan & thj xa Quéng
Yén - Quang Ninh (2020) [13], trong d6 khao
sat 10 truyén thuyét vé Pham Nhan, mét nhan
vat phan dién trong kho tang van hoc dan gian.
Trén co s& phan tich tw liéu, tac gia dwa ra
nhirtng nhan dinh va két luan vé dac diém cua
hé théng truyén thuyét nay tai thi x4 Quang
Yén. Céac truyén thuyét vé Pham Nhan hién con
lwu truyén chd yéu ton tai dwdi dang nhivng
mau k& ngan. Tuy nhién, nhédm truyén ké vé
Pham Nhan sau khi chét chiém sb lwong nhiéu
nhét, véi 7/10 truyén thuyét. Bén canh viéc khai
quét nhirng chi tiét va sw kién lién quan dén lich
st chéng gi&c ngoai xam th&i nha Tran, tac gia
con chi ra rang cac truyén thuyét vé Pham

Nhan chira dung nhiéu yéu t6 hoang dwong, ki
40, mang dam mau sac tam linh dan gian.
Nhirng yéu td nay khéng chi tao nén khoéng khi
linh thiéng d&c trung cla thé loai truyén thuyét ma
con gop phan phan anh méi quan hé mat thiét gitra
truyén thuyét va ddi sbng van hoéa tam linh ctia cw
dan dia phuwong. Cac cau chuyén vé Pham Nhan
sau khi chét, sw hoa than thanh ac than va ndi am
anh clia ngudi dan trwde stkc manh huyén bi clia
nhan vat da thé hién mot doi sbng van hoéa dan
gian phong phu va phtrc tap.

Tuy nhién, phan I&n cac nghién ctu hién
tai ch yéu tiép can dwéi géc dd van hoa hoc,
dan téc hoc hodc van hoc thuan tiy. Huwéng tiép
can lién nganh Van hoc - Lich st nham giai ma
hé théng cac chi dau lich st, d& lam rd cach
nhan dan nhin nhan lich s tai ving dat bién
cwong nay van chwa dwgc thye hién mét cach
ddng bo va hé thdng. Tuy nhién, phan I&n cac
nghién ctru mai tiép can & tirng khia canh riéng
|é, theo cac hwéng nghién clru chd dao nhw
van hoéa tam linh, phé binh sinh thai, nghé thuat
dan gian hay pham vi trng dia phwong cu thé;
chwa cé cbéng trinh nao nghién ctru mdt cach hé
thédng cac chi dau lich st trong van hoc dan
gian Quang Ninh trén binh dién toan tinh.

Trong nghién ctru theo hwéng lién nganh, chi
déu lich st dwoc hiéu 1a nhirng yéu tb phan anh
hodc lwu gitr ddu vét ctia cac sy kién, nhan vat,
dia danh va qua trinh lich si* cé that trong qua
khir. Khac vé&i chinh str dwoc ghi chép bang van
ban chinh thdng, cac chi d4u lich st trong van
hoc dan gian ton tai dwéi hinh thirc truyén miéng,
dwoc cong ddng lwu truyén va tai tao qua nhiéu
thé hé. Vi vay, ching khéng chi phan anh nhirng
sy kién lich sir khach quan ma con thé hién cach
nhin nhan, danh gia va thai dé ctia nhan dan voi
lich st va cac nhan vat lich str.

Viéc nhan dién chi dau lich st trong van hoc
dan gian dwa trén mot sb tiéu chi co ban nhu:
cac yéu td dan gian phai cé sw twong thich nhat
dinh vé&i cac ngudn tw liéu lich stv, khdo cb hodc
van hoa khac. Ngoai ra, cac chi dau nay thuwéng
gan véi nhivng khéng gian van hoéa - lich sir cu
thé nhw dia danh, di tich, I& hoi ho&c tin nguéng
dia phwong. Cudi ciing, ching phai c6 strc sbng
bén virng trong ky ¢ cong déng, duoc lwu
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truyén qua nhiéu di ban va nhiéu thé hé cw dan.
Trén co sé cac tiéu chi dd, viéc khao sat truyén
thuyét va ca dao Quang Ninh cho phép nhan
dién nhirtng dau 4n lich st dwoc lwu gilr trong
doi séng van héa dan gian cla dia phwong.

Cac nghién clru trwéc day vé van hoc dan
gian Quang Ninh cht yéu tap trung vao phwong
dién van hoa, tin nguwdng, thi phap hoac dac
trwng ving mién. Song, viéc khao séat hé théng
chi dau lich st trong mdi quan hé dbi chiéu voi
chinh st van chwa dwoc quan tam.

Do dé, bai bao nay tap trung nhan dién,
phan tich cac chi du lich st trong van hoc dan
gian tinh Quang Ninh théng qua hai thé loai tiéu
biéu 1a truyén thuyét va ca dao. Viéc lam rd
hwéng nghién ciru nay khoéng chi bbd sung géc
nhin dan gian cho chinh sr, ma con cé gia tri
thuwc tién trong viéc bdo tdn ky (e van hda,
phuc vu giao duc dia phuwong hién nay.

2. PHUONG PHAP NGHIEN CcUU
2.1. Phwong phap lién nganh

Phwong phap nay dwoc st dung nham
xem xét van hoc dan gian Quang Ninh trong
méi quan hé hiru co’ v&i bdi canh lich stv, xa hoi
va doi séng van hoéa dac thu cla cw dan dia
phuwong. Tac gid van dung kién thirc cla cac
nganh khoa hoc nhw lich s, dia ly, dan toc hoc
va nhan hoc dé ly giai y nghia, ban chét cia cac
chi ddu lich s dwgc phan anh trong truyén
thuyét va ca dao. Diéu nay gitp lam bat l1én hao
khi dan téc va nhirng sb phan doi thuéng trong
dong chay lich st viing Déng Béc.

DPé trién khai hwéng nghién ciu nay, bai
bao xem chi d4u lich st trong van hoc dan gian
la nhirng yéu t6 nhw nhan vat, dia danh, sw
kién, ky (rc cong ddng hay cac biéu twong van
héa cé lién quan dén nhirtng con nguodi va sw
viéc trong lich str. Khac véi st hoc, cac chi dau
nay thwong duwoc ky do hda thdng qua hinh
twong nghé thuat, dia danh, phong tuc va 16i
sébng. DU mang dam yéu t6 hw ciu, van hoc
dan gian van co gia tri lwu gitr lich st dac biét,
gilp tai hién quéa kh&r qua cdm xuc, niém tin cta
nhan dan va gép phan lam sang rd béi canh xa
héi cung cach con ngwoi ghi nhé lich siv.

2.2. Phwong phap phan tich, tdng hop

Pé tai van dung cac khai niém cuda thi phap
hoc (cbt truyén, nhan vat, hinh twong, khéng
gian va thdi gian nghé thuat) dé phan tich cac
tac phdm cu thé. Qua do, tac gia tdng hop dé
lam r8 cach thirc van hoc dan gian phan anh
cac chi d4u lich st théng qua hinh thirc nghé
thuat dac thu, ddng thei khang dinh vai trd cta
van hoc dan gian trong viéc bao ton ky wc
cong doéng.

2.3. Phwong phap théng ké

Phwong phap nay dwoc st dung dé tap hop,
phan loai cac tai liéu nghién clru va cac tac
phdm van hoc dan gian Quang Ninh da duwoc
cong bd c6 ndi dung phan anh lich si. Céc két
qua dinh lwgng la can c& khoa hoc dé dua ra
céac suy luan va nhan dinh chinh xac. Tac gia tién
hanh so sanh déi chiéu gitra ndi dung trong van
hoc dan gian v&i cac ghi chép trong chinh s
(nhw Dai Viét st ky toan thu, Khdm dinh Viét st
théng giam cwong muc) d& nhan dién sy khac
biét trong quan diém va cach danh gia clia nhan
dan vé cung mét nhan vat hay sy kién lich st.
Phwong phap nay dwoc st dung dé tap hop,
phan loai cac tai liéu nghién clru va cac tac
phdm van hoc dan gian Quang Ninh da dwoc
coéng bd cé ndi dung phan anh lich st. Théng
ké dinh lwong cho thdy dé tai da tién hanh khao
séat va phan loai 12 tac phdm truyén thuyét tiéu
biéu va 215 bai ca dao lién quan tryc tiép dén
céac chi du lich st tai dia phuong.

2.4. Phwong phap dién da

Pay la phwong phap then chét dé thu thap
dir lieu so cp. TAc gia da tién hanh dién da tai
12 dia ban khao sat trong diém gan lién véi cac
chi dau lich str dwg'c dé cap trong bai, bao gom:
Quang Yén (Khu di tich Bach Dang, Miéu Vua
Ba), Ha Long (Ha Tu, Ha Phong, Héng Hai),
Cam Pha (Cra Ong, Méng Dwong), Van Dén,
Péng Triéu, Ubng Bi (Vang Danh), Méng Céi
(Van Ninh, Ninh Dwong), Ba Ché, Nam Hoa va
Binh Liéu. Qua trinh dién da hwéng téi cac muc
tiéu: Swu tdm thém cac cau ca dao, truyén
thuyét con lwu truyén trong doi sbng nhan dan
céc tai liéu in &n chwa cap nhat. Phéng van cac
thong tin vién (nhirng ngudi am hiéu vé van hoa
dia phwong) dé tim hiéu cach hiéu cla nguoi
dan vé cac chi dau lich sir. Tl thang 1 dén
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thang 6 nam 2025, nhém nghién clru da khao
sat thuc dia cac di tich, dinh, dén, miéu thd dé
dbi chiéu méi lién quan gitra tac phadm van hoc
dan gian v@i cac dia danh lich st cu thé. Qua
trinh dién da da thwc hién 06 cudc phdng van
sau véi 26 dbéi twong. Cac thong tin vién cé do
tudi tr 47 dén 72 tudi, phan I&n la nguwdi sinh
séng lau nd&m tai dia phwong, ndm git nhiéu tri
thirc dan gian lién quan dén cac dia danh, di tich
va truyén thuyét lich sir. Dbng thdi, tac gid da
tién hanh ghi chép, dbi chiéu 12 di ban truyén
thuyét va ghi chép hang tram bai ca dao lién
quan dén chi dan lich st. Cac di¥ liéu nay duoc
ddi chiéu truc tiép tai cac khong gian thiéng
(dinh, dén, miéu the) @& xac minh méi lién hé
gitra van ban truyén miéng va chinh st
3. KET QUA VA THAO LUAN

Théng qua qué trinh khdo sat hé thdng tw
liéu van hoc dan gian, két hop dién da tai mot sé
dia phwong nhw Ha Long, Cam Pha, Bong Triéu,
Binh Liéu, Van Bén va khu di tich Bach Déang,
nghién clru nhan thay réng cac chi du lich st
trong van hoc dan gian Quéng Ninh xuét hién véi
tAn suét day dac va mang tinh hé théng. Nhiing
chi dau 4y khong ton tai riéng 1& ma lién két chat
ché va&i khdng gian van héa, ky e cdng dong va
doi sbng tinh than clia cw dan vung Déng Béc.
Cac két qua nghién ctru cho thdy chi d4u lich st
trong van hoc dan gian Quang Ninh tap trung
chi yéu & ba phwong dién 16n: hé thédng nhan
vat lich str, cac su kién va dau tich lich s, ciing
quan diém, thai d6 ctia nhan dan dbi véi lich st
dan toc. Péng thdi, nghién ctu ciing chi ra
nhitng hinh thirc nghé thuat dic séc ma dan
gian s dung dé biéu dat lich str.

3.1. Hé théng chi dau vé nhan vat lich st

M6t trong nhirng biéu hién ndi bat nhat cua
chi d4u lich s trong van hoc dan gian Quéng
Ninh la hé théng nhan vat lich si. Qua khao
sat, co thé nhan thdy nhan dan khéng chi tai
hién cac nhan vat coé that trong lich si* ma con
tién hanh qua trinh thiéng liéng héa, bién ho tré
thanh biéu twong van hoéa va tinh than ctia cong
déng dia phuong.

3.1.1. Nhén véat anh hung déan téc

Trong hé théng truyén thuyét Quang Ninh,

cac vi anh hung chéng ngoai xam xuat hién kha

phd bién, dic biét |a nhitng nhan vat gan voi
chién thdng Bach Dang va viing bién Daéng Béc
nhw Ngé Quyén, Tran Hwng Pao, Tran Khanh
Dw hay Trdn Qubéc Tang. Hinh twong Ngb
Quyén thuweng gén lién véi chién thang Bach
DPang nam 938, chién thdng mé ra thoi ky doc
lap tw chd lau dai cho dan toc Viét Nam. Trong
truyén thuyét dan gian, Ngé Quyén khéng chi
hién 1én nhv mét vi twdng tai thao Iwgc ma con
la ngudi dwoc thién thoi - dia lgi - nhan hoa trg
gitp. Nhitng cau chuyén dan gian vé viéc loi
dung thy triéu va bai coc trén séng Bach Déang
cho thay tri tué quan sw cta nguoi Viét duoc
nhan dan khac sau trong ky trc cong dong.

Nhan vat Tran Quéc Tang dwoc nhan dan
huyén thoai hda théng qua nhiéu chi tiét ky do
va linh thiéng. Theo truyén thuyét dan gian, sau
khi mét, 6ng hoa da bén bd bién Cira Subt dé
tiép tuc trdn gitr bién cwong Pong Bac. Chi tiét
“hda d4” khéng chi mang mau séc ky o ma con
l& mét chi d4u van héa - lich st quan trong, thé
hién quan niém ctia nhan dan vé sy bt tir cla
ngwdi anh hung dan toc. O day, con ngudi
khéng hoan toan mét di ma hoa nhap vao thién
nhién, tré thanh mot phan cla non séng déat
nwéc. Diéu d6 cho thdy mbi quan hé thiéng
liéng gitra con ngwdi véi chd quyén Ianh thd va
y thirc bdo vé cuwong vuc qudc gia trong tam
thire déan gian.

Ngoai ra, hinh twong Tran Khanh Dw trong
cac truyén thuyét vé thwong cang Van DBdn
cing phan anh s kinh trong cGia nhan dan dbi
v&i nhitng vi twéng cé cong bdo vé vung bién
DPoéng Béc. Dan gian thweng nhan manh tai cdm
quan, sw muwu tri va long trung quan ai quéc
clia 6ng.

3.1.2. Nhén véat nhéan déan

Bén canh cac anh hung dan téc, nghién ctu
con phat hién moét I¢p nhan vat dac biét: nhirng
con ngu®i vbé danh trong nhan dan lao déng.
Day 1a nét dac sac cta van hoc dan gian Quang
Ninh so v&i nhiéu nguén tw liéu chinh str. Trong
truyén thuyét tai Miéu Vua Ba, hinh twong ba
hang nwéc mach ké cho Tran Hung Pao duwoc
xem 1a mot chi dau tiéu biéu cho vai trd cla
quan chang nhan dan trong lich si. Dan gian
khéng quan tam ho la ai, xuét than thé nao ma
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nh&n manh vai trd cla nhan dan trong coéng
cudc chéng gidc ngoai xadm. Qua nhirng hinh
twong nay, cé thé thay van hoc dan gian Quéng
Ninh da thé hién ré quan diém: lich st khéng
chi la lich st cta vua chia hay twéng Iinh ma
con la lich st cGa nhan dan. Chinh quan chung
mai la lyc lwgng [am nén strc manh dan téc.
3.1.3. Nhéan vt ngoai bang
Trong hé théng chi d4u lich st ctia van hoc
dan gian Quang Ninh, nhan vat giac ngoai bang
cling dwoc xay dwng véi nhiéu dic diém dang
chu y. Tiéu biéu nhét 1a hinh twong Pham Nhan,
tén twéng gidc nha Nguyén xuét hién trong
nhiéu truyén thuyét dan gian ving Déng Bac.
Khac v&i cac anh hung dan téc dugc thiéng
lieng hoéa, Pham Nhan lai bi dan gian ha bé,
thuwdng dwgc moé ta véi ngoai hinh ky di, st
dung ta thuat va co nhiéu hanh dong tan ac.
Viéc nhan dan xay dwng hinh twgng nhu vay
phan anh thai do cdm thu sau sic dbi véi ké
xam lwoc. Dac biét, nhiéu truyén thuyét ké rang
Pham Nhan chét trong dau dén, xac bi tiéu diét
hoan toan hoéc linh hdn bi treng phat vinh vién.
Day la cach dan gian ha nhuc va phd nhan
hoan toan quyén lwc ctia k& thu ngoai bang.
Qua d6 co thé thdy réng van hoc dan gian
khéng chi phan anh lich sr ma con la vi khi
tinh thdn cta nhan dan trong cudc dau tranh
bao vé ban sic dan toc.
3.2. Chi d4u vé sy kién va déu tich lich st
Néu hé théng nhan vat phan anh con ngudi
lich st thi cac sy kién va dau tich lich st lai
phan anh ky (rc cong ddéng vé nhirng bién cb
I&n ctia dan toc.
3.2.1. Chién thdng Bach Pang
Qua khao sat buwéc dau, chién thang Bach
DPéng 1a mot trong nhirng sw kién xuét hién phd
bién trong hé thdng truyén thuyét va ca dao
Quang Ninh. Nhirng cau ca nhu:
“Séu nhét la séng Bach Pang
Ba l&n gidc dén ba lan gidc tan” [6; tr.195.]
D3 khang dinh niém ty hao cGa nhan dan vé
truyén théng chdng ngoai xam clia dan toc Viét
Nam. Khéng chi xuat hién trong I&i ca tiéng hat,
chién thadng Bach Pang con dwoc gan véi nhiéu
d4u tich vat chat nhv Hang Son, Miéu Vua Ba,

bai coc cb hay cac dia diém ven song. Diéu nay
cho thay lich st trong dan gian khong ton tai
nhw nhirng sw kién triru twong ma gén chat v&i
khéng gian ddi sbéng thwong nhat cla nhan
dan. Bac biét, nhiéu truyén thuyét nhan manh
yéu t6 tan dung thay triéu va dia hinh tw nhién
cla quan dan nha Tran. Qua dd, nhan dan dé
cao tri tué quan sy va kha nang sang tao cua
dan toc trong cong cudc chdng ngoai xam.

3.2.2. Ljch st phong trao c6ng nhéan vung
mo

Néu céac truyén thuyét chd yéu phan anh lich
st trung dai thi ca dao vung mé lai la noi lwu
gitr nhirng chi d4u lich s& hién dai clia Quang
Ninh. Nhiéu cau hat dan gian phan anh chan
thwe cudc sdng cwe khd clia ngudi cong nhan
dwdi ach cai tri ctia thue dan Phap:

“Ba toong di lai doc ngang/ Lit chan thi vit,
né phang géy dau.” [7; tr.60]

Hay:

“Séng lam phu mé [10]

Chét bé gbc sim”

Nhirng cau ca 4y da tai hién chan thyc tinh
canh co cuc clia ngudi lao ddng trong cac hdm
mé Ha Tu, CAm Pha, Hon Gai. Day la nhiing
chi dau lich sir c6 gia tri d&c biét b&i ching
phan anh tryc tiép qua trinh khai thac thudc dia
cla thwc dan Phap va sy hinh thanh giai cap
céng nhan Viét Nam. Ddng thdi, ca dao vung
mo con cho thdy sw phat trién cta y thic giai
cap va tinh than d4u tranh tap thé. Chinh tir moi
trwdng &y da hinh thanh khau hiéu ndi tiéng “Ky
luat va dbéng tam”, d6 la biéu twong tinh than
clia cong nhan vung mé Quang Ninh.

3.3. Quan diém va thai do cta nhan dan vé
lich str

Van hoc dan gian Quang Ninh 1a nguén tw
liéu quan trong hé tro' va bé sung cho chinh s,
gilp nguoi doi sau hiéu lich s& dwdi géc nhin
cta nhan dan. Du cé yéu t6 hw clu va ky &o,
céac truyén thuyét van chira dung cbt I8i lich st
lién quan dén cac thdi Ngé, Tran, Mac clng
nhirng sw kién I&n nhw chién thang Bach DPang,
khang chién chéng Nguyén - Méng hay céac
bién dong nodi bd vuong triéu Mac. Dac biét,
truyén thuyét vé& Pham T& Nghi cho thdy mét
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goc nhin phong phi mang tinh bé sung cla van
hoc dan gian. Khac véi cach danh gia ctia chinh
st nha L& vén chd yéu nhin nhan éng tir géc do
trat tw triéu dinh phong kién, mot sé truyén
thuyét dan gian tai Quang Ninh lai ¢4 xu hwéng
nhin nhan Pham T& Nghi nhw mt nhan vat
giau khi phach, ghi nhan nhirng déng gop thiét
thwe cla 6ng dbi véi cong cudc chdng ngoai
xam va bdo vé ddi séng binh yén cho céng
ddng dia phwong. Théng qua truyén thuyét,
nhiéu nhan vat nhw Pham T& Nghi dwoc nhin
nhan lai v&i cai nhin nhan van hon so véi chinh
str. Diéu nay thé hién cai nhin nhan van, da
chiéu ctia nhan dan, tén vinh nhitng ngudi cé
cong lao v&i dan sinh theo dao ly truyén théng.
Bén canh viéc tén vinh cac anh hung dan toc
nhw Tran Hung Pao, Ngé Quyén hay Pham Tw
Nghi, van hoc dan gian con khang dinh vai tro
clia quan chung nhan dan trong viéc lam nén

lich str. C4c truyén thuyét va ca dao déu cho
thay lich str khéng chi thudc vé vua chua, twéng
linh ma con la két qua cia src manh cong
ddng. Ngoai ra, van hoc dan gian Quéang Ninh
cling thé hién thai dd phé phan manh mé ddi
véi cac thé luc xam lwoc va ap bire. Hinh
twong Pham Nhan bi ha thdp, ché giéu trong
truyén thuyét thé hién tinh than cam thu giac
ngoai bang; trong khi ca dao viing mé phan anh
chan thyc cudc sbng khd cuc clia ngudi cong
nhan dwéi ach thwc dan Phap. Tuy nhién, vuwot
I&n trén ndi dau la tinh than d4u tranh, niém tin
vao cach mang va khat vong vé cuédc séng tw
do, tét dep hon. Qua sw két hop gitra yéu tb
hién thwc va ky do, van hoc dan gian Quang
Ninh khéng chi lwu gitr ky e lich sr ma con
phan anh tw twéng, tinh cdm va quan niém lich
st cla nhan dan dia phwong.

Bang 1. Bang so sanh chinh st va truyén thuyét Quang Ninh

Tiéu chi so sanh Chinh str

Truyén thuyét dan

gian Quang Ninh Y nghia

N Van ban chinh théng, bién Tzuye? mle:wg, SO B sung géc nhin

Tw liéu a . L, yéu to hw cau, than e, )
nién, do s gia ghi chép W ngoai chinh thong
Chiu chi phdi bdi hé twv | Tw do, khoéng 1& | Phan anh tiéng néi

Goc nhin va lap trwong

twéng phong kién thudc quyén luc cong dong
Panh gia dbéi vé&i nha | Thwong phé phan, coi 1a | Nhin nhan linh hoat, | Gép phan  gidi
Mac nguy triéu c6 phan cdm théng | thich lich st

Panh gia nhan vat (Pham
T Nghi)

Xem la than do

chéng dbi

loan

Ca ngei khi phach,
cbng lao

Dé cao ban linh

Tiéu chi dinh gia cong,
toi

Dwa vao chinh théng,
trung quan

Dwa vao cbng lao, vi
dan

Thé hién dao ly
dan gian

Xung dét ndi bo (Pham
T Nghi va Nguyén Kinh)

Phan dinh rd dung va sai

Khoéng tuyét déi hoa,
ton vinh ca hai

Cai nhin da chiéu

Quan hé v&i nha Minh

Bang giao |4 chinh sach
ngoai giao

Nha&n manh tinh than
chéng dbi

Thé hién y thic
déc 1ap dan tée

CAu trac phan anh lich
stp

Phirc tap, da chiéu, nhiéu
sw kién

T6 chirc theo mod
hinh tw sy rd rang

Lam ndi bat y
nghia cbt 16i

Vai tro yéu t6 hw cau

Han ché

Phé bién

Tang gia tri thdm
my, van hoa

3.4. Nghé thuat thé hién cac chi dau lich st

trong van hoc dan gian tinh Quang Ninh.

Nhirng phwong thirc nghé thuat dwoc st
dung dé tai hién cac chi dau lich s trong van
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hoc dan gian. Théng qua hé théng nhan vat,
motif nghé thuat, yéu t hw ciu va két ciu tran
thuat, lich s dwoc lwu gitr va truyén tai mot
céach sinh dong, giau strc hap dan.
3.4.1. Nghé thuéat xay dwng nhén vét lich sw
Trong truyén thuyét Quang Ninh, cac anh
hung dan téc thwong dwoc xay dwng bang tha
phap li twédng hoéa va thiéng liéng héa. Nhan vat
nhuv Trdn Qubc Tang, Tran Hung Dao hay
Pham T Nghi khong chi cé tai nang phi thudng
ma con duwoc than thanh hoa qua cac chi tiét
héa than, hién linh sau khi mét. Tiéu biéu la
motif TrAn Quéc Tang héa vao da nui dé tiép tuc
trdn gitr vang Dong Béc, thé hién quan niém vé
sy bat t&r clia ngwdi anh hung. Nguwoc lai, ca
dao vung mé s dung but phap hién thuc dé
phan anh cudc séng dau khé clia ngwdi phu mé
duwéi ach thyc dan Phap. Nhirng cau ca dao
nhw: “Cop dir Méng Duwong, nwédc déc Ha Tu
Ra day bung éng mét phu chan sau’[6, tr.151]
hay “N&m déng mét ngén chén tay
Cut cénh, cut cang duoc ngay muoi déng” [8]
da td cao sw boc 16t tan nhan va thé hién
niém thuwong cam dbi véi ngudi lao dong.
3.4.2. Cac motif nghé thuéat dac thua
V&n hoc dan gian Quang Ninh s dung nhiéu
motif nghé thuat quen thudc nhw: motif sinh n& ki
la, motif diém bao, motif thtr thach, motif strc
manh phi thwong va motif cai chét than ki (hda
than). Cac motif nay gép phan lam ndi bat phdm
chat cla nhan vat lich st, ddng thoi thé hién
niém tin va thai do tén kinh ctia nhan dan déi véi
nhirng nguoi cé cong véi dat nwéc.
3.4.3. Sw hw cau va két cau tran thuat
Su huw céu trong van hoc dan gian khéng
nhdm xuyén tac lich st ma la cach dé nhan dan
béc 16 quan diém va danh gia lich str theo dao li
dan gian. Bén canh d6, ca dao ving mé thwong
két hop gitra k& chuyén va biéu cam trr tinh,
gitp lich s tr& nén gan giii, d& nhé va giau cdm
xuc cong ddng. Qua dd, van hoc dan gian khéng
chi lwu gilr sw kién lich str ma con Iwu gilr tam tw,
tinh cam va ky &c ctia nhan dan Quang Ninh.
3.5. Thao luan: Gia tri hoc thuat va thuwc tién
cua cac chidau lich st
Két qua nghién cru cla bai bao viva ké thira

vira bd sung cho cac céng trinh trwéc day vé
van hoc dan gian Quang Ninh. Néu cac nghién
ctru cia Pham Van Hoc (2021) [2], BPoan Thj Ha
Chung (2017) [3], Nguy&n Quang Vinh (2011 va
2015) [4 + 5], Bui Thj Van (2023) [7], L& Kim
Thoa (2021) [8] hay mot sb luan van thac si
khac c6 dé tai v& Van hoc dan gian Quang Ninh,
cht yéu tiép can tr géc dd van hoéa hoc, tin
ngwdng, thi phap thé loai, hay phé binh sinh
thai, thi nghién ctru nay tap trung nhan dién hé
thdng chi dau lich s trong truyén thuyét va ca
dao dwdi géc nhin lién nganh Van hoc - Lich st.
Qua do, bai bao lam rd vai trdo ctia van hoc dan
gian nhw mét hinh theec lwu gilr ky e lich st
coéng ddng, ddng thdi cho thdy cach nhan dan
danh gia va dién giai lich st theo quan niém dao
ly truyén thong.

Két qua khao sat cho thy nhiéu nhan vat va
s kién lich s trong van hoc dan gian Quang
Ninh khéng phai chi tiét ndo, cau chuyén nao
cling hoan toan trung khé&p véi cach nhin cla
chinh str. C4c truyén thuyét vé& Tran Qubc Tang,
Pham T& Nghi hay nhirng cau ca dao ving mé
da bd sung géc nhin clia cong ddng dia phwong
ddi voi lich siv dan tdc. Diéu nay khang dinh van
hoc dan gian khéng chi phan anh sy kién lich st
ma con phan anh ky trc, tinh cdm va hé gia tri
van hoéa ctia nhan dan qua nhiéu thé hé.

Tuy nhién, viéc str dung van hoc dan gian
nhw mot ngui“)n tw liéu lich st cling cé nhirng
gi¢i han nhét dinh. Do d&c trwng truyén miéng
va sy chi phéi cia tri twédng twong dan gian,
nhiéu chi tiét lich st da dwoc huyén thoai hoa, ly
twdng hoéa hodc bién dbi qua cac di ban khac
nhau. Vi vay, d& dadm bao tinh khoa hoc, cac chi
d4u lich st trong van hoc dan gian phai duoc
dbi chiéu véi tw liéu lich str, khdo cb hoc va cac
ngudn tw liéu lién quan khac. Gia tri néi bat cla
van hoc dan gian khéng nam & tinh chinh xac
tuyét dbi clia sw kien ma & kha nang phan anh
tam thirc cong dong, y thire lich st va ban sac
van hoa dia phwong.

Tw gbc dd thwe tién, viéc nghién cleu céc chi
d4u lich st trong van hoc dan gian Quang Ninh
gép phan bdo ton di san van héa phi vat thé, hé
tro gido duc lich sir dia phwong va cung cap
ngudn tw liéu co gia tri cho hoat dong phat trién
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du lich v&n héa gan véi cac di tich, 1& hoi va
khéng gian ky (rc cong ddng clia viing Déng Béc.

Théng qua viéc dbi chiéu tw liéu dan gian voi
cac ngudn chinh s, c6 thé nhan thay hé théng
chi dau lich st trong van hoc dan gian Quang
Ninh mang ba gia tri ndi bat:

Th& nhét, bd sung khoang tréng va gép
phan bd sung cho chinh str. Néu chinh sl chi
yéu phan anh lich s tlr géc nhin cla triéu dinh
va tang I&p cam quyén thi van hoc dan gian lai
lwu git ky tre lich st tlr géc dd cong ddng. Qua
cac truyén thuyét vé Tran Qudc Tang, Pham T
Nghi va nhiéu nhan vat khac, nhan dan da tai
hién lich st bang tiéu chuan dao ly, cong lao va
s gan bé véi doi séng dan sinh. Nhé d6, nhiéu
nhan vat tirng bi nhin nhan phién dién trong
chinh s dwgrc danh gia lai dwdi anh sang cla
ky (rc cong ddng, thé hién sau séc truyén thdng
“Ubng nwédc nhé ngudn” clia dan toc.

Th hai, gép phan dinh hinh ban sac van héa
viing mién Quang Ninh. Céc chi d4u lich s phan
anh sw van dong cla doi sdng xa hdi qua tirng
thoi ky. Tl nhirng dia danh va sy kién gén VOi
cong cudc bao vé chi quyén bién dao nhw Bach
DPang, Van Bén, Clra Ong trong truyén thuyét,
dén nhirng dia danh va hinh twong tho mé trong
ca dao vung than nhw Ha Tu, CAm Pha, Vang
Danh, lich st dan gian da ghi nhan qua trinh
chuyén dich tir “tam thirc bién c&” sang “tam thic
tho md”. Sy két hop gitra tinh than yéu nwéc, y
chi bdo vé qué hwong véi dire tinh can cu, doan
két clia ngudi lao ddng da tao nén ban séc riéng
clia con ngwdi Quang Ninh, két tinh trong truyén
théng “Ky luat va Dong tam”.

Tht ba, khéng dinh vai trd cta yéu td ky do
nhw mét hinh thire biéu dat lich siv d&c thu cla
dan gian. Nhitng mé tip nhw Bic Ong hoa
thanh, Pham T Nghi hién linh tri thdy hay tiéng
sdm Bach Dang khién quan thu khiép s khéng
nham thay thé sw that lich sr ma la phwong
thirc nghé thuéat dé nhan dan thé hién thai do
danh gia ctia minh. Théng qua céac yéu tb ky o,
céng dong tén vinh ngudi cd céng véi dat nuwdc,
ddng thi 1én an va trivng phat cac thé lwc xam
lwoe, ap blrc. Pay chinh la quyén Ién tiéng cua
nhan dan trong qua trinh lwu gitr va dién giai lich
st bang tri twéng twong va niém tin van héa.

Tw d6 co thé khang dinh rang, cac chi dau
lich st trong van hoc dan gian Quang Ninh khong
chi cé gia tri tw liéu dbi voi viec nghién ctru lich
st dia phwong ma con gép phan phan anh ban
sac van hda, tam thirc cdng ddng va quan niém
lich str clia nhan dan qua nhiéu thoi ky.

4. KET LUAN

Théng qua viéc khdo sat truyén thuyét va ca
dao Quéng Ninh, bai bao da lam ré hé thdng chi
d4u lich st dwoc lwu gilr trong van hoc dan gian
qua cac nhan vat, sy kién, dia danh va quan
niém lich st cGa nhan dan. Nhirtng tdc pham
nay khong chi phan anh cac giai doan lich s
quan trong cla dan toc va dia phwong ma con
thé hién thai do ton vinh ngudi cé cong, 1&n an
ké xam lwoc va ghi nhan doi sdng clia ngudi lao
dong. Nghién ctru da nhan dién va phan tich hé
thdng chi dau lich st trong truyén thuyét va ca
dao Quang Ninh théng qua cac phuwong dién:
nhan vat lich st, sw kién lich s, dia danh van
héa va quan niém lich s clia nhan dan. Két qua
cho thay, van hoc dan gian khéng chi lwu gil ky
trc vé céc giai doan lich st quan trong ctia dan
toc va dia phwong ma con phan anh cach cong
ddng danh gia, tén vinh va dién giai lich sir theo
hé gia tri van hoa truyén théng.

Bén canh gia tri bd tro cho nghién ctru lich st
dia phwong, cac chi du lich st trong van hoc
dan gian con gép phan lam rd ban sac van héa
ving than - bién Quang Ninh va vai trd cla ky trc
cong dong trong viéc bao ton di san van héa.

Tuy nhién, do pham vi khao sat chi yéu gidi
han trong khong gian van héa Quang Ninh,
nghién clru chwa cé didu kién thwc hién dbi
sanh lién vung dé lam ndi bat diy dd nhirng dac
trng riéng cla van hoc dan gian dia phuwong.
Trong thoi gian t&i, nhdm nghién clru s&é moé
rébng hwdng nghién clru véi van hoc dan gian
cac vung van héa khac trong mdi quan hé so
sanh, dbi chiéu déng dai va lich dai, nham nhan
dién sau sic hon nhirng nét dac thu trong tam
thtre lich str va ban sic van hda cla cw dan
Quang Ninh, lam rd nhirng nét riéng trong tam
thire lich stv, khai pha va giao thuwong bién dao.
Qua do, gop phan lam rd ban sic van hoa than -
bién va chéat ving mé ctia Quang Ninh.
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ABSTRACT:

The paper focuses on identifying and analyzing historical indicators in the folk literature of Quang
Ninh province, mainly through two genres: legends and folk songs. By using an interdisciplinary
approach of literature - history and field surveys, the author clarifies how people reproduce historical
figures and events, and express the political and moral views of the community. Research results
confirm that folk literature is not only an important complementary source for official history but also a
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means of preserving cultural memory, contributing to improving the efficiency of local education and

sustainable tourism development.
Keywords: Historical indicators; Quang Ninh folk literature; Legends; Coal mine folk songs;

Discipline and Consensus.
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