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Panh gia anh hwéng ciia khai thac cat dén bién ddi hinh thai long din
va on dinh bo song Hau khu vue Long Xuyén — Chg Méi bang moé hinh
MIKE 21 va Geo-Slope
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Tom tat:

Hoat dong khai théc cat long séng trong nhitng nam gan ddy da gdy ra nhiéu bién déng
vé hinh thdi long dan va lam gia tang nguy co sat 16 bo song tai khu vic Pong bang song Ciru
Long. Nghién ciru nay sir dung mo hinh thiy dong luc hai chiéu MIKE 21 dé mé phong ché do dong
chay va vin chuyén tram tich tai doan séng Hdu khu vie Long Xuyén — Cho Mdi, tinh An Giang
nham danh gid anh hieong cia hoat dong khai thac cat dén bién doi dia hinh déay séng. Pong thoi,
mo hinh dia ky thudt Geo-Slope/W dwoc dap dung dé tinh todn as én dinh bo song duoi tac dong
cia cdc kich ban khai thdc cat khac nhau. Két qua hiéu chinh mé hinh cho thdy sw phit hop tot giita
két qua mé phong va sé liéu thuc do véi hé s twong quan R?*>0,85 doi véi muc nieée va R’~0,86
d6i v6i ham heong tram tich lo ling (SSC). Két qua mé phong cho thdy hoat dong khai théc cdt ¢é
thé lam ha thdp cuc bg dia hinh ddy séng véi dg sau lom nhdt khodng 2,5 m sau 270 ngay khai théc,
tuy nhién pham vi bién déi chii yéu tdp trung tai khu vue khai thac va giam dan vé phia hai bo
song. Sau khi két thiic khai thdc, khu viee ddy séng cé xu huwdng dwoc boi ldp tré lai boi tram tich
tir thirong nguon va cac nhanh séng lan cdn. Két qua tinh todn 6n dinh bor séng bang mé hinh Geo-
Slope/W cho thay hé s6 an toan nhé nhat dat FSy, = 1,448—1,761, 1om hon gid tri gidi han thiét
ké, cho thay bo séng van dam bao diéu kién 6n dinh trong cdc kich ban khai thac. Két qua nghién
cltu cung cdp co s¢ khoa hoc cho viéc danh gid téc dong ciia khai thac cdt dén hinh thdi long dan
va ho tr cong tac quan Iy khai théc cat bén viing tai khu viee Pong bang song Ciru Long.

Tir khoa: Khai thac cat long song; bién doi hinh thai song; mé hinh MIKE 21, on dinh bo song;
Pong bang séng Ciru Long. , )
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and Riverbank Stability in the Hau River Reach between Long Xuyen

and Cho Moi Using MIKE 21 and Geo-Slope Models
Pham Duc Hung', Pham Thi Thu Hang", Bui Thi Bao Anh' Nguyen Thi Nhan',
Phan Kieu Ngan', Tran Thi Thuy Huong', Nguyen Thuy Linh !
1Institute of Earth Sciences, VAST
Corresponding Author Email: ptthang@ies.vast.vn

Abstract:

Sand mining in river channels has increasingly altered river morphology and intensified
riverbank erosion in many areas of the Mekong Delta. This study applies the two-dimensional
hydrodynamic model MIKE 21 to simulate flow dynamics and sediment transport in the Hau River
reach between Long Xuyen City and Cho Moi District, An Giang Province, in order to evaluate the
impacts of sand mining on riverbed morphology. In addition, the geotechnical model Geo-Slope/W
was used to assess riverbank stability under different sand-mining scenarios. Model calibration
results show good agreement between simulated and observed data, with a correlation coefficient
R?>0.85 for water level and R*~0.86for suspended sediment concentration (SSC). Simulation
results indicate that sand mining may locally lower the riverbed elevation by up to approximately
2.5 m after 270 days of excavation, while the morphological changes are mainly concentrated
within the mining area and gradually decrease toward both riverbanks. After the mining activities
cease, the riverbed tends to be naturally refilled by sediments transported from upstream sections
and adjacent channels. The riverbank stability analysis using the Geo-Slope/W model shows that
the minimum safety factor ranges from 1.448 to 1.761, which is higher than the design safety
threshold, indicating that the riverbanks remain stable under the considered mining scenarios. The
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results provide a scientific basis for assessing the impacts of sand mining on river morphology and
support sustainable river-sand management in the Mekong Delta.
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1. Giéi thi¢u.

Hé thdng song Mé Kong 1a mot trong nhiing hé thong song 1on nhit thé gioi,
dong vai tro quan trong trong viéc cung cap nguodn nudc, tram tich va duy tri sy 6n
dinh hinh thai cho ving Pdng bang séng Ctru Long (PBSCL). Trong hé théng nay,
song Tién va song Hau 1a hai nhanh chinh khi séng Mé Kong chay vao lanh thd
Viét Nam, mang theo mét lugng 16n nudc va phu sa tir thuong ngudn, gbp phan
duy tri sy phat trién va 6n dinh cta hé sinh thai cling nhu cac hoat dong kinh té —
xa hoi trong khu vuc [1,2].

Qua trinh van chuyén va phan bd tram tich trong hé thong song Mé Kéng

dong vai tro quan trong trong viéc hinh thanh va duy tri hinh thai long dan. Tram
tich duoc van chuyén tir thuong ngudn theo dong chay va ling dong tai cac khu vuc
khac nhau cua hé théng song, tao nén cac dang dia hinh nhu bai bdi, cdn cat va cac
ving tich tu trAm tich. Su can bang giira qua trinh van chuyén va ling dong trAm
tich quyét dinh sy 6n dinh ctia 1ong séng va bd song. Khi can bang tram tich bi pha
v, cac qua trinh x6i 16 hodc boi tu s& dién ra manh mé&, dan dén sy thay doi hinh
thai long dan va lam gia tang nguy co sat 16 bo song [3,4].
Trong nhiing thép ky gan day, nhiéu nghién ctru cho thay lugng tram tich tir thugng
ngudn song Mé Kong vé PBSCL dang c6 xu hudng suy giam dang ké do tac dong
cua cac hoat dong nhan sinh, dac biét 1a sy phat trlen cua cac cong trinh thuy dién
va khai thac cat long song [5,6]. Su suy giam ngudn tram tich nay lam thay d6i can
bang tram tich trong h¢ thong song, dan dén hién tuong ha thap day song, gia ting
x61 16 bo va 1am mat 6n dinh hinh thai long dan tai nhiéu khu vuc caa DPBSCL [7.8].

Song Hau 1a mot trong hai nhanh chinh cta hé thong song M¢ Kong tai Vit
Nam va déng vai trd quan trong trong viéc van chuyén nude va tram tich vé khu
vuc ha luu. Doan song Hau chay qua thanh phd Long Xuyén va huyén Chg Méi,
tinh An Giang 1a khu vuc c6 ché do thuy dong luc phie tap do chiu anh huong dong
thoi ctia dong chay tir thuong ngudn, thuy triéu va qua trinh phén luu dong chay.
Trong khu vuc nay, cac qua trinh x6i 1& va bdi tu dién ra manh mé&, dic biét tai cac
doan séng cong, khu vuc hop luu va cac doan song phan lach. Nhiing bién dong
nay lam thay d6i truc dong luc dong chay, dan dén sy bién dang hinh théi long dan
va lam gia tang nguy co sat 16 bo séng [9,10].

Bén canh céc yeu t6 ty nhién, hoat dong khai thac cat long séng trong nhiing
nim gan diy dang dién ra ngay cang manh mé tai nhiéu khu vyc cia PBSCL. Hoat
dong nay c6 thé lam thay ddi ché do thuy dong luc, 1am mat can bang trim tich va
dan dén sy ha thap cao trinh day song. Nhiéu nghién ctru cho thay khai thac cat véi
quy mé 16n c6 thé 1am gia ting qua trinh x6i 16 10ng dan va gdy mat 6n dinh bo
song, dac biét tai cac khu vuc co diéu kién thuy dong luc phuc tap [11,12].

Pé danh gia va du bao cac qua trinh bién doi hinh théi long dan, cac mo
hinh thity d6ng luc hai chiéu hién nay dugc st dung rong rai trong nghién ctru thuy
vin — dja mao song. Cac mé hinh nhu MIKE 21 cho phép mé phong chi tiét truong
dong chay, van chuyén bun cat va su bién ddi dia hinh day song dudi cac diédu kién
thuy luc khac nhau. Tuy nhién, cac mé hinh thuy dong luc cha yéu tip trung vao
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mo phong qua trinh van chuyén tram tich va bién d6i long dan, trong khi viéc danh
gi4 nguy co mat 6n dinh b sdng can dugce xem xét thém dudi goc do dia ky thuat.
Vi vay, viéc két hop mo hinh thiy dong luc vdi cac mo hinh phéan tich 6 6n dinh mai
dbc nhu Geo-Slope cho phép danh gia toan dién hon anh hudng cua cac bién d6i
hinh thai long din dén nguy co sat 1¢ bd song.

Trong nghién ciru ndy, md hinh thily dong luc hai chiéu MIKE 21 duoc sir
dung dé mo phong ché d6 dong chay va van chuyén tram tich tai doan song Hau
thugc khu vuc Long Xuyén — Chg Méi. Png thoi, mé hinh Geo-Slope dugc ap
dung dé danh gia do on dinh bd séng dudi tac dong cua cac kich ban khai thac cat
khéc nhau. Muyc ti€u cta nghién ctru 1a danh gia anh hudng cua hoat dong khai thac
cat dén dién bién hinh thai long séng va nguy co sat 16 b song, tir d6 cung cip co
s& khoa hoc phuc vu cong tac quan 1y va khai thac bén viing tai nguyén cat 1ong
song trong khu vuc nghién curu.

2. S6 liéu va phuong phap nghién ciru

2.1. Khu vwe nghién cuu

Khu vyc nghién ctru nam trén doan song Hau chay qua xa My Hoa Hung
(thanh phé Long Xuyén) va xa Long Giang (huyén Cho Mdi, tinh An Giang). bay
1a doan song co dac diém phan lach voi ché do thuy dong luc phire tap do chiu anh
huong dong thoi caa dong chay tur thuong nguon, thuy triéu va sy phan luu gitta
cac nhanh song trong hé théng song Mé Kong.

Doan song nghién ctru c6 chiéu dai khoang 3,3 km, chiéu rong 1ong song dao
dong tir 260 m dén 480 m. Dia hinh day song tuong d6i phirc tap véi sy xen k& giira
cac vung vuc sau va cac bai bdi cat ngam. Tric dién ngang 1ong song c6 xu hudng
nghiéng vé phia bo trai, trong khi truc dong chay chinh thuong 1éch vé phia bd phai.
Tai nhiéu vi tri, dic biét 1a cac doan song cong hoac khu vuc hop luu, van tde dong
chay 16n c6 thé tao ra cic xody nudc manh, lam gia tang qua trinh x6i 16 ddy va sat
16 bo song.

Khu vuc nay ciing ghi nhan nhiéu bién dong hinh thai trong nhiing thap ky
gan déy, v6i sy hinh thanh va phat trién ctia cac con cat nhu con Séc Chét va con
An Thanh Trung. Nhing | bién dong nay cho thay sy thay doi dang ké trong ché do
véan chuyén va phan bd tram tich cta song Hau.

2.2. 86 li¢u sir dung

Céq loai s6 lié}l duoc su dung trong nghién ctru bao gém s6 liéu dia hinh, thuy
van va tram tich nham phuc vu viéc thiét 1ap va hi€u chinh mo hinh thuy dong luc.

(1) S6 liéu dia hinh

S6 ligu dia hinh ddy song dugc thu thp tir cac ban do dia hinh ty 1& 1:10.000
va 1:5.000 do cac co quan chuyén mén cung cap. Ngoai ra, dir liéu DEM khu vuc
ha luu s6ng M& Kong do Uy hoi song Mé Kong (MRC) phat hanh ciing duoc st
dung dé xay dung dia hinh nén cho mo hinh.

Céc dit liu dia hinh dugc chuan hoa vé hé toa d VN2000, mui chiéu UTM
zone 48 dé¢ dam bdo tinh thong nhat trong qua trinh thiét 14p mo hinh.
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(2) S6 liéu thuy van

S liéu thuy vin st dung trong nghién ciru bao gdm:

e Muc nudc theo gio tai cac tram thuy van Chau Pdc, Tan Chau, Can Tho va
My Thuén;

 Luu lugng dong chay tai cac tram thuong ngudn;

e  Sb liéu thay triéu khu vuc ha luu.

Cac sd liéu nay duoc sir dung dé thiét 1ap diéu kién bién cho mé hinh thuy

dong lyec.

(3) 86 liéu tram tich

S6 liéu ham luwong tram tich lo limg (SSC) duoc thu thap tir cic tram quan

trac thily van tai Chau Ddc, Tan Chau va Can Tho. Ngoai ra, cac mau tram tich day
duoc phan tich nham xac dinh thanh phan cap phoi hat.

Két qua phan tich cho thiy tram tich day song chu yéu la cat hat nho dén trung

binh, chiém khodng 70-80% thanh phan vat lidu déy, trong khi ham lugng bun sét
chiém ty I¢ nho hon.
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Hinh 1. Khu viee nghién ciru

2.3. Phwong phap nghién ciru

Trong nghién ctru ndy, hai mo hinh toan duoc sir dung dé danh gia anh huong

ctia hoat dong khai thac cat dén ché d6 thuy dong luc va 6n dinh b song:

 mo hinh thity dong luc hai chiéu MIKE 21
« md hinh phan tich 6n dinh mai déc Geo-Slope
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(1) M6 hinh MIKE 21

MIKE 21 1a mé hinh thiy dong luc hai chiéu duoc phat trién boi Vién Thuy
lyc Ban Mach (DHI), duoc st dung rong rai trong nghién ctru thily van va hinh thai
song. M6 hinh nay giai h¢ phuong trinh Saint-Venant hai chiéu dé mo phong dong
chay nong, cho phép tinh toan truong véan tdc, muc nudc va qua trinh van chuyén
tram tich trong hé thng song.

Trong nghién ctru ndy, mé hinh MIKE 21 duoc sir dung dé:

o md phong ché do thiy dong luc ciia doan séng nghién ciru;

e tinh todn van chuyén tram tich;

« déanh gia su thay d6i hinh thai day song dudi cac kich ban khai thac cat.
(2) M6 hinh Geo-Slope

Geo-Slope 13 phan mém duoc sir dung dé phan tich 6n dinh mai dc va danh
gia nguy co truot 16. Trong nghién ciru ndy, mé hinh Geo-Slope duoc 4p dung dé
tinh toan hé s6 6n dinh (Factor of Safety — FS) ctia bd song dua trén phuwong phap
can bang gi¢i han Morgenstern—Price.

Phuong phap nay cho phép danh gia kha ning truot 16 cia mai doc bd song
dudi tac dong cua su thay d6i hinh thai day song do khai thac cat.

2.4. Thiét lgp va higu chinh mé hinh
(1) Thiét Idp lwdi tinh

Mién tinh toan duoc xay dung bao gdm doan song Hau tir tram Chau Déc dén
tram Can Tho va doan song Tién tir tram Tan Chau dén tram M§ Thuan.

Ludi tinh duoc thiét 1ap dudi dang ludi tam giac khong déu nhim mo ta chi
tiét dia hinh day song va hinh dang long dan. Tong s6 nut ludi khoang vai nghin
nat, voi kich thude 6 ludi nhd nhat khoang 100 m tai khu vye nghién ctru va lon
hon & cac vung xa hon nham t61 wu hoa thoi gian tinh toan.

(2) Diéu kién bién

Céac diéu kién bién duoc thiét lap cho md hinh bao gém:

« Bién thuong luu: luu lugng dong chay va ham lugng tram tich tai cac tram
Chau Boc va Tan Chau;

e Bién ha luu: myc nudc tricu tai cac tram Can Tho va My Thuén;

e (Céc bién dong duoc gia dinh ¢6 van toc phap tuyén bang 0.
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Hinh 2. Ludi tinh khu vuc nghién ciiu
(3) Hiéu chinh va kiém dinh mé hinh
Hiéu chinh module thuy dong luc (HD)

Viéc hiéu chinh cac théng s0 ctia module thiy dong luc (HD) dong vai tro
quan trong trong qua trinh thiét 1ap mo hinh, vi 6 chinh xéac cua ket qua mo phdéng
thuy dong luc s& quyet dinh d6 tin cay cia cac budc md phong tiép theo nhu van
chuyén trim tich va bién d6i hinh thai day song. Qua trinh hiu chinh dugc thuc
hién thong qua viéc diéu chinh cac thong sé mé hinh va so sanh két qua moé phong
voi s6 lidu quan trac thuc do.

Trudc hét, mién tinh toan va ludi tinh dugc kiém tra nhim dam bao tinh hop
1y cia m6 hinh. Cac di liéu dau vao nhu dja hinh day song, s6 liéu thuy vin va cac
diéu kién bién duoc ra soat dé phat hién va loai bo cac sai s6 c6 thé phat sinh, dac
biét tai nhitng khu vuc c6 sb liéu dia hinh cii hodc chua duoc cap nhat déy du.

Budc thoi gian tinh todn (At) dugc lya chon sao cho dam bao diéu kién 6n
dinh cia m6 hinh theo tiéu chuan Courant—Friedrichs—Lewy (CFL < 1). Trong qué
trinh hiéu chinh, néu can thiét, cau trac ludi tinh va vi tri cac bién mé hodc bién
dong duogc diéu chinh nham t6i vu hoa toc do tinh toan cling nhu dam bdo tinh on
dinh ctia mo6 hinh.

Céc théng sb thuy luc chinh cia mé hinh duoc hiéu chinh bao gdm hé s6 nham
Manning (M), hé sb khuéch tan réi va cac ngudng kho — w6t ciia 6 ludi. Viéc hidu
chinh céc thong sé ndy duoc thuc hién theo phuong phép thir — sai nham tdi thiéu
hoa ham muyc tiéu K trong mé hinh. Két qua hiéu chinh cho thdy mé hinh mé phong
kha t6t dién bién muc nude tai cac tram quan tric.

Két qua kiém dinh mé hinh duoc thuc hién thong qua vi¢c so sainh myc nude
mo phong voi s6 liéu thue do tai tram Vam Nao. Hé s6 tuong quan giira két qua mo
phong va s6 liéu quan tric dat gia tri R*>>0 ddi voi phuong 4n 1 va R>>0,87d6i véi
phuong 4n 2, cho thdy mé hinh c¢6 kha ning tai hién kha chinh xac ché do thuy dong
lyc trong khu vuc nghién ctru.

Mién tinh toan va ludi tinh duoc xdy dung dam bao cac tiéu chi sau: (i) mo ta
day du cac dic trung thiy dong luc cia khu vuc nghién ctru; (ii) d6 phan giai luoi
du min tai ving nghién ctru chinh nhim mo phoéng chi tiét cac yéu t6 dia hinh va
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dong chay; (iii) tdi wu hoa tdc d6 tinh toan, dam bao diéu kién 6n dinh véi chi sb
CFL <0,8 trong qua trinh m6 phong; va (iv) dam bao sy phan bo do phan giai ludi
hop Iy nham duy tri tinh lién tuc cta cac qua trinh thuy dong luc trong mo hinh.

Két qua so sanh gitra myc nudc mo phdng va myc nudce thuc do tai tram Vam
Nao duoc thé hién trong Hinh 3.

-
m—

......

Hinh 3. So sanh két qua mo phong va thuc do myc nudc tai tramVam Nao
Hiéu chinh module van chuyén trim tich (MT)

Sau khi hoan thanh hi¢u chinh module thuy dong luc, module van chuyén
tram tich (MT) dugc thiét 1ap va hiéu chinh nham mé phong qua trinh van chuyén
va phan bd trim tich trong khu vuc nghién ctru. Qua trinh hiéu chinh module MT
tap trung vao viéc mo phong van chuyén tram tich lo limg két dinh va qua trinh trao
d6i tram tich giira cot nudc va day song.

Céc thong sb lién quan dén van chuyén tram tich duoc diéu chinh dya trén
viéc so sanh két qua mo phong véi s6 liéu quan trac ham lugng tram tich lo ling
(SSC) tai cac tram do trong khu vuc nghién ctru. Qua trinh hi¢u chinh dugc thuc
hién 13p lai nhiéu 1an nham dam bao sy phu hop giita két qua moé phong va sd liu
thuc do.

Két qua so sanh giita ham luong tram tich lo ling tinh toan va s6 liéu quan
tric tai tram Vam Nao va Can Tho dugc thé hién trong Hinh 4 va Hinh 5. Két qua
cho thdy mo hinh ¢ kha ning mo phong kha tot ca vé gia tri SSC va xu thé bién
thién cua SSC theo chu ky triéu.

D6 chinh xac ctia mo hinh dugc dénh gia théng qua hé sé trong quan giira két
qua md phong va sb liéu thuc do, véi gia tri R2=0,86. Két qua nay cho thidy module
MT c6 kha niang mé phong hop 1y qué trinh van chuyén tram tich lo limg trong khu
vuc nghién cutu.
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Ma hinh: Ham lrgug trim tich lo limg (kg/m*3)
S 1ign thipe do: == Him lrgug trim tich lo limg (kg/m*3)
0.1
0.08+
g 0.06
2
0.04 A o R
0.02
R S R SN
12:00 00:00 12:00 00:00 12:00 00:00 12-:00 00:00 12:00
Hinh 4. So sanh két qua mé hinh va thuc do SSC tai tram do Vam Nao
Mé hinh: Ham hrgng triim tich lo limg (kg/m"3)
i lign thire do: = Ham umm" 4m tich lo limg (kg/m*3)
0.1
0.08-
0.00 L
12:00 00:00 12:00 00:00 12:00 00:00 12-:00 00:00 12:00

Hinh 5. So sanh két qua mo hinh va thuc do SSC tai tram do Cén Tho
3. Két qua nghién ctru
3.1. Cdc kich bén khai thdc cdt va bién doi dia hinh ddy song

Hoat dong khai thac cat tai khu vuc nghién ctru dugc gid dinh dién ra trong
khoang thoi gian tir 8h dén 17h hang ngay, tir 01/3/2015 dén 30/11/2015. Khbi
luong khai thac trung binh khoang 2 tdn hon hop cat va bun mdi ngay, tiy thudc
vao vi tri dat diém hat cat. Vi tri khai thac va khdi lugng khai thac duoc thé hién
trong Hinh 6.

BAN DG DIA HINIE VA DO DAC CONG TRINH DIA CHAT
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Hinh 6. Vi tri va khoi lwong khai théc cdt
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a) Bién doi dia hinh day truéce khi khai théc

Trudc khi tién hanh khai thac, dia hinh day song tai khu vuc nghién ctru dugc
mo phong nham xéc dinh trang thai ban dau cta long dan. Két qua mé phong cho
thdy day séng c6 su phan bd do sau khong dong déu, voi cac khu vuc hd sau va bai
bodi xen k& nhau trong 1ong séng. Su phan bd nay phan dnh dic diém thuy dong luc
va qua trinh van chuyén trim tich ty nhién cua khu vuc nghién ciru.

Két qua mo phong bién ddi dia hinh day trong 3 ngay dau khai thac cho thay
su thay ddi cuc bo tai vi tri hat cat, trong khi cac khu vuc l1an can hau nhu chua co
su thay doi dang ké vé cao trinh day song (Hinh 7 va Hinh 8).

Bién d6idia hinh day [m)] T T T ‘Bién d6i dia hink diy [m]

. b 00137 B Above 00137

24 0.0137 h =um,u,uou:
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Below 0227 I Below 00227

[ Undefined Value L1 Undefined Value

2/1/2015 6:00:00 Time Step 2000 of 33128, 3/1/2015 6:30:00 Time Step 5590 of 33125,

Hinh 7. Bién déi dia hinh day trueéc khai thic Hinh 8. Bién doi dia hinh déy trong 3 ngay
cat khai thac

b) Bién doi dia hinh ddy trong thoi gian khai thdc cat

Két qua md phong cho thdy hoat dong khai thac cat di 1am thay d6i dia hinh
day song theo thoi gian. Cac két qua bién d6i dia hinh day dugc thé hién sau cac
khoang thoi gian khai thac khac nhau gdm 3 ngay, 1 thang, 3 thang, 5 thang va 9
thang (Hinh 8— Hinh 12).

L 08182 - 0.7406
1 09558 - 0.8482
5 -1.0633 - 09558
. 0633

S i |

B Below 29997 Bel
Undefined Value [ Undefined Value
/2015 23:30:00 Time Step 8250 of 33128, 5/27/2015 20:45:00 Time Step 13999 of 33125,

32

&

Hinh 9. Bién doi dia hinh day trong 1 thing Hinh 10. Bién doi dia hinh déy trong 3 thang
khai thac khai thac
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Bigh d6i 0 hinh ddy [m]
B Above 00124
0952

Bién 86i din hinh diy [m)
00100
75- Dl)u)ﬂ

8/27/2015 13:00:00 Time Step 22800 of 33128 11/27/2015 5:00:00 Time Siep 31600 of 33128,

Hinh 11. Bién déi dia hinh déy trong 5 thang ~ Hinh 12. Bién déi dia hinh ddy trong 9 thang
khai thdc khai thac

Theo két quéa mo phong, bé mit dja hinh day song tai khu vuc khai thac c6 xu
huéng ha thap cao trinh so voi trang thai ban dau, véi do sau 16n nhét dat khoang —
12 m (theo hé cao do quéc gia) tai vi tri nao vét. Sau khoang 270 ngay khai thac,
day song tai vi tri nao vét dugc ha thap thém khoang 2.5 m, sau d6 do sau giam dan
vé hai phia bo.

Két qua mod phong ciing cho thay su bién d6i dia hinh chu yéu tap trung tai
khu vuc khai thac, trong khi céc khu vuc xa hon chi chiu d&nh hudéng ¢ mirc d6 nhd.
Diéu nay cho thiy tac dong ciia hoat dong khai thac cat cht yéu mang tinh cuc bo
trong pham vi khu vuc nao vét.

¢) Bién doi dia hinh ddy sau khi két thiic khai théc cat

Sau khi két thuc hoat dong khai thac, mé hinh tiép tuc dugc sir dung dé mé
phong qua trinh bién do1 dia hinh ddy song trong giai doan phuc hoi tu nhién cua
hé thong song.

Két qua md phong cho thiy sau 1 thang ké tir khi két thic khai thac, khu vyc
day song c6 xu hudng duoc boi 1ap tré lai boi trim tich dwoc van chuyén tir thuong
nguon (tram Chau Péc) va tir song Tién thong qua séng Vam Nao. Ngoai ra, mot
phan tram tich ciing dwoc cung cép tir cac hoat dong nhan sinh tai khu vuc lan can.

To6ng khdi lwong tram tich bi 14y di trong qué trinh khai thac udc tinh khoang
20.500 tan, v4i ty trong trung binh ciia hdn hop bun cat khoang 1,2 tAn/m?. Sau khi
trir di khoang 10% vat liéu roi trd lai 10ng séng trong qua trinh khai thac, khdi lugng
tram tich thuc té bi léy di khoang 18.450 tan.
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Hinh 13, Bién doi dia hinh ddy
sau khi ket thuc khai thac 1 thang

Bién déi dia hinh déy [m]}
[ Above 0.0124
1 -0.0952- 0.0124

2027 - 0.0952

Két qua mé phong cho
thiy su bién d6i 1ong dan chu
yéu xay ra tai vi tri khai thac
v6i d6 ha thip day song 1on
nhét khoang 2,5 m, sau do
giam dan vé hai phia bo véi
gia tri khoang 0,2 m tai vi tri
cach bo khoang 200 m. Véi
muc d6 bién do6i nay, van tde
dong chay trong khu vyc hau
nhu khong bi thay dbi dang

2 [ Undefined Value
ke. 12/13/2015 3:00:00 Time Step 33128 of 33128,

105°24'E

d) Phdn tich cdan bang tram tich trong khu vue nghién ciru

Theo nguyén 1y can bang trim tich ciia Mayer (1990), su (;m‘ dinh cua day song
phu thudc vao quan hé gitra lugng tram tich vao (In) va lugng tram tich ra (Out):

Khi In = Out, hé théng song dat trang thai can bang dong luc.
Khi In > Out, qua trinh boi tu xay ra.
Khi In < Out, day song c6 xu hudng bi x61 sau.

Déi voi khu vue nghién ctru, thanh phéan trim tich long séng chil yéu 1a cat
hat nho dén trung binh, c6 lan mdt phan nho bun va mun hitu co. Vi vay, lugng
tram tich day chu yéu dugc xac dinh thong qua lugng cat van chuyén trong long
song.

Két qua mo phong cho thdy khu vuc nghién ctru c6 qua trinh bdi tu ty nhién
tuong d6i manh, thé hién qua sy hinh thanh va phat trién ctia cac con cat va bai bdi
trong 1ong song. Cac qué trinh bdi tu va x6i 10 dién ra xen k& va mang tinh cuc b
theo khong gian.

Tuy nhién, hoat dong nao vét co thé mang lai mot sb tac dong tich cuc nhét
dinh, chang han nhu loai bo cac phan boi lang bat thuong gitra long song, gép phan
tai 1ap mat cat can bang cua long dan va cai thién dicu kién giao thong thuy trong
khu vuec.

3.2. Két qud tinh todn én dinh bo séng

bé danh gia nguy co sat 1& bo song dudi tac dong cua hoat dong nao vét, mo
hinh Geo-Slope/W da dugc st dung dé tinh toan 6n dinh mai doc bo song va mai
doc ludng dao.

Mire d6 6n dinh ctua méi doc dugce danh gia théng qua hé sb an toan (Factor
of Safety — FS) theo phuong phap Morgenstern—Price. Theo ti€u chuén thiét ke, khi
FS >1,3 - 1,4, mai doc duoc coi la 6n dinh va ddm bao an toan.
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Do phan 16n cac mai bo trong khu vue nghién ctru nam dudi muc nude séng,
cac mo hinh tinh toan déu xét dén ap luc nudc 16 rdng dwong trong khbi dat. Phuong
phap Morgenstern—Price cho phép théa man dong thoi hai diéu kién can bang luc
va can bang moémen trong qua trinh tinh toan.

Két qua tinh toan tai cac mat cit dién hinh trong khu vuc nghién ctru cho théy
hé s6 an toan nho nhat dat FSmin = 1,761 (Hinh 14). Gi4 tri nay twong tmg véi cung
trugt yéu nhat va van 16n hon gia tri giéi han thiét ké, cho thay mai bo tai khu vuc
nghién ctru dam bao diéu kién 6n dinh trong qu4 trinh khai thac.

TINH TOAN GN DINH MAI DOC BUONG BO'
MAT CAT TUYEN 2- SONG HAU

TiNH TOAN ON DINH MAI DOC BUONG BO
AT CAT TUYEN 2 - SONG HAU

CHI THICH
1. TRAU TICH THONG HOLOCEN THUONG PHAN TREN - HEN B
2 I TRAM TICH THONG HOLOGEN TRUNG - THUIONG

CH) THCH
1.7 TRAMTICH THONG HOLOCEN THUONG PHAN TREN - HEN BW
2 M TRAM TICH THONG HOLOCEN TRUNG - THAONG

Elevation (m)

]
LRI BCRE B R R RRE BB R R RUREREUE N R EURC R 000 W W 4 N G0 M M W00 N0 10 TR WD 0 16 0N WO X0 0 20 B0 24 I

Distance (m) Distance (m)

(a) (b)

Hinh 14. Két qud tinh toan do én dinh bo trén mdt cdt tuyén 2 tai cac vi tri nghién ciru khi tién
hanh hut va nao veét

)

a) Hinh dang cung truot yéu nhat (FS = 1,761) ; (b) Mdt dé phdn bo cdc cung trueot yéu;

Tuong tu, tai cac vi tri khac trong khu vire nghién ciru, hé sb an toan nho nhat
dugc tinh toan dat FSmin = 1,448 (Hinh 15). Két qua nay cho thdy bo song trong khu
vuc van ndm trong trang thai on dinh va it ¢6 nguy co xay ra truot 16 16n dudi tac
dong cua hoat dong nao vét.

. TINH TOAN ON BINH MAI DOC BUGNG BO

TiNH TOAN ON BINH WAI DOC BUONG BO'
MAT CAT TUYEN 8- SONG HAU

MAT CAT TUYEN 9 - SONG HAU

G THICH: CHU THICH.
1

TRAU TICH THONG HOLOCEN THLYONG PHAN TREN - HEN B4
2 TRAU TICH SONG - BAM LAY
9 TRAM TICH THONG HOLOCEN TRUNG - THUONG

Elevation (m)

S . =
Distance (m) Distance (m)

(a) (b)
Hinh 15. Két qua tinh toan do on dinh bo song Hdu trén mat cdt tuyén 9 tai khu vue nghién ciru
khi tien hanh nao vet

(a) Hinh dang cung truot yéu nhdt (FS = 1,448) ; (b) Mdt dé phdn bo cdc cung trueot yéu;

Nhin chung, cac két qua mé phong cho thy hoat dong khai thac cat trong
pham vi nghién ctru chi gay ra nhiing bién ddi cuc bd vé dia hinh day song va khong
lam suy giam dang ké mirc 6 on dinh cua bo song.

Tap chi Tric dia — Ban dé hoat dong tur nam 1970. 73


https://www.geocartagis.org/
https://www.geocartagis.org/

. b Magazine of Geodesy — Cartography Tap chi Tric dia - Ban db
) .
e Vol 12, N° 01 (02/2026), ISSN: 2615-9481 Tap 12, S6 01 (02/2026), ISSN: 2615-9481

4. Thao luan

_ 4.1. Anh huéng ciia hogt dpng khai théc cat dén bién doi hinh thai long
dan
4.3. Y nghia d6i véi quan Iy khai thdc cdt va én dinh long dén

Két qua nghién ciru cho thdy hoat dong khai thac cat véi quy mé hop 1y co
thé khong gay ra nhitng bién dbi 1on vé hinh théi 1ong dan va 6n dinh bo séng trong
khu vuc nghién ctru. Tuy nhién, néu hoat dong khai thac dién ra véi quy mé 16n
hoic kéo dai trong thdi gian dai, sy mat can bang tram tich ¢ thé dan dén qua trinh
ha thip d4y song va gia ting nguy co x6i 16 bd.

Trong bdi canh hién nay, khi nhu cau khai thac cat phuc vu xay dung ngay
cang gia tang, viéc danh gia tic dong cua hoat dong khai thac dén hé thong song 1a
hét strc can thiét. Cac md hinh thily dong luc két hop véi cac mo hinh dia ky thuét
nhu trong nghién ctru ndy cho phép moé phong va du bao céc kich ban bién d6i hinh
thai song, tir d6 cung cip co sd khoa hoc cho viéc quy hoach va quan 1y khai thac
cat mot cach bén viing.

Ngoai ra, két qua nghién ciru cling cho thiy viéc két hop cac mé hinh thay
dong lyc va md hinh on dinh mai doc 1a mot hudng tiép can hidu qua trong nghién
clru cac qué trinh bién doi hinh thai song va danh gia nguy co sat 10 bo song. Phuong
phép nay co thé duoc ap dung cho cac khu vuc khac trong hé thong song Mé Kong
nham hd trg cong tac quan 1y tai nguyén va giam thiéu rui ro thién tai.

5. Két luin

Nghién ctru da tmg dung mé hinh thity dong luc hai chiéu MIKE 21 két hop
v6i md hinh phan tich 6n dinh mai dé¢c Geo-Slope/W nham danh gia anh hudng cta
hoat dong khai théc cat dén bién ddi hinh thai long dan va 6n dinh bo song tai doan
song Hau khu vuc Long Xuyén — Cho Mdi, tinh An Giang. Céac két qua chinh cua
nghién ciru ¢ thé tom tit nhu sau:

+ MO hinh thuy dong lyc MIKE 21 sau khi dugc hiu chinh va kiém dinh da
mo phong kha t6t ché do muc nudc va van chuyén tram tich trong khu vuc nghién
ctru. HE s6 tuong quan gitra két qua mo phong va s6 liéu thuc do dat R>>0,85 ddi
v6i muc nude va R?~0,86 ddi voi ham lugng tram tich lo ling (SSC), cho thiy mo
hinh ¢6 dd tin cdy cao trong viéc mo phdng cac qua trinh thiy dong luc va van
chuyén tram tich.

+ Két qua mod phong céc kich ban khai thac cat cho théy hoat dong nao vét da
lam ha thép cuc b dia hinh day song, véi do sau 16n nhat khoang 2,5 m sau 270
ngay khai thac. Tuy nhién, pham vi bién doi dia hinh chi yéu tap trung tai khu vuc
khai thac va giam dan vé phia hai bo song.

+ Sau khi két thuc hoat dong khai thac, day song c6 xu huong dugce bdi lép
tr& lai boi tram tich tir thuong ngudn va cac nhanh soéng lan cén, cho thdy hé thong
song ¢6 kha ning tu diéu chinh nham tai lap can bang tram tich trong khu vuc
nghién cuu.

Két qua phan tich 6n dinh mai bd bang mé hinh Geo-Slope/W cho thay hé sé
an toan nhd nhat ctia cdc mai bo trong khu vuc nghién ctru dat FSumin = 1,448 —
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1,761, 16n hon gi tri gi6i han thiét ké. Diéu ny cho thiy hoat dong khai thac cat
trong pham vi nghién ctru khong lam suy giam dang ké do on dinh cua bo song.

Nhin chung, cac két qua nghién ctru cho thay hoat dong khai thac cat voi quy
moé hop 1y c6 thé chi giy ra nhimg bién ddi cuc bd vé dia hinh d4y song va chua
lam gia ting dang ké nguy co sat 16 bd song. Tuy nhién, néu hoat dong khai thac
dién ra voi quy mo 16n hodc kéo dai trong thoi gian dai, sy mat can bang tram tich
c6 thé din dén qua trinh ha thap day séng va gia ting nguy co x6i 16 bo.

Két qua ctia nghién ctru cung cap co so khoa hoc cho viée danh gia tac dong
ctia khai thac cat dén hinh thai 10ng dan va 6n dinh b séng, dong thdi hd tro cac
co quan quan ly trong viéc quy hoach va khai thac bén viing tai nguyén cat long
song trong khu vire Pong bang song Ciru Long.

Cam ket cuia cac tac gia

TAt ca cac tac gia co tén trong bai bao cam két sy dong thuan va khong cé
xung dot 1oi ich trong cong bo khoa hoc tai bai bao nay.
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