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Tém tat: Dong Thap & phia thugng ngudn song Ctru Long, 1a noi thuong xuyén xay ra sat
16 bo. Bai bao nay tap trung nghién ctru anh hudng ciia ché do thay dong luc trudc va sau
khi ¢6 cac ké mo han trén doan song Tién chay qua khu vuc thanh phd Sa Péc, tinh Pong
Thap. Phuong phap nghién ctru chinh 13 tmg dung mé hinh thiy luc MIKE21 HD két hop
v6i module ban cat MT, duoc hiéu chinh va kiém dinh véi s liéu thyuc do tai tram My
Thuén va tram Cao Lanh cho két qua c6 do tuong thich cao. M@ hinh duoc tinh toan theo 2
kich ban trude va sau khi 7 ké moé han dugc xay dung. Két qua cho thdy cac ké mo han lam
thay d6i ludng dong chay. Nhin chung 1a mtrc d x6i giam ¢ sat bo 16m nhung muc do xoi
& gitra dong kha dang ké (0,8 m/6 thang). Dién tich x6i ting so v6i khi chua c6 ké. Mic du
cac k¢ mo han c6 kha nang giam xo1 hiéu qua ¢ sat bo 1om (quanh cac ke sat bo 16m c6 hién
tuong b01) nhung ¢ dau cac ké mo han ciing bi x6i nhiéu do dong chay manh dan dén sat
16 keé. Két qua ciing gop phan giup cac nha quan 1y c6 thém goc nhin vé hié¢u qua ciia ké mo
han ¢ doan song cong nay.

Twr khoa: MIKE21; Thuy dong luc hoc dong chdy; Xo6i 16; K& mo han; Song Tién; Sa DPéc.

1. M& dau

Hién twong bdi, x6i 13 két qua cua qua trinh tic dong qua lai gitra dong chay va long
song thong qua chuyen dong ctia bun cat. Dién bién long séng rat phirc tap, chiu anh huong
ctia nhiéu yéu t6 nhu tac dung xam thuc cua dong chay; cac van dong kién tao cta dia chit,
cac diéu kién khi hau, thoi tiét, diéu kién dia hinh, dja mao, 16p phu thuc vat va con nguol.
Xoi long song 1a mot trong nhirng nguyén nhan dan den sat 1& bo. Cac nghién ctru vé dién
bién bdi, x6i ddy va sat 16 bo song da thu hat duoc rat nhidu sy quan tdm cua cac nha khoa
hoc trén thé gidi. Nghién ciru ng dung mé hinh 1D két hop diéu tra thyuc dia [1] hodc két
hop mo hinh 1D-2D [2] dé tinh toan tac dong cua li lut dén sy nut vd dé hodc sat 1¢ ke, tir
do thiét ké duoc cac ké huéng dong 1am giam tac dong ctia dong chay dén sat 1. Tac gia [3]
nghién ctru phat trién mé hinh 2D ¢6 sy két hop véi mé hinh vét 1y dé tinh toan va so sanh
hién twong x6i 16 bo séng Old Rhine. Tuy nhién nghién ctru nay ciing c6 mot s két qua chua
phtt hop véi s6 liéu do dac do c6 nhidu yéu t chua duge xem xét trong mé hinh 2D. Nghién
ctru [4] két hop 1y thuyét voi thyc nghiém tir mo hinh thi nghiém da dé xudt chinh sira mot
vai thong s6 1y thuyét trong tinh toan x6i mon song dé phii hop véi thuc nghiém hon. Téc gia
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[5] nghién ctru anh hudng cia ty trong bun dén van tdc khoi dong bun ven bién bang cac thi
nghiém trong phong thi nghiém véi kénh dai 22 m va mau bun tir ctra song Huangmaohai.
Dua trén két qua thuc nghiém, mot cong thirc thuc nghiém vé van tdc khoi dong cua bun ven
bién v6i ty trong khac nhau dwoc dua ra. Nghién ciu [6] két hop tinh toan CFD va thi nghiém
do van tdc hat (PIV) dé dé xuat dugc phuong trinh tinh toan x6i mon. Nghién ciru nay da
chimg minh dugc phuong trinh rat phii hop dé du bao x6i sau cuc bd. Nhin chung, véi mong
mudn hiéu dugc ban chat va quy luat ciia qua trinh boi ling, x6i 10, cho dén nay da c6 rat
nhiéu céach tiép can va nhidu phuong phéap khac nhau nhu nghién ctru 1y thuyét va cong thirc
thuc nghiém tu thi nghi€ém, phan tich tai liéu, do dac hién truong, mo hinh vat 1y, moé hinh
toan.

Trong nudc ciing da c6 nhiéu cach tiép can dé tim hiéu cac qua trinh thiy dong luc hoc,
van chuyén bun cat, x6i 1& va bdi tu, dic biét 1a & déng béng song Cuu Long (PBSCL) nhu
khao sét thuc dia [7-9], mé hinh thuy dong luc [8, 10-14] va vién tham [14—17]. Trong sb
d6, mo hinh thity dong luc c6 kha nang thuc hién dugc theo nhiéu kich ban, két hop duoc
nhiéu yéu t tic dong & qua khir, hién tai va twong lai cho két qua tot [10, 11, 13]. C6 rét
nhiéu md hinh tinh toan dugc bodi tu, x6i 16 dugc str dung rong rai hién nay nhu: CCHE2D,
EFDC ECOMSED, HEC-RAS, TELEMAC, Delft3D, MIKE 21,... trong d6 MIKE21 thuong
duogc st dung rat nhiéu vi da c6 nhiéu tinh toan tng dung cho cac song ngdi & nudc ta dat
hiéu qua t6t [10, 12, 18-20]. Vi vdy, trong nghién ciru ndy, mé hinh thiy dong luc MIKE 21
duogc Iya chon do tinh hiéu qua va phd bién trong nghién ctru ché d6 dong chay, van chuyén
tram tich va dién bién hinh thai & Viét Nam n6i chung va PBSCL néi riéng.

O DPBSCL, tinh hinh sat 16 dién bién phurc tap trong nhiéu nim qua, c6 trén 665 diém sat
16 nghiém trong [7]. Trong dé, tinh Péng Thap & thuong ngudn ciia PBSCL ¢6 ty 18 x6i 10
bo song cao. Séng Tién va song Hau chay qua dja phan tinh Pong Thap véi tong chiéu dai
khoang 140 km (110 km song Tién va 40 km séng Hau) mang lai cho tinh nhiéu loi ich vé
kinh t& va xa hoi. Tuy nhién, tinh trang x6i 10 bd song thudng xuyén xay ra 1am anh hudng
nhiéu dén doi séng dan sinh va sy phat trién kinh té - xa hoi ciia dia phuong. Theo thong ké
ctia Chi cuc Thuy loi Pong Thép, tong dién tich dat sat 16 chiém khoang 330 ha trén toan
tinh, binh quan 22 ha/nam (tinh tir ndm 2005-2020) [21]. Theo bao cao thuong nién cua tinh
Pong Thap, nguyén nhan khién long séng bi thay d6i manh va sat 1& bd song c6 thé 1a do

N

O

‘\/‘y ! | (:an\-!""';‘l‘wk
v |

TRUNG QUOC ﬂ .
& ¥ |
el J = Vung nghiéncira

Chi thich \

DBSCI

QD Hoingish - Ving nghién ciru

Séng

£ - ) o
$ - o
5
$
&

QD TruomgSa’

D

\I\I,\\Sl\} i
\ T

Hinh 1. Ving nghién ctru va vi tri k€ mo han.
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dong thuy dong luc manh twong tac voi nén dat yéu, hinh thai song cong va c6 nhiéu con cat
lam phan dong, ¢ day 1a vung gidp nudc chiu anh hudng cua ca dong chay lii ¢ phia thugng
ngudn chay xubng va dong triéu chay 1én. Vi tinh hinh sat 16 bo lién tuc va nghiém trong
noi day, nhiéu giai phap cong trinh bao vé bd dugc xdy dung nham giam thiéu thiét hai va
mat mat [22]. Tuy nhién, van c6 nhiéu su c¢b sat 1o bd xay ra ¢ nhitng doan cong trinh da
dugc bao vé [23-25]. Do @6, muc dich chinh cua nghién ctru nay la danh gia tdc dong cua
dong chay dén xo6i 16 long song trong hai trudng hop trude va sau khi c6 ké mo han cho doan
song Tién qua thanh phd Sa Péc. Két qua thu dwgc tir nghién ciru ndy s& gop phan giup cac
nha quan 1y danh gia dwoc hiéu qua cta ké mo han, dong thoi lya chon duoc phuwong an bao
vé€ bo phu hop véi khu vuc.

Vi vay, khu vuc nghién ctru dugc chon la doan song Tién qua cong trinh ke chéng sat 16 &
khu vuc xa An Hiép (TP. Sa Déc), gidi han tir cau Cao Lanh dén ciu My Thuan duoc thé hién
bang ving mau dé nhu trong Hinh 1.

2. Phuwong phap nghién ciru va thu thap dir liu

2.1. Phuong phap nghién ciru
Nghién ctru ndy duogc tom tit bang so db cau triic nghién ciru nhu trong Hinh 2.
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Hinh 2. So db ciu trdc nghién cuu.

Trong d6, mo hinh thiy dong lyc MIKE 21 (Vién Thiy luyc Dan Mach - DHI) véi module
thiry Iye (Hydrodynamic - HD) va bun cat (Mud transport - MT) duoc str dung két hop dé tinh
toan sy bién doi dia hinh day khu vuc nghién ctru la phuong phap chinh. Cac module nay giai
phuong trinh nudc nong 2 chiéu, phuong trinh chuyén tai phi sa va phuong trinh lién tyc bun cat
day [26].

2.2. Cdc chi tiéu danh gia hiéu chinh va kiém dinh mé hinh

Hiéu chinh va kiém tra cac thong sb ciia md hinh ddi v6i khu vuc sao cho két qua tinh toan
phu hop vaéi s6 liu thuc do tai cac tram. Phuong phép bi€u do, do thi va phuong phap so6 duoc
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str dung trong qua trinh hiéu chinh va kiém dinh. Phuong phap s ¢ sir dung mot s hé sé dé
danh gia sai s6 gila 80 liéu m6 phong va thyce do:
H¢ s6 Nash-Sutcliffe (NSE), dugc xéac dinh theo cong thure:
n (Y_do _ Y.MIKE)Z
NSE=1- = —— 1)
i1 (Y0 — YTB)?

Ti s6 d6 1éch quan tric tiéu chuan (RSR), duoc xac dinh theo cong thirc:

2
RMSE J Zi (Y — YMEE)

RSR = )
STDEVObS \/Zn (Ydo . YMIKE)Z
i=1\"i
Phén tram sai sb (PBIAS):
(Y0 — YMRE) % 100
PBIAS = 1 1( 1 i ) (3)

i1 (Y™®)
Trong d6: Y2° 12 gi4 tri quan tric thiri; YMXE 1 gi tri m6 phong thiri; Y™ 1a gia tri quan
trac trung binh; Y M®E|3 gia tri trung binh mé phong.
Bang 1 1a céc tiéu chuan dung dé danh gid hi¢u qua cia mo hinh.

Bang 1. C4c tiéu chuan danh gia cho chi s6 NSE, RSR va PBIAS [27].

Hi¢u ({ua mo NSE RSR : . PBIAS _ :
phong Dong chay Chat lwgng nudc
RAt tot 0,75 - 1,00 0,00 - 0,50 <+ 10% <+ 25%

Tét 0,65-0,75 0,50 - 0,60 +10% -+ 15% +25%- +40%
Thoa man 0,50 - 0,65 0,60 - 0,70 +15% -+ 25% +40% -+ 70%
Kho;gnthoa <0,50 >0,70 > +25% > +70%

2.3. Cac kich ban tinh toan

Theo thong tin cia UBND tinh Dong Thép, cong trinh ké chéng sat 16 & khu vure x3 An Hiép
da khoi cong thue hién nam 2012, cong trinh c6 tong chiéu dai 4.500 m gdm 7 mo han véi hon
1.400 m ké bd (vi tri nhu mé ta trong Hinh 1). Bé danh gia anh huong ciia dong chay va mirc do
x6i 1& 1ong dan quanh cac ké mo han nay, 2 kich ban mé phong nhu sau:

- Kich ban trudc khi c6 ké - KB1: thoi gian tinh toan tir 07/2008 dén 12/2008;

- Kich ban sau khi c¢6 ké - KB2: thoi gian tinh toan tir 07/2017 dén 12/2017.

2.4. Dit liéu dau vao mé hinh

Vg tinh ¢6 2 bién long 1a bién Q va bién Z. Sé liéu tir cac bién nay dugc ké thira tir [10]
(m6 hinh 2D toan viing - Hinh 3a). Bé dam bao do tin ciy thi mo hinh dwoc hiéu chinh va kiém
dinh lai vé6i s6 liéu thyuc do tir tram thuy van Cao Lanh va tram My Thuan (vi tri cac tram thay
van trong Hinh 3b). Trong do:

- Bién cho mo6 hinh thity lwc HD: Dit liéu bién luu luong (tai bién Q) - muc nudc (tai bién
Z) 1a dir liéu theo gio trong thoi gian tir 01/07 dén 31/12/2008 (tinh toan cho trudng hop khong
ké - KB1) va tir 01/07 dén 31/12/2017 (tinh toan cho truong hop c6 ké - KB2).

- Bién cho m6 hinh chuyén tai bun cat MT: Dit liéu bién phu sa lo limg TSS theo gio tai 2
bién Q, bién Z.

Dt liéu dia hinh nam 2013 (Hinh 3b) cta khu vue nghién ctru duge ké thira tir d& tai [20].

Ludi tinh dugc xay dung la luoi tam giac phi cau trac gdbm 22.541 nit, 40.375 phan tt, goc
nho nhit ctia cac phan tir tam giac 1a 30°, khoang cach giita cac nat trong ving tinh tir 10 m dén
50m. Ludi tinh toan cho truong hop c6 ke (Hinh 3d) dugc chia min hon luéi khong ke (Hinh 3c).



Tap chi Khi twong Thiy van 2023, 756, 1-13; doi:10.36335/VNJHM.2023(756).1-13 5

s i
2
&0

152000 frm e e e et RS e O

Wi e bt
g 53y % 3
By 1

LONG AN

A 150000 Fmeeeibnerorcorasmasienrasoina B s Ml e

146000 1~
144000 ] N NG e ——
142000

140000

i ; ; ~S BiénZ.

136000 Fiss e e e s s e

“Tram My Thu

570000 575000 580000 585000 590000 595000 600000

0

@]

1152000
1151000 ===

1150000

1149000
1148000
1147000
1146000
1145000
1144000
1143000
1142000
1141000
1140000
1130000

1

1137000

1136000

ng trong mo hinh

570000 575000 580000 585000 590000 595000 585000 586000 587000 588000 589000 59
In]

1135000
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truong hop khong ke (c) va co ke (d).

2.5. Théng s6 thiét lgp mé hinh

Budc thoi gian tinh todn: 30s.

Diéu kién ban dau mé hinh thuy luc: Muc nudce tinh, van tdc béng 0m/s.

Hé s6 Manning’s M duing dé hiéu chinh mé hinh thity lyc HD. Hé s6 M duoc thay doi tuyén
tinh theo d6 sau dia hinh day séng v6i M tir 20 dén 85 mY%/s (Hinh 4).

(m]
1152000 M (m*(173)s)
Above 80
1 3
51000 76.80
1150000 TV Cao Lianh 7 ;: : ;3
CAO LANH .68
1149000 4 i
80.64
1148000 4 ol
£2.56
1147000 4 ; prye
LAP VO 4.4
1146000 Pl M
%.40
1145000 4 2-%
2.3
1144000 2-28
CAI Bi Below 24
1143000 4 Vadefned Voo
1142000 4
1141000 TP SA DE(
1140000
1139000 4
1138000 LAI VUN( 3 )
! I'V My Thudn
1137000 4
1136000 CHAU THANH
1135000
T T T T T T T
570000 575000 580000 585000 590000 595000 600000
m)

Hinh 4. Hé s Manning M.

Khu vue nghién ctru ¢6 déac diém cau truc dia chat dugc mo ta trong Bang 2.
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Bang 2. Pic diém dia chat vang sdng Tién qua Sa Déc [20].

Phan bd cac cip phéi hat trong tirng lép (%)

Do day lop (m)

Hat cat Hat bui Hat sét
Lop 1l 2,4 38,5 47 14,5
Lop 2 13,6 39,3 442 16,5
Lop 3 14,1 88,7 7 4,3
Lép 4 3,9 30,2 36,6 33,2

V6i dic diém nhu trén, bo théng s6 md hinh chuyén tai ban cat MT nhu sau:

- Van téc léng dong cua cac cép hat: ws1 = 0,003 m/s; ws= 0,04 m/s; wsz = 0,091 m/s.

- Thong s6 ding dé hiéu chinh mé hinh MT 1a: g suét t&i han bdi s (N/m?); g suét t6i
han x6i Tee (N/M?); toc d6 x6i E (kg/m?/s); ¢ nham day kn (m). Bo thong s6 md hinh MT nhu
trong Bang 3.

Bang 3. Bo thdng s6 md hinh MT.

Théng sb Ky hiéu Pon vi Gia tri
Lép 1 03
o Lop 2 , 0,35
Ung suat téi han x0i Tee Lop 3 N/m 0.4
Lép 4 0,73
Ung suét t6i han bdi Ted N/m? 0,05
Lép 1 2x10°
e Lép 2 , 5x10°
Toc do x6i Eo Lop 3 kg/m4/s 5x10°
Lop 4 2,5x10°
Do nham day Kn m 0,0005

3. Két qua va thio luin

3.1. Két qua hiéu chinh va kiém dinh mé hinh

M2 hinh dugc hi€u chinh trong 3 ngay tir 10h 23/11/2017 dén 10h ngay 26/1 1/2017 va kiém
dinh trong 3 ngay st dung dir liéu tir 6h ngay 14/11/2012 dén Oh ngay 17/11/2012. K&t qua hiéu
chinh va kiém dinh mé hinh dugc thé hién trong Hinh 5, Hinh 6 va Bang 4.

Bang 4. Két qua danh gia mo hinh.

STT Hiéu chinh Kiém dinh
Tram NSE  RSR PBIAS NSE  RSR PBIAS
Mue nube Cao Lanh 0,89 03 - 099 0,09 -
' 092 025 ; 092 027 -
Luu luong M§ Thudn 082 0,37 ; 074 051 -
TSS ; ; 15,8 ; - 12,76

Ket qua hiéu chinh va kiém dinh mo hinh thuy lyc tai 2 tram Cao Lanh va My Thuén twong
dbi tot. So liéu mé phong so vai sb lidu thuc do & cac tram ndy co twong quan rat tot véi muc
nude (NSE > 0,9; RSR < 0,3) va Iuu lugng (NSE > 0,75; RSR < 0,5). Riéng v&i mé hinh chuyén
tai bun cat MT chi hiéu chinh va kiém dinh tai tram M§ Thuan do trong viing tinh chi c6 s6 liéu
TSS tai tram nay. Hé s6 PBIAS duoc ap dung dé déanh gia hiéu qua mo hinh vi dit li¢u ham lugng
phu sa thuc do khong lién tuc (TSS do 8 lan mdi ngay). Két qua tinh toan va thyc do phu sa trung
binh ngay duoc so sanh v6i nhau cho sai s6 phan trim ¢ murc 6t (PBIAS < +15%). Nhu vay, mo
hinh MIKE21 véi nhitng thong s6 da thiét 1ap dam bao dugc do tin cay dé mo phéng cho doan
song nay trong thoi gian dai.
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Hinh 6. Két qua hiéu chinh va kiém dinh tai tram Cao Lanh.

3.2. Két qud mé hinh thiy lyc

Céc két qua md phong trudng vén toc clia 2 kich ban dugce biéu dién tai 2 thoi diem: dong
chay xudng manh nhét va dong tridu 1én manh nhat (Hinh 7). Trong do, voi két qua dong chay
xuong manh nhét s& dugc biéu dién cung 1 thang mau, con voi dong triéu 1én & 2 kich ban s&
biéu dién bang 2 thang mau khac nhau dé thay rd két qua can phan tich.
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Hinh 7. Phan bd van téc dong chay khi khong ke va co ke: (a) KB - Triéu 1én; (b) KB2 - Triéu Ién;
(c) KB1 - Triéu xudng; (d) KB2 - Tridu xudng.

O pha triéu 1én, khu vue nay 14 ving giap nudc, voi dong chay tu nhién khi chua co ke
(KB1) thi van tdc dong chay gan nhu bang khong (Hinh 7a). Khi ¢ ké (KB2), ngay tai doan
cong xudt hién cac nhidu dong, van toc dong chay khoang 0,2 m/s dén 0,5 m/s (Hinh 7b). Tuy
nhién & pha triéu xudng, van toc dong chay ngay tai doan cong twong ddi 16n va ap sat vao
phia bo 16m, van téc dong chay tdi da dat téi 1,65 m/s va c6 xu huéng ddm thang vao bo 16m
(Hinh 7c). Day c6 kha nang la mét trong nhirmg nguyén nhan lam cho x6i 16 by dan dén sat
bo. O doan séng cong thuong xay ra dong chay thir cap, 1a mot trong nhung yéu td gdy x01
16 bo 10m, nhung trong mé hinh 2D khong tinh dugc tdc dong cia dong chay thur cap nay.
Phia bo 16i cua doan cong nay, van téc dong chay thap (khoang 0,15 m/s), nhitng khu vuc
nay c6 kha ning s& co gay boi.

Khi c6 ke bdo v€ bo & doan séng cong (Hinh 7d), phan bd vén tdc co sy thay 601 so voi
khi chua c6 ké. Cu thé, & trude doan cong, vén téc dong chay tang manh, van toc toi da dat
t6i trén 2,3 m/s. Khu vuce c6 ké 1am thay doi luong phan bé van toc dong chay, dong chay luc
nay khong con ap sat bo 16m nira ma da phan bd ra giita dong voi téc do dong chay ciing
giam hon, dat khoang 0,65 m/s. V61 van tdc ~dong chay ¢ pha triéu 1én va pha triéu xubng
thay d6i lién tuc va dong chay & pha triéu xudng chiém vu thé hon trong mua 1ii, day c6 kha
ning s& tac dong vao cac ké ngay doan cong gy x6i dan cc chan ke, 1au ngay cd thé l1am
anh huong dén chat lwong cta céac ké.

3.3. Mite dé boi, x6i long dan

Két qua mo phong dién bién bdi, x6i 1ong din theo kich ban sau 6 thang mua 1ii, voi mau
xanh dai dién cho viing bdi, mau do dai dién cho ving x6i (mau dam thé hién mac d6 boi/X0i
nhiéu, mau nhat thé hién murc d6 bdi/xoi it) (Hinh 8).

Hinh 8a véi kich ban 1a dong chay tu nhién khi chua c6 ke, két qua chi ra rang, tai cac
vi tri phia bo 10m, tde do x0i cao dat khoang 0,9 m, phia bo 161, bdi tu 1a chu yéu véi tde do
0,3 m sau 6 thang. Day la doan song cong manh (cong 90 d9), dia hinh long dan 1éch vé phia
bo 16m nén phan bd van tdc dong chay ép sat phia bo 16m hon 1am cho bo 16m ngay cang bi
dao x6i thém, bén ba 10i chiu tac dong dong chay yéu hon, ling dong nhiéu hon nén ngay
cang bdi thém. Hinh 8b 14 két qua muc do boi x6i khi ¢ ké bao vé bo. Vi tac dung cua ke
bo, ludng dong chay khong con ép sat bo ma bi ddy ra giira hon, x6i day cling phan bd ¢ giira
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dong voi toc d6 0,5-0,8 m/6 thang. Quanh cac ké mo han gan nhu dong chay yéu (van téc
gan bang khong) do do xay ra boi lang nhe vdi toc do khoang 0,1 m/6 thang. Sat phia bo 161
cling 1a vung boi lang nhe vé1 mac do khoang 0,05 dén 0,1 m sau 6 thang.
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Hinh 8. Mirc d6 boi, x6i 1ong dan trong truong hop khdng ké va cé keé: (a) KB1; (b) KB2.

Dé xem k¥ hon tac dung cta cac ké dén ché do thuy dong luc hoc dong chay va bdi, x6i
day thi két qua dugc trich rd hon thé hién trong Hinh 9. Dong chay giita cac ké gan nhu bang
0, do do, gilra cac ke co6 hién tuong bdi nhe (0,1 m sau 6 thang mau 1). O vi tri dau cac ke
¢6 van tdc tir 0,4-0,7 m/s, van téc nay 16n hon van tdc khoi dong bun cat cta ving (van tdc
khoi dong bun cat khoang 0,35 m/s [28]), do d6 day co the s€ 1a nguyén nhan gay ra x6i 16 ¢
cac vi tri dau cac ké. Cu thé, vi tri ke s6 3 va s6 4 dén ke s6 7, van toc & dau cac mili ke tuong
dbi 10n (trén 0,4 m/s), twong Gmg véi két qua bdi x6i (Hinh 9b), téc do x6i & dau cac mii ke
tr 0,1 m dén 0,3 m trong 6 thang mua . Thyc té cling cho théy dinh ke 4 va dinh ké 7 bi sat,
cy thé, tinh tir cudi nim 2013 dén nay, da xuét hién tinh trang sat 16 bo gitta cac ké mo han
s6 2, sb 3, giita ké s6 4 va 5 va nam 2017 sat ké s6 7 [29]. Céc ke bi su sb ciing d va dang
dugc khic phuc, tuy nhién véi tinh hinh dién bién bdi, x6i phirc tap ngay doan séng cong,
trong tuong lai s& rat d& tiép tuc bi hu hai néu khong co nhimng giai phap phu hop.

585500 586000 508500 587000 587500 588000 588500
im)

Hinh 9. Van tdc dong chay (a) va mic do boi, x4i (b) tai vi tri keé: (a) Dong chay; (b) Boi, x6i long dan.

3.4. Thdo ludn

Poan Sa Péc dugc biét dén véi tinh hinh sat 16 bd nghiém trong [20]. Theo thdng ké tir Vién
k¥ thuat bién, tir nhitng s6 liéu khao sat va thu thap trong giai doan tir 2003 dén 2015, c6 thé thay
qua trinh x6i bdi song Tién khu vure An Hiép - con Linh trong giai doan nay nhu Hinh 10. Ngay
doan cong xd An Hiép, phia b trai (con Linh) bdi tu nhiéu voi chiéu rong bdi khoang 1100 m
sau 10 ndm, tuy nhién & bd phai khu vuc An Hiép bi sat 10 nghiém trong voi bé rong sat 10 dn
sau 500 m.

Trén doan song cong di qua xa An Hi¢p, tir sau nam 2012 da dugc nha nude dau tu xay dung
7 ké mo han dé chdng sat 16 (Hinh 11), tuy nhién, do van téc dong chay & day rat 16n p sat vao
bo 16m, dia hinh day doan nay c6 cac hd x6i sau trén 40 m, do d6 tinh hinh sat 16 van dién bién
phrc tap. Cu thé, tinh tir cudi ndm 2013 dén nay, da xuét hién tinh trang sat 16 bo gitta cac ke mo
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han s6 2, 56 3, gitta ke s6 4 va 5 va nam 2017 sat ke s 7 [20]. Méc du da ¢6 ké nhung do dong
chdy tu nhién & day kha manh, lai chay qua doan song cong va co hep nén tinh hinh sat 1& van
xay ra manh.
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Hinh 10. Dién bién duong bo song Tién khu vuc An Hiép  Hinh 11. Mot ké mé han khu vuc xi An Hiép, huyén
- ¢dn Linh (2003-2015) [30]. Chau Thanh [20].

Nguyén nhan gy bdi bén phia b 16i va x6i bd 16m: khu vue nay la doan séng cong tu
nhién, dia hinh c6 lach sau ép sat by 16m, hd x6i sau trén 40 m, ché d6 dong chay phtre tap
do chiu anh hudng cua ché do dong chay 1 ¢ thugng luu va va chiu anh hudng cua triéu &
ha luu, do d6, ¢6 thé gy ra dong xody va dong nhidu dong trong ndi bd dong chay.

4. Két luin

Nghién ctru tng dung moé hinh MIKE21 d tinh toan dugc ché do thuy luc va chuyén tai
bun cat, bién doi day tai khu vuc song Tién doan qua thanh phé Sa Béc. Vi muc dich caa
nghién ctiru 1a danh gid nguy co x6i 16 dudi tac ddong cua dong chay trude va sau khi xay dung
ke ba, két qua dat dugc nhu sau:

- Dong chay trude khi co ké co van téc dong chay tdi da dat 1,65m/s ap sat by 16m &
doan song cong, din dén X6i sau 1ong dan (0,9 m/6 thang) va bdi nhe ¢ bd 16i (0,1-0,3 m/6
thang).

- Sau khi xay dung ke, van téc dong chay ting & phia trude doan c6 ke (van tc dat toi
da 2,3 m/s) va giam dan van tdc trong khu vire c6 ké, dong thoi cac ké ndy lam thay doi ludng
dong chay. Nhin chung Ia mtrc d6 x6i giam ¢ sat bo 16m nhung murc 6 x6i ¢ gitra dong ciling
kha dang ké (0,8 m/6 thang). Dién tich x6i ting so v&i khi chua c6 ké. Boi ling phan b &
phia bo 161, dién tich bdi giam hon so véi khi khong c6 ké.

- Mac du céc ké mo han c¢6 kha ndng giam x061 hiéu qua ¢ sat bo 10m (quanh céc ke sat
bo 10m c6 hién tuong béi), nhung & dau cac ké mé han cling bi x061 dan dén sat 16 ke.

Bén canh nhiing két qua dat dugc nhu trén, trong bai bao nay con han ché 1a chua tinh
toan duoc qua trinh boi x6i trong thoi gian dai hon (trén 1 nim), do d6 chua thay dugc tac
dong cua dong chay mua I va dong chay mua kiét.

Khu vuc nay 1a doan song cong tu nhién c¢6 ché dong dong chay manh va phic tap. Dia
hinh long song co6 lach sau ép sat bo 16m, c6 h6 x6i sdu. Dong chay chiu anh hudéng cia ca
dong chay 1t ¢ thugng luu va triéu ¢ ha luu, do d6, dong chay phuc tap voi dong xoay va
dong nhiéu dong, dé dan dén x6i 16 kho khic phuc. Nghién ctru gop phan gitip cac nha quan
Iy c6 thém goc nhin vé hiéu qua ciia ké mo han ¢ doan song cong nay.

Pong goép cua tac gia: Xay dung y tudng nghién ctru: T.N.Q.N.; Lwa chon phuong phap
nghién ctru: N.T.B., T.T.K., T.N.Q.N.; Xu ly s6 liéu: O.B.H.; Tinh toan mé hinh: O.B.H.,
T.N.Q.N.; Phan tich két qua: T.T.K., T.N.Q.N.; Viét ban thao bai bao: T.N.Q.N.; Chinh stra
bai bao: N.T.B., T.T.K., T.N.Q.N.

Loi cam on: Ching t6i xin cam on Trudng Pai hoc Bach khoa, PHQG-HCM d ho trg cho
nghién curu nay.
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Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khéng co6 su tranh chap lgi ich trong nhom tac gia.
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The assessment of bank erosion susceptibility under the influence
of flow before and after the construction of groyne embankments
on the Tien River section flowing through Sa Dec City, Dong
Thap province
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Abstract: Dong Thap province is located upstream of the Mekong River, where there is a
dense river network and frequent bank erosion. This paper focuses on studying the influence
of the hydrodynamic regime before and after groyne embankments on the section of the
Tien River that flows through Sa Dec city, Dong Thap province. The main research method
is to utilize the MIKE21 model with a hydrodynamic module (HD) combined with a mud
transport module (MT). The model has been calibrated and validated to ensure high
compatibility. The model is calculated based on two scenarios: one before the construction
of the seven groyne embankments, and one after. The results indicate that the groyne
embankments alter the distribution of flow. As a result, the level of erosion decreases near
the concave bank, but there is a significant level of erosion in the middle of the stream (0,8
m/6 months). The erosion area has increased compared to when there are no embankments.
While groyne embankments can effectively reduce erosion near concave banks (resulting in
a lightly accreted area), it is important to note that the tops of groyne embankments are still
susceptible to significant erosion caused by strong currents. This erosion can ultimately lead
to embankment failure. The study also contributes to assisting managers in gaining a broader
perspective on the effectiveness of groyne embankments in this meandering river section.

Keywords: MIKE21; Hydrodynamics; Erosion; Groyne embankments; Tien River; Sa Dec
City.
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