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Nghién cttu nay nhim phat trién mé hinh s mé phong séng tau do si lan tao ra trén séng Can Tho. Dit liéu
dia hinh day song dugc thu thip tit hd so khao sat dia hinh thudc dy an xay dung ké Cin Tho. S6 liéu vé
muc nudce, séng tau va dong chay trong song dugc do dac bang thiét bi ADCP Sentinel-V20. M6 hinh dugc
kiém dinh va hiéu chinh béing sb liéu séng thic do nhim dam bao dé chinh xac. K&t qua hiéu chinh va kiém
dinh cho thiy m6 hinh c6 db tin ciy cao trong viéc mé phong séng tau trén séng Cin Tho, khing dinh tinh
#ng dung ctia mé hinh trong cac nghién cttu thiy dong luc hoc va danh gid tic dong ctia séng tau dén sat
16 bo soéng.

ABSTRACT

Ship waves

Can Tho
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This study aims to develop a numerical model for simulating ship waves generated by barges navigating the
Can Tho River. Secondary bathymetric data were collected from the hydrographic survey records of the Can
Tho embankment construction project. Water levels, ship-induced waves, and river flow conditions were
recorded using the ADCP Sentinel-V20 device. The model was calibrated and validated against in-situ wave
measurements to ensure accuracy. The calibration and validation results indicate that the model reliably
simulates ship waves in the Can Tho River, demonstrating its applicability for further hydrodynamic studies

and impact assessments of ship waves to the river bank erosion.

1. Mé dau

Séng Cin Tho c6 chidu dai khoang 30 km, réng 300-600 m, chay

Trong mang lw&i song ngdi rong 16n clia PBSCL, séng Cin Tho' (
Hinh 1) 12 mét trong nhitng tuyén giao thong thity quan trong nhét, két
ndi TP. Cin Tho véi séng Hau va cic khu vie l4n can. Py 1a tuyén
dwong thily huyét mach, noi dién ra hoat dong giao thong vén tai, du

lich va thuong mai s6i dong.

Céng Cai Khé

Hinh 1. Khu vic nghién cttu (vé lai tit ban b trong nghién cttu cua [1]).

*Lién hé tic gia: dvduy19@gmail.com

Nhén ngay 26/03/2025, sita xong ngay 13/04/2025, chip nhin ding ngay 14/04/2025

Link DOI: https://doi.org/10.54772/jomc.02.2025.885

qua trung tdm TP. Cin Tho, noi ¢6 mat dé tau thuyén luu théng 16mn,
dic biét 12 sa lan tai trong 16n va tau khach du lich. Céc tuyén duong
ven song tai ddy dang d6i mit véi nguy co hu hong do nhiéu tic dong
khéc nhau trong d6 c6 tac dong thuy dong luc ctia séng tau, dic biét tai
céc khu vite chira ¢6 ké bao vé hoiic chi sit dung gia c6 mém.

Tinh trang séng tau gy x6i 16 by [2-4] va c¢6 kha nédng lam suy
giam chét lwong két cAu duwdng ven song dang trd thanh moét vin dé
dang lo ngai. Mt sb doan séng da dugc ké bao vé, nhung nhidu khu
vie van chua c6 giai phap phit hop dé giam thiéu tac dong clia séng
tau. Do d6, viéc danh gia tic dong clia séng tau dbi véi dudng giao
thong ven séng Cin Tho 1a rdt quan trong nhim tim ra cac bién phap

quan 1y bén vitng.

2. Phuong phap nghién ciu

Nghién cttu dugc thuc hién twong ty theo trinh t@ nhw Hinh 2.
Qua trinh nghién cttu bit diu bing viée thu thip cac sb liéu thuc dia
(s6 lidu so cp) lién quan dén séng tau, van tdc dong chay, va vén tée
tau. Cac sb lidu nay duge do dac true tiép tai khu vige nghién cttu nhim
phan anh chinh xac didu kién thye té. Viée thu thép sb liéu c6 thé duoc
thite hién théng qua céc thiét bi chuyén dung nhu may do séng, may
do van tbe dong chay (ADCP Sentinel-V20).
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Song song v&i viée thu thap sé liéu so cip, cac dit liéu thi cp
ciing duge thu thap dé bd sung cho nghién ctu. Cic dit liéu nay bao
gdm théng tin vé& dia hinh day s6ng, dia chit khu vic nghién ctu, va
kich thuée tau thiedng xuyén hoat dong trong khu viee. Cac sb liéu nay
dugc thu thap tit cdc bao cio khao sét dia chit, dia hinh, thity vin trong
céc hd so thiét ké xiy dung ké Cin Tho va cic cbng ngin tridu trén
céch nhénh ctia séng Cin Tho.

Sau khi ¢6 ddy da dit liéu, qua trinh x4y dung mé hinh dwgc thie
hién. M6 hinh nay c6 thé 13 mé hinh s6 duoc xay dung dya trén phin
mém Flow-3D Hydro gitip m6 phdng tic déng ctia séng tau 1én khu vire
ven song. Cac thong sb diu vao clia mé hinh dugce thiét 14p dwa trén dit
liéu thye té thu thap dugc. Sau khi chay mo6 hinh lan diu, két qua sé
dugrc so sénh véi dit liéu thue té ¢é kiém tra dd chinh x4c. Néu m hinh
chura dat yéu ciu (titc 12 két qua mo phong chwra phit hop véi thuc té),
qué trinh hiéu chinh mo6 hinh sé dugc thiye hién. Viéc hiéu chinh bao
gbm diéu chinh cac tham sb diu vio, thay dbi diéu kién bién, hoic cai
thién diéu kién mé phong dé ting d6 chinh xéc ctia két qua.

Khi m6 hinh dat yéu ciu va c6 d6 chinh xé4c cao, két qua mé
phong sé& dutge phén tich dé d4nh gi tac dong ctia séng tau 1én khu vite
ven sdng. Cac yéu t6 duoc xem xét bao gdm mitc do x6i 16 bd song va

tdc dong clia séng tau dén cac cong trinh giao thong ven song.

ap 56 lidu so c;flp
(Sdng, van toc dong chay, van
toc tau)

Thu thap s6 liéu thir cip
(Pia hinh day, dia cha
thude tau)

Xdy dung mo hinh

Khéng dat

Hiéu chinh
md hinh

Dianh gia tic dong cua
song tau dén duong
ven soéng

Hinh 2. So' dd cic budce nghién cttu.

Bang 1. S6 liéu va ngudn sb liéu so cip.

2.1. Phurong phdp thu thdp, téng hop va phdn tich s6 liéu
2.1.1. S liéu so cdp

S6 lidu séng va van téc dong chay dugce do bing thiét bi ADCP-
Sentinel-V20, ADCP (Acoustic Doppler Current Profiler) Sentinel-V20 la
thiét bi do thity dong luc hoc st dung cong nghé Doppler dé do van tée
dong chay theo cac 16p (profiling) trong méi triedng nuede. Thiét bi nay
¢6 kha ning do van t6c dong chay theo ¢t nitde, theo ddi mit séng, va
do séng tau trong modi tridng séng, bién, cira sdng hodc hd. Véi dai thn
s6 2 MHz, Sentinel-V20 dugc tdi wu cho cac viing niéc nong, dic biét
pht hop véi nghién ctu dong chay va tic dong cta giao thong thuy

trong song.

L3

Hinh 3. Chuén bi thiét bi AD

CP Sentin

2.1.2. 86 lidu thit cdp

Céc s6 liéu thit cAp vé dia hinh ddy va dia chit by song Cin Tho
dugc thu thap tit bdo cdo khao sét dia hinh va dia chét ctia “Dy an phat
trién thanh phé cin tho va ting cwdng kha ning thich ng ctia d6 thi”.
S liéu vé kich thudc cic phuong tién dudng thiy néi dia duoc thu
thap tit Cang vu Hang hai An Giang. Cac s6 liéu so cip dugc tbng hop
trong Bang 1.

TT S6 lidu Thoi gian Ngudn tai lidu

Ban quan ly du an ddu tu xay dung st dung ngudn vén hd trg

1 | biahinh 2020 nan iy e ycuns st Cung ng ;
phat trién chinh thitc, Thanh pho Can Tho

. . Ban quan ly dy an dau tu xdy dung st dung ngudn vén hd trg

2 bia chat 2020 : PN
phét trién chinh thitc, Thanh ph6 Can Tho

3 Kich thuéc cac phuong tién dudng thiy ndi dia 2025 Cang vy Hang hai Cin Tho

Bang 2. Théng sb vat 1y ctia cac phan ti.

bbi twong Loai phin t®®

P6 nham (Manning’

s 1) Tinh chét chuyén dong

Long song vat thé cb dinh (Fixed) 0,025 - 0,035 (phti sa)

Khéng chuyén dong

Sa lan Vat thé chuyén déng (GMO) 0,001 - 0,003 (thép)

Di chuyén theo van téc thiét l1ap, v; = 5,92 m/s
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2.2. Xdy dung mé hinh

M5 hinh mé phéng séng tau trong séng bang phin mém Flow-3D
Hydro duwgc thie hién théng qua sau bude gdm (1) Thiét 14p cac thong
sb co ban ctia md hinh; (2) Khai bdo cac thong sb vat 1y cho md hinh;
(3) Nhép dit liéu hinh hoc 3D vao Flow-3D Hydro; (4) Chia 1ugi; (5)
Thiét 1ap didu kién bién va didu kién ban du va (6) Thiét 14p thong s
ghi két qua diu ra. Théng s6 clia cic phin tif trong mé hinh dugc khai
béo nhv trong Bang 2.

2.3. Hiéu chinh va kiém dinh mé hinh
Hai chi sb théng ké duge sit dung dé danh gia d6 chinh xéc clia

mé hinh gdm Sai s trung phuong (RMSE - Root Mean Square Error),
Heé sb Nash-Sutcliffe (NSE - Nash-Sutcliffe Efficiency).

2.3.1. Sai s6 trung phitong (RMSE)

RMSE 12 mdt trong nhitng chi s6 ph bién dé danh gia d6 sai léch
trung binh gitta gi4 tri mé phong va thuc té. Gia tri RMSE nhé cho thiy
sai s6 giita hai bo dit liéu thip, nghia 12 mé hinh ¢6 d6 chinh xé4c cao.
Cong thiic tinh RMSE nhu sau [5]:

Z(Hsm,, ~ Haps.) ®

RMSE =

Trong dé:
Hgin; 12 gié tri chidu cao s6ng ti* mo phong tai thoi diém i.
Hops,i 12 gid tri chiéu cao séng do dac thuc té tai thoi diém i.

N 12 téng sb diém dit liéu.
2.3.2. Hé s6 Nash-Sutcliffe (NSE)

Hé sb NSE (Nash-Sutcliffe Efficiency) dwoc st dung dé danh gia
mic &6 du doan clia mé hinh so v&i trung binh cta dit liéu quan tric.
NSE c6 gi4 tri tit — o= dén 1, trong d6:

NSE = 1: M6 hinh hoan hao.

NSE > 0,5: M6 hinh ¢6 d tin cay tét.

NSE < 0: M6 hinh kém hon trung binh quan tric.

Cong thtic tinh RMSE nhu sau [6]:

Sty (Hgim,i — chs,i)z

NSE =1— obsi)
E?’:l(Hobs,i - Hobs)

(2)
Trong d6:
Hyp, 12 gid tri trung binh ctia chiéu cao séng quan tréc.

2.4. bdnh gid x6i & b séng dudi tdc dong cia song tau

Sunamura (1992) d& xut mot mbi quan hé thire nghiém giita
téc d6 x6i 16 by va ning lwong séng, duge bidu dién nhu sau [7]:

R=k(C+lp‘zc) &)

Trong dé:

R 12 tée d6 x6i 16 bdr (m/nam),

H, 1 chiéu cao séng c6 y nghia (m),

k, C 14 cac hé sb, léy k = 1,2 va C = 4,5 cho dAt bun cét.
r 12 khéi lvong riéng cta nwée (kg/m3),

g 1a gia téc trong trieong (m/s?).

S, 14 sitc chiu tai clia dt nén tai bo séng (Pa).

3. Két qua
3.1. 86 liéu do dac song tau

Hinh 4 biéu dién sy bién dbi ctia mue nwGe (1) theo thdi gian (t)
tai vi tri quan tric trong khoang th&i gian ti 13:33 dén 13:37 ngay
23/02/2025. Tit bidu db trén hinh c6 thé thiy dao déng muc nwée cé
tinh khong lién tuc v@i cic khoang thoi gian bién dong manh hon so
v6i cac giai doan dn dinh. Miii tén hai dAu mau do thé hién thoi diém
ghi nhén sa lan chay ngang diém khao sat (khoang 13:55). Do d6, sb
liéu séng tau trong khoang thdi gian ndy sé duwgc st dung dé hiéu chinh
mo hinh séng tau trong m6 hinh Flow-3D Hydro.
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Hinh 4. Dién bién hinh thai Cita Can trong nim 2021.

2025-02-23 13:37:55

]3 35 lz:/om_uzs "
Chilnhats

ung, P An‘Bink;@: Ninh Kiéu,

Hinh 5. Sa lan chay qua diém khao sat
vao lic 13:35 ngay 23/03/2025.

3.2. Két qud mo phéng va hiéu chinh mé hinh
3.2.1. Két qud mé phong

Biéu dd trén Hinh 6 mé ta phan bé cic dudng déng mitc vén tbe

theo phutong ngang (ky hiéu v) ctia dong chay khi tau di chuyén trong
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song. Cac dudng ddng mitc nay thé hién ré hinh théi dic tring clia séng
thu véi cac viing van téc thay ddi lién tuc ti¥ 4m (mau xanh lam) dén
duong (mau d6 cam). Van tbc dat gia tri cuc dai 1én dén khoang
0,193 m/s tai cac khu vuc gfin than tau, giam dan khi di chuyén ra xa,
pht hgp vGi ddc tinh suy giam ning lwong séng theo khoang céch.
Cac duwdng ddng mitc thé hién dang séng rd nét, cho thiy sy lan
truyén ning lugng ti¥ vi tri tau di chuyén v hai phia bén b& va phia
sau tau, tao ra cic ving van téc 4m va duong xen ké dic tring clia qua
trinh twong tdc giita thu va dong chay trong song. Két qua nay buéc
dAu khéng dinh ring mé hinh Flow-3D Hydro phit hgp va c6 kha ning

m6 phong t6t hién tegng séng tau.

y-velocity

1.270
0.822
0374
-0.074
0.522
om0 |
-1.418 |

|

|

Hinh 6. Vén téc dong chay theo phuong ngang séng (y)
khi tau di chuyén theo phutong doc sdéng (x).

3.350 —Thue do
s
3310
3.290
3270
= 3.250
73230

3210

3.190

3.170

3.150
2025-02-23 13:34:58

2025-02-23 13:35:15  2025-02-23 13:35:33

1(s)

Hinh 7. So sanh muc nuwéc thue do va muc nvée mod phong 1an dau.

2025-02-23 13:35:50

Hinh 7 thé hién két qua so sanh dao déng myc nuwde (n) gitta dit
liéu thue do (dwdng mau xanh) va két qua mé phong tit mé hinh Flow-
3D Hydro (dwdng mau d6) tai mot vi tri quan tric cu thé trén sbng.
Quan sat ban diu cho thiy hai duwdng biéu dién ¢6 xu huéng dao dong
twong ty nhau, tuy nhién van xuét hién sy sai léch déng ké vé bién do
va pha dao dong.

Cu thé, bién d6 dao déng muc nwde tit mé hinh 6 xu huéng cao
hon két qua thuce do, ddng thei xuét hién d6 1éch pha rd rét giita hai b
dit liéu trong mét sb thi diém. Két qua trén cho thy, mic dit mé hinh
Flow-3D Hydro buéc diu thé hién kha ning moé phong tét xu huéng
tbng quét ctia dao dong muc nuwde do séng tau giy ra, tuy nhién dé
néng cao do chinh xéc, cAn thye hién hiéu chinh céc thong s6 diu vao,
cai thién chit lwgng dit lidu dia hinh, hoic ting d6 phn giai ctia lwdi

tinh todn trong khu vizc nghién cttu. Pidu nay sé gitp giam thidu cc

sai léch va ning cao db tin ciy ctia két qua mé phong trong cac 1an thuc

hién tiép theo.
3.2.2. Hiéu chinh mé hinh

Biéu dd trén Hinh 8 thé hién su so sanh gitta muc nudc thuc do
(dudng mau xanh) va muc nwdc mo phong (dudng mau do) theo thai

gian, sau khi d4 thizc hién hiéu chinh céc théng s6 diu vio ctia mé hinh.

3.350 —Thue do
3.330 —— Mo phong

3.150

2025-02-23 13:34:58  2025-02-23 13:35:15  2025-02-23 13:35:33

t(s)
Hinh 8. So sénh s liéu muc nuée thie do va két qua mo phong

sau khi hiéu chinh.

2025-02-23 13:35:50

Sau khi hiéu chinh céc théng sb diu vao (46 nham long séng, d6
nhém sa lan, van tbe sa lan), m6 hinh da tai hién kha sat v&i xu huéng
dao dong ctia myc nude thye do. Cac dinh va ddy cia myc nwdc mod
phoéng ¢6 su twong ddng véi dit liéu thite té, cho thiy mé hinh di phan
anh t6t hon qua trinh lan truyén séng do si lan gy ra. Tuy nhién mé
hinh vAn con mot sé diém khéc biét so véi thye t& nhw chénh 1éch bién
d6 @6 dao dong va tré pha ctia muc nuéec. & moét sb thoi diém, cac diém
cao nhét va thip nhét ctia myc niéc mod phong xuit hién hoi léch pha
so vé6i thuc té.

Nhin chung, hiéu sudt mé hinh sau khi hiéu chinh da dugc cai
thién dang k& @ng véi tri RMSE dat 0,0242 m, cho thy sai s§ trung
binh giita m6 phong va thuc té da giam dang ké.

Biéu db trén Hinh 9 thé hién sy so sanh gifta chidu cao séng thic
do va chiéu cao séng mé phong theo thdi gian sau khi hiéu chinh mé
hinh. C6 thé thdy mé hinh sau khi hiéu chinh da cai thién déng ké kha
ning mod phong séng phat sinh do si lan di chuyén khi so sanh véi s6
liéu thue do. Cu thé, so véi két qua trude khi hiéu chinh, mé hinh da
tai hién t6t hon xu hwéng bién dbi ctia chiéu cao séng theo thdi gian.
Céc dinh va ddy cta séng md phong cé xu huéng tiém can hon véi thuc
té, diic biét & céc giai doan c6 dao déng manh.

Tuy nhién vAn con tdn tai cac sai s& nhu bién d6 séng mé phong
vén thip hon thyc té: Diéu nay thé hién qua gia tri BIAS = -0,0153 m,
cho thdy mé hinh vAn c6 xu hwéng du bao chidu cao séng thdp hon
thue do. Pidu nay c6 thé lién quan dén hé s6 suy giam ning lwong séng
chura duge téi wu va qua trinh truyén séng trong mé hinh chwa phan
anh ding su phan xa va suy giam thuc t&. Sy chénh 1éch nhé vé pha
(phase lag): Mot s6 dinh va day ctia séng mé phong xudt hién 1éch nhe
so v6i thue do, cho thdy mé hinh cin cai thién vé vén tdc lan truyén

2 = <X A A
song hoac diéu kién bién.
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0.14
o —— Thue do
0.12 177y - = —=Maé phong
0.1
E 0.08
T 0.06

0.04

0.02

0
2025-02-23 13:34:58 2025-02-23 13:35:15 2025-02-23 13:35:33 2025-02-23 13:35:50
t(s)

Hinh 9. So s4nh sb liéu séng tau thie do va két qua mo phong

sau khi hiéu chinh.
3.2.3. Kiém dinh mé hinh

Biéu dd so sdnh muc nuéc gitta sb lidu thie do va mo phong
(Hinh 10) cho thiy mé hinh c¢6 kha ning tii hién twong d6i tét dién
bién dao déng muc nuwée theo thoi gian. Pudng cong md phong (mau
d6) bam sat theo xu hudng cta dwdong cong thuc do (mau xanh), thé
hién su twong ddng vé ca bién d6 14n chu ky dao dong. Tuy nhién, vin
ton tai mot sé sai léch nho tai cic dinh va ddy séng, cho thiy mé hinh
6 thé chira phan 4nh diy di mét sb dic trung phi tuyén hodc nhiu
dong cuc bd trong didu kién thuc té.

V& miit dinh lugng, chi s6 RMSE = 0,00446 m cho thiy sai sb
tuyét d6i trung binh giita muc née mé phong va thue do 1a rit nho, &
mtc chip nhin duoc dbi véi cac bai todn mé phéng séng ngén trong
méi trudng ven bd hoic séng. Chi sé NSE = 0,545 phan anh mé hinh
¢6 @6 phit hgp trung binh véi dit liéu thuc té. NSE > 0 cho thiy mo
hinh tét hon viéc chi ding trung binh thuc do dé du doén, tuy nhién
vin cdn tiém ning cai thién. Gi4 tri BIAS = -0,00052 m cho thdy mé
hinh ¢6 xu huéng danh gia thip muc nwée mot cach nhe, nhung sai s6
ndy gan nhv khong déng ké.

Téng thé, mé hinh mé phong muc nuée da thé hién hiéu qua hop
1y véi sai s6 nhé va mite d6 twong quan twong dbi tot véi sb lidu thue
do. Céc chi sb théng ké hd trg khing dinh tinh tin cdy ctia mé hinh

trong pham vi &ng dung hién tai.

-
359 ——MB6 phong|

1 (m)
&
4

3.55

3.54

2025-02-23 13:36:00  2025-02-23 13:36:17  2025-02-23 13:36:35

t(s)
Hinh 10. So sanh s6 liéu muc néc thue do va méd phong
Kkhi kiém dinh mé hinh.

2025-02-23 13:36:52

Biéu db thé hién sy bién dbi cia chidu cao séng theo thdi gian tiv
dit lidu thic do va mo phong cho thiy su khac biét ro rét vé bién do
dao d6ng. Trong khi chidu cao séng thitc do (dwdng mau xanh) c6 xu
hwéng dao déng manh, véi cac gia tri dinh dat gan 0,045 m, thi chiéu

cao séng md phéng (dwdng mau do, dit nét) lai c6 xu huéng dn dinh
va thip hon, dao dong chti yéu quanh mtc 0,015-0,02 m. Piéu nay cho
thdy mo6 hinh mé phéng di tai hién duge xu hwéng téng thé nhung
chuwa phan 4nh diy du cc dinh séng cao thyc té.

0.050
Thyre do
0.040 - - - Mé phong
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Hinh 11. So sanh s liéu chidu cao séng thye do va mé phong
khi kiém dinh mé hinh.

3.3. Pdnh gid dnh huéng cia séng tau dén x6i 16 bd song

Duya trén cong thitc cia Sunamura (1992) [7] va cac gia tri dau

vao ta tinh duoc tde d6 x6i 16 bd do tac déng ctia séng nhu sau:

Bang 3. Van téc x6i 16 bo song dua vao sb liéu séng md phong.

Théng s6 Gia tri bon vi
H, 0,1 m

r 1.000 kg/m?

9,81 m/s>

k 1,20

C 4,50

Sc 53,240 Pa

R 0,61 m/nam

Véi chidu cao séng Hy,=0,1 m, két qua tinh toan cho thy téc do
x06i 16 bo song tai KVNC dat khoang 0.6 m/nam. Pay la mot gia tri
twong dbi 16n so v&i mite séng chi 0.1 m, cho thiy séng tau déng vai
trd quan trong trong qué trinh x6i 1&. Cin luu ¥ ring tbc dé x6i 16 nay
chi phan &nh tic déng ctia séng tau, trong khi qué trinh x4i va sat 16 bo
song thue té 13 két qua ctia nhidu yéu t6 tic dong ddng thdi. Trong moi
treong séng ngoi PBSCL, song tau va dong chay cé vai tro chinh trong
viée van chuyén 16p vat lidu tai chan b séng, dic biét 1a dwéi cac cong
trinh ven séng nhu ha tAng giao théng va d6 thi. Theo co' ché x6i ngam,
s6ng va dong chay lién tuc 1am x6i mon phin b phia duwdi, tao ra ham
éch (dang x6i ngdm bén duGi be). Khi ham éch m& réng dén mét mic
d6 nhét dinh, phin by phia trén tré nén mét én dinh. Duéi tic dong
clia tai trong ti cong trinh trén by, bd séng ¢6 thé sup xudng theo kiéu
dtit gay cong-xon (cantilever failure) [8]. Day 1a co ché sat 16 phd bién
& DBSCL, da phé hiy nhidu tuyén dudng giao thong ven séng, giy anh

hwéng nghiém trong dén an toan ha ting va doi sbng ngudi dan.
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Hinh 12. Phan b6 van téc dong chay theo mit cit séng Cin Tho
tai KVNC.

Hinh 12 thé hién mit cit phan bd van téc theo phiong dong chay
(phuong x). Tit két qua mé phéng cho thiy c6 ba viing van téc 16n 16
rét nhit: mot viing nim tai vi tri si lan dang di chuyén va hai viing khac
nidm & hai bén by séng.

Cu thé, gia tri van téc dong chay ghi nhin duwgc tai hai bén bo
séng vao khoang 0,2 m/s, 1én hon véan téc khéng x6i cho phép clia vat
liéu chu tao b& song Cn Tho (chu yéu 14 bun), theo tiéu chuin TCVN
4118:2021 [9] v&i van téc khong x6i (vii) = 0,19 m/s.

Pidu nay cho thdy dudi tic déng cta séng tau, dong chay c6 di
ning lugng dé 1am tach r&i cdc hat bin cit ra khoi ciu triic bd song. Cac
hat biin cat ndy sé dugce dong chay van chuyén theo hiéng dong nuée,
din dén qua trinh x6i 1 dién ra lién tuc. Theo thoi gian, hién twong nay
tao thanh cdc ham éch dudi chan by song, lam mét én dinh céng trinh
ven song, dic biét 13 cac tuyén dudng bd sat by song Cin Tho.

Nhu vay, két qua mé phong trén khong nhitng khing dinh nguy
o x6i 1¢ thye té ma con gép phin giai thich co ché x6i 16 ham éch
dang dién ra phé bién & cdc khu vie ven song c6 mat do tau be qua lai
cao nhut Cin Tho.

4, Két luan

Trong nghién citu ndy, dit liéu thyc do két hop véi dit liéu thit cip
da duge st dung dé xay dyng mé hinh mé phong séng tau bing phin
mém Flow-3D Hydro cho khu vite séng Cin Tho. Muc tiéu 1a dénh gia tic
ddng ctia séng tau dén hién twong x6i 16 by soéng va su én dinh clia cac
cong trinh giao thong ven séng. Két qua cho thiy Flow-3D Hydro c6 thé
mo phong tét qué trinh phét sinh va lan truyén séng do tau, ciing nhw
phan &nh dugec sy tuwong tac gitta séng tau va dia hinh bo.

Tuy nhién, phién ban hoc thuat ctia phin mém vin con mét sb
han ché, dic biét trong viéc tai hién chinh x4c bién d6 séng va hién
tong séng phan xa & khu vize née nong gin bd. Didu ndy ¢6 thé 1am
sai léch phin nao két qua danh gia tic dong thuc té cta séng tau dén
bo song. Bén canh d6, pham vi m6 phong trong nghién ciu hién chi
gi&i han cho mét si lan don 1€, chwa xét dén cac tinh hudng giao théng

thily phtic tap v6i nhidu tau thuyén hoat déng ddng thoi — mét yéu tb

¢6 thé 1am gia ting dang ké chidu cao séng do hién tgng chdng séng.

Dit vdy, mo hinh van thé hién d6 chinh xdc twong dbi tét trong
viéc mé phéng chiéu cao séng ¢6 nghia (H, /), véi sai s6 so v&i dit liéu
thuic do nim trong gi¢i han chip nhan duge. Két qua cho thiy séng tau,
dit ¢6 chidu cao nhé khoang 0,1 m, van c6 thé gy ra tbc do x6i 16 bor
lén t6i 0,6 m/nam. Pidu nay khing dinh ring séng tau 13 mét trong
nhitng tic nhin quan trong anh huéng dén én dinh by séng va cin
duoc quan tAm trong cong tic quy hoach, thiét ké va bao vé cong trinh

ven song.
Loi cam on

Tap thé tc gia chan thanh cam on Cong ty Flow Science, Inc. di
cung cép ban quyén mién phi ph?in mém Flow-3D (Hydro) cho Khoa Cong
Nghé, Trudng Pai hoc Cin Tho (hién nay 13 Trwdng Bich Khoa, Truong

Pai hoc Can Tho) nhim phuc vu muc tiéu dio tao va nghién ctu.
Tai liéu tham khao

[1]. Q.-T. Thuong et al, "Seasonal and Spatial Distribution of Microplastics in
Surface Water of the Southern Branch of the Mekong River in Vietnam," in
EAI International Conference on Renewable Energy and Sustainable
Manufacturing, Cham, N. T. Hai, N. X. Huy, K. Amine, and T. D. Lam, Eds.,
2024// 2024: Springer Nature Switzerland, pp. 103-120.

[2]. V.H.Hug, "Phan tich, xdc dinh nguyén nhin va d& xut giai phap cong trinh
chéng sat 16 bo séng Vam Co Tay," Tap chi Khi ttong Thily vdn, vol. 754, pp.
79-100, 2023.

[3]. C. Thang, T. Hino, C. N. Quang, and L. Lam, "Effects of ship waves on
riverbank erosion in the Mekong delta: A case study in An Giang province,"
Lowland Technology International, vol. 22, no. 3, 2020.

[4]. S. H. Nguyen, T. T. Huynh, V. T. Bui, and N. Van Dau, "The mechanism of
riverbank erosion caused by ship-generated waves along Hau river’s
entrance navigation channel, Southern Vietnam," in Advances in sustainable
construction and resource management, 2021: Springer, pp. 897-904.

[5]. C.J. Willmott et al., "Statistics for the evaluation and comparison of models,"
Journal of Geophysical Research: Oceans, vol. 90, no. C5, pp. 8995-9005,
1985.

[6]. J. E. Nash and J. V. Sutcliffe, "River flow forecasting through conceptual
models part [—A discussion of principles," Journal of hydrology, vol. 10, no.
3, pp. 282-290, 1970.

[7]1. T. Sunamura, Geomorphology of Rocky Coasts. New York: John Wiley and
Sons, 1992, p. 302.

[8]. K. Zhao et al., "Laboratory Experiments of Bank Collapse: The Role of Bank
Height and Near-Bank Water Depth," Journal of Geophysical Research: Earth
Surface, vol. 125, no. 5, p. e2019JF005281, 2020, doi:
https://doi.org/10.1029/2019JF005281.

[9]. TCVN 4118:2021 - Céng trinh thily loi - Hé théng dén, chuyén nwéc - Yéu cdu
thiét ké., BRH&CN, Ha Noi, 2021.

JOMC |243



