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Tém tit: Bai bao ndy trinh bay cac két qua nghién ctru vé dic trung ché do thuy dong luc
khu vye bo bién Ba Tri tinh Bén Tre va anh huong cua bb tri khong gian dé giam song két
cdu mém d6i v6i ché do thiry dong luc hoc tai bo blen nay. Phuong phap phan tich bang mo
hinh toan MIKE21-FM trén co s¢ dir liéu duoc téng hop tir cac nguon tin cdy khac nhau dé
tinh toan ché d6 thiy dong luc bao gdm ché do muc nude, dong chay va séng gié mua cho
1 nam gi6 mua giai doan tir 2014-2015. Két qua tinh toan cho thdy khu vuc chiu tic dong
ctia ché d6 thuy dong luc bién Pong. Ché do song gié mua khu vuc ven bién Ba Tri, tinh
Bén Tre c6 hai mua rd rét, mua gié Tay Nam tir thang 5 dén giita thang 10, mua gié Dong
Bic tir thang 11 dén thang 4 nam sau. Vao mua gié Tay Nam chiéu cao song trong thoi ky
nay ven bién Tay 14 khoang 0,3-0,6 m, trong khi d¢6 mua Pong Bac chiéu cao song khoang
0,7-1,5 m. Tan suét xuat hién song cao chi dao trong thoi ky gié mua Pong Béc, hudng
song gan nhu tryc dién hodc xién goc véi duong bo tao ra dong chay ven bd gay ra x6i 16
phia bd Bic khu vue bo bién huyén Ba Tri. Bai bao da nghién ctru c4c anh hudng ctia bd tri
khéng gian dé giam song mém dén ché d6 thily dong ciia bai bién dé lya chon phuong an
bb tri khéng gian téi wu. Két qua cho thiy tuyén cong trinh b tri cach bo bién tir 120 -150m
cho hiéu qua giam séng va dong chay dap tmg yéu ciu ky thuét cho churc ning giam séng
va gay bdi cia cong trinh.

Tir khéa: Mike 21; Breakwaters; Geotube; X6i 1& bo bién; Ba Tri, Bén Tre.

1. it vin dé

Ving ven bién tinh Ben Tre nam ¢ ha luu song Mekong la mdt trong nhiing dia phuong
chiu anh huong ndng né nhat boi tinh trang x6i 16 bd bién [1-2]. Véi duong bo bién dai
khoang 65 km, bd bién Bén Tre khong chi phai d6i mat voi sy x0i 16 do song bién, thay tridu
ma con chiu tac dong cua suy giam bun cat thuong ngudn. Tai khu vic nghién ciru viing bién
huyén Ba Tri, tinh Bén Tre c6 téc d6 x6i 16 tir 10-15 m/ndm theo phan tich hinh anh Google
Earth giai doan 2014-2023 (Hinh 1). Dé bao vé bo bién, khoi phuc ring ngap man cac gidi
phap da thyc hién ¢ ving blen tinh Bén Tre nhu: ké 1t mai bao vé bd truc tiép, dé giam song
xa bo biang Geotube, két cau ké coc ly tam két hop d4 hoc giam song. Trong nhiing giai phap
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trén, giai phap dé giam séng xa bd bang éng dia ky thuat Geotube dang ndi 1én nhu mot
phuong 4n méi véi tinh hiéu qua, do bén cao va gia thanh thip. Pé mém giam soéng 1a cac
ong dia ki thuat duoc lip dit song song véi bo bién, ching c6 kha nang hip thy ning lugng
song va bao vé dAt dai khoi su x6i mon. Su khac biét vé dic diém thuy dong luc phia trude,
phia sau giita cic dé chin song di dugc quan sat boi quan nhiéu nghién ciru. Nghién ctru [3]
d3 4p dung cac qua bong thach cao vao tetrapod dé chén song trén ddo Okinawa, Nhat Ban,
cho thiy nhitng qua bong thach cao & phia trudc cac dé chin séng nho hon so véi duoc lip
dit & sau cua dé chin séng. Nghién ctru [4] phat hién ra rang dé chin song tach roi nbi 1én &
Bii bién Baltim, Ai Cap, géy ra sy hinh thanh n61 bat va Tombolo, han ché dong nudc 6 phia
khuét gi6 ciia dé chin song tao ra cac dong xody nghiém trong véi tbe do rt cao. Ving co
nang luong song giam phia sau dé chén song hodc dong chay xa bd giira cac dé chan song ¢o
thé anh huong hoat dong tam bién va du lich [5]. Tuong tu, nghién ctru [6] da c¢d gang diéu
chinh cach bd tri glam dong chay gitra cac khoang trong va phia sau dé. Tai nhiéu khu vuc
bo blen thuc hién giai phap nay cho thdy hiéu qua giam x6i mon, gy boi tu trong thoi gian
ngan [7-11]. Hiéu qua cua giai phap nay cling da dugc chimg minh tai khu vuc bo bién huyén
Thanh Phd, tinh Bén Tre. Sau chi mot nam trién khai, di ghi nhan sy boi tu déang ke, dleu nay
khong chi gitip giam thiéu sy x6i mon ma con bao vé hé sinh thai ven bién va cung cép loi
ich bén ving cho dja phuong. Két qua nghién ctru cho khuyén nghi pham vi dit cong trinh
kha rong tir 1,0 dén 1,5 1an chiéu dai song nudce sau [12]. Vi vay, can phai nghién ctiru b tri
khong gian cho timg ving bd bién dé dam bao hiéu qua vé mat ki thuat ciing nhu kinh té, cu
thé d6i voi bo bién huyén Ba Tri. Do d6, trong bai bao nay nghién ctru chi tiét tic dong cua
bb tri khong gian cong trinh d€ giam song dén ché do thuy dong luc béng phuong phap mo
hinh toan bang phan mem Mike (B mé hinh MIKE21/3 Coupled FM) dé Iya chon phuong
an bo tri khong gian t6i vu tai bo bién Ba Tri, tinh Bén Tre bang két cau dé giam song mém
Geotube.

e s Ghi chui:

R T T T T T 1§: 1:10,000000 N3am 2014

= N3m 2018 ——
N3m 2023 ——

Hinh 1. Dién bién duong bd bién huyén Ba Tri tinh Bén Tre giai doan 2014-2023.

2. Phuwong phap nghién ciru va kich bian mé phéng
2.1. Phwong phdp nghién civu va thiét lgp mé hinh

Nghién ctru sir dung phuong phap mé hinh toan bang phan mém Mike (B4 mé hinh
MIKE21/3 Coupled FM) véi 2 md dun ket hop gilra cdc md dun tinh todn muc nude, dong
chay (Mike21 HD FM), mé dun tinh toan song (Mike21 SW FM) v6i ludi phi cau trac (phan
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tr hiru han) phu hop tdt voi duong bo va dia hinh ddy phtrc tap va déc biét trong viéc b tri
khong gian cong trinh dang dé gidm song.

« Nhém mé hinh 2 7 '

Hinh 2. Phuong phap thiét 1ap md hinh nghién bo bién huyén Ba Tri (Bén Tre).

Phuong phap thiét 1ap mé hinh nghién tinh toan ché d6 thiy dong luc cho bo bién huyén
Ba Tri (Bén Tre) (Hinh 2). Trong d6, nhém md hinh 1 va nhém mé hinh 2 cho PBSCL dugc
thiét 1ap va kiém dinh bai [13, 14]. Muc dich ciia nhdm mé hinh 1 1a mé phong ché do dong
chay (thuy tridu, dong chay ven bo) va ché do song nham cung cip bién mé phia bién cho
c4c mo hinh v6i pham vi nhé hon (nhém ma hinh 2). Nhém mé hinh 2 bao gdm cac mé hinh:
1D cho hé thong song kénh Mekong va Sai Gon - Dong Nai, va 2D cho ving nghién ciru mé
rong phia bién tir Ba Ria - Viing Tau dén Campuchia. Két qua ctia mé hinh nay duoc dung
dé trich xudt bién cho mé hinh nghién ctru chi tiét (nhém mé hinh chi tiét). M6 hinh chi tiét
xay dung ving nghién ctru tir huyén Binh Pai ¢én huyén Thanh Pha tinh Bén Tre nhiam dénh
gia ché @6 thuy dong luc hoc chi tiét hién trang vung nghién ctru tir do tim ra 4nh hudng cia
tac dong cong trinh t6i ché do thuy dong luc hoc ving cong trinh bao vé.

2.2 Cac kich ban mo phong tinh toan

Muc dich caa nghién ciru dé danh gia ché do thay dong luc tai ving bo bién huyén Ba
Tri, tinh Bén Tre gay ra nguyén nhan xoi 16 va nghién ctu bé tri khéng gian cong trinh phu
hop dap tng yéu cau dam bao vé kha nang giam Song gay bdi. Giai phap bao vé chdng xo6i
I6 khu vire bd bién huyén Ba Tri tinh Bén Tre 1a két ciu dé giam song tdi Geotube, tuyén
cong trinh bé tri song song vai bo, thong sb du kién md phong nhu sau:

Cao trinh dinh dé giam s6ng mo6 phong t+15m
Chiéu dai mdi doan dé 2150 m
Khoang céach gitra cach dé :20m

Kich ban bé tri cong trinh:
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Bang 1. Cac kich ban cong trinh d& xut trong nghién ctru tai ving bién huyén Ba Tri.

Théng s6 ky thuit tuyén dé song song by Nim khi

STT Tén kich ban Chidudai  Khoing caich  Cao trinh hiu tinh
tuyén (m) tir bor (M) dé (m) toan
1 Hién trang
2 PAL 2000 120 15
3 PA2 2000 150 15 nam 2014 -
4 PA3 2000 180 15 nam 2025
5 PA4 (cong trinh thtr nghiém) 150 120 1,5
KET CAU BE GIAM SONG PHIA NGOAI
L 1/50
I 1040 1
I'J " 100 + 540 ; 100 : 150 .

o cATeM

MAT AT TU NHEEN N
v BAO, SAN HOAN TRA MB

0TU3{3

Hinh 3. Cit ngang dién hinh két cau dé giam song.

3. Két qua va thao luin
3.1. Hiéu chinh va kiém dinh m6 hinh

Céc md hinh thiét 1ap dwoc hiéu chinh va kiém dinh véi s6 ligu thuc do, trong do, cac
mo hinh 16n dugc thiét 1ap va da duogc kiém dinh boi [13, 14].
3.2. Két qua nghién ciru dong chdy ven bién huyén Ba Tri

Két qua cho thdy dong chay ven bién huyén Ba Tri c6 gia tri lon ¢ khu vuc cua song,
dac bigt trong mua gio Tay Nam tuong (ing véi thoi gian 1 thuong nguon khi trieu rat, van
toc dong chay khu vuc ctra séng la trén 0,65 m/s, mua Pong Bac van toc dong chay chi
khoang 0,4-0,5 m/s (Hinh 4).

Triéu rat
(mua DB)

fiiiiii

Triéu Ién
(mua DB)

Piiiiiiiiiii

nnnnnn

i Triéulén
=i (mua TN)

Hinh 4. Phan bé trueong dong chay téng hop tai khu vuc ven bién huyén Ba Tri, tinh Bén Tre mua
bong Bac va Tay Nam khi triéu 1én (a) va khi trieu xuong (b).



Tap chi Khi twong Thiiy van 2024, 768, 54-64; doi:10.36335/VNIJHM.2024(768).54-64 58

Huyén Ba Tri (Bén Tre) chiu chi phéi manh ché do triéu bién Dong, thuc dang ban nhat
triéu khong déu, ché d6 dong chay ctra song. Theo sb liéu quan tric ciing nhu két qua tinh
toan cua mo hinh cling nhu cac so liéu cac tram thuc do gan khu vue nay, bién d6 triéu trong
vung nghién cttu kha lon: tir 3,0 -3,5 m trong thoi ky triéu cuong va tir 1,0 + 1,5 m trong thoi
ky. triéu kém. Hinh 3 trinh bay két qua mo phong trudng dong chay tong hop tai thoi diém
tridu rt va triéu 1én, duong qua trinh luu t6C va muc nudc tong hop tai vi tri P1 tai Hinh 5
cho thay dong chay tai bo bién chiu anh hudng chinh cua ché do thuy triéu, dong chay tai
khu vuc Ba Tri khdng qua 16n, khi tridu xudng dat 0,25 m/s.

P1: Muc nuoc [m) —

May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
2014 2014 2014 2014 2014 2014 2014 2014 2015 2015 2015 2015

P1: Dong chay [(mvs]

oct Apr
2014 2014 2014 2014 2014 2012 2014 2014 2015 2015 2015 2015

Hinh 5. Qua trinh myc nuéc va dong chay tir thang 5/2014 dén thang 4/2015.

3.3. Két qud mé phong ché dé séng

Hinh 6 trinh bay két qua tinh toan ving nghién ctu chi tiét cho nam khi hau 2014-2015.
Ché d6 song theo muia & vi tri P1 ven bién Ba Tri, tinh Bén Tre c6 hai mua rd rét, mua gio
Tay Nam tir thang 5 dén giita thang 10, mua gié Pong Bac tir thang 11 dén thang 4 nim sau.
Vao mua gi6 Tay Nam chiéu cao séng trong thoi ky nay ven bién Tay la khoang 0,3-0,6 m,
trong khi d6 con s nay trong thoi ky gié mua Dong Bic khoang 0,7-1,5 m.

MiResstVient WaResitView!

a (mua DB) b (mua TN)

Sign. Wave Height [m]

08-10
08-09
07-08
06-07
05-08
04-05
03-04
02-03
0.1-02
Below 0.1
Undefined Value

S0 o600 oo w0 ot 0

Hinh 6. Phan b trudng song ving nghién ciru chi tiét dic trung cho (a) mua gié Dong Bic va
(b) muia gi6é Tay Nam (phia dudi lan luot 1a cac biéu dd chiéu cao song cd nghia tai vi tri P1 co
thé hién thoi diém trich xuat truong song tuong ng & trén).
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Tan suat xut hién song ..,
I6n thoi ky gio mua Dong Bic T
1a rat 16n, hudng séng gan nhu P
trec dién bo. Chinh vi vay, gl = ||| | | H\”
ddy 1a mot trong nhing S |
nguyén nhan chinh gay x6i l6 .. @i 4 ‘\I ”H ‘H ‘“ ’ H ‘ m \“| |
bo bién vung nay. Song hoat [ Wi .INJnI\iIn‘HHM b e 0 R ‘ { il
dong ycu hon trong thoi ky May ~ Jun  Ju Aug  Sep Ot  Nov  Dec  Jan  Feb  Mar  Apr

- N A 2014 2014 2014 2014 2014 2014 2014 2014 2015 2015 2015 2015
gi6 mua Tay Nam.

Két qua tinh toan cho
thidy hudng song cha yéu la
huéng Pong va Pong Nam,
trong d6 huéng DPong 1a chinh
(5). Hudng song tao thanh vai 06-03
duong bo c6 hudng xién goc B oo 02
xudng phia Nam tao nén dong
chdy ven bo theo huéng Bac  Hinh 7. Didn bién chidu cao s6ng tai khu vuc nghién cau mia Tay
Nam la nguyén nhan chinh  Bic va Pong Nam.
gay ra xai lo tai khu vuc tinh
todn (Hinh 7).

/

Above 1.0
08-10
06-08

3.4. Két qua tinh todn danh gid hiéu qua suy gidm dong chdy va séng ciia dé gidm song tii
Geotube

3.4.1. Két qua phan tich hiéu qua suy giam dong chay

Két qua tinh toan thé hién trong Hinh 8 va Hinh 9 cho thay hiéu qua giam luu tdc dong
chay tai khu vuc Ba Tri theo tirng kich ban tinh toan. So sanh cac kich ban PA1, PA2 va PA3
khi b tri cing tuyén cong trinh dai 2 km, véi cac khoang cach b va khoang hé khac nhau
thi cho hiéu qua khac nhau. Két qua hoa dong chay ving ven b trich xuét tai diém P1 (Hinh
6) cho thay phuong an 1 cho két qua tét nhat, toc do dong chay ven bd dugc khéng ché khong
vuot qua 0,1 m/s, ty 1é dong chay nho hon 0.05m/s chiém 81,39%, ting 52,09% S0 Véi
phuong an hién trang, tang 7,81% so v6i phuong an 2 va 43,49% so voi phuong an 3. Phuong
an 1 va 2 la cho két qua gan gidng nhau, dong chay ven bo trong hai kich ban nay chi con
khoang 0,3 m/s so v&i hién trang con sé nay 13 0,6 m/s. Phuong 3 1a cho hiéu qua thap nhat,
tuy nhién ty I¢ dong chay nhé hon 0,05m/s dat 37 9%, tang 8,6% so vai Phuong an hién

Hién trang

xxxxx

Current speed [m's]

Above 0.78
072- 078

Below -0.06 Y
Undefined Value ps pom - o) " v posn

Hinh 8. Phan bé truong dong chay tai khu vuc du &n theo cac kich ban tinh toén.
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trang. Nhu vay, giai phap tai N

Geotube bd tri khéng gian theo

phuong 4an PA1,PA2,PA4 dap ting i —
y&u cau veé suy giam dong chay voi "Ry e
muc do lang cua dong chay > 50%, 22 -l

tao diéu kién gay boi phia sau cong
trinh.

Cho thiy truc quan hiéu qua
suy giam dong chay khi dwa cac
phuong an cong trinh, két qua duoc
trich tir 2 mat cat MC1 (giira doan
dé) va mat cit MC2 (giira khoang
ho). Dong chay c¢6 hudng xién goc
V6i cong trinh theo hudng Dong
Bic-Tay Nam va téc do khoang
0,25 m/s, khi di qua cong trinh tbc
do dong chay chi con khoang 0,1 Hinh 9. Hoa dong chay tai khu vuc du an theo céc kich ban tinh
m/s (Hinh 10). toan.

WSO DMs G MDD MO MO SMMS0  Ge Wi M 120014 13.0000.000

Hinh 10. So sanh duong qué trinh dong chay tong hop ven bo giira cac kich ban tinh toan tai MC1 va MC2.

3.4.2. Két qua phan tich hiéu qua giam séng ctia cong trinh

MeRestent

‘2

MeResutview!
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Dé xem xét hiéu qua giam séng \ N
gitra c&c kich ban tuyén céng trinh
nhu da trinh bay, tién hanh phan tich o .

HT - Hs (m)

céc két qua tinh toan theo céc kich
ban. Huéng s6ng gan nhu vudng
g6c véi b & tat ca cac kich ban. Két
qua hoa song ving ven b trich xuat
tai diém P1 (Hinh 12) cho thiy cac

Above 0.75 I ~bove 075
[ ~oove D ; Py

060-0.75
0.45-060 045-060

s B 0.30-045
B 0.30-045 Foraee

o500 - -
[ Below 0.15 l—( Below 0.15

1A A . A -Hs (m Cam A3 - Hs (m)
phuong 4n khi bo tri cong trinh déu E%"é;‘l o s600% -
o . -, , X s 1A 60-0.75 060-0.75
cho hiéu qua giam song tot, ty 1¢ B oee B oss-om

Bl 0.15-030 Bl 0.15-0.30

chiéu cao s6ng nho hon 0,15 m déu IR . B o o P

dat trén 95% so v&i phuong an hi¢n
trang con s6 nay chi dat 50,86%.

Két qua chiéu cao song (Hinh 10) can b
theo céc kich ban cho thay, khi di =E
qua cong trinh thi tai mat cit MC1 PR ..
(gira doan dé) va MC2 (giira Hinh 12. Hoa séng theo céc kich ban tinh toan.

khoang h&) déu cho hiéu qua giam
s6ng tdt, chiéu cao séng giam tir 0,8 m trudc cdng trinh xudng con dudi 0,4 m sau cong trinh
(Hinh 13). Gia tri chiéu cao song l6n nhat phia sau cong trinh d6i véi timg kich ban cong
trinh tong hop tai Bang 2 cho thay viéc bé tri tuyén cong trinh tir 120-150 m dap @ng yéu
viéc khoi phuc phat trién rimg ngap man.

Hs PA2(m] — =

HsPA3[m] — = -
Hs PAS [m]

0.80

P SER RSOSSN SO SRR
e

0.404

0,00 v - - v T T - - -
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12/26/14 17:00:00:000

Hs PA1 [m]
Hs PAZ[M] — =
Hs PA3 [m] — = -

0.80
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0.00
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Hinh 13. Pudng qué trinh chiéu cao song céc kich ban tinh toan tai MC1 va MC2.

Bang 2. Tong hop gié tri chidu cao séng phia sau cong trinh.

Chieu cao song  Gia tri cho

TT Tén kich ba ) Két lua
S én kich ban phia b (m) phép (m) et ludn
2 PAL 0,2 Dat yéu cau
3 PA2 0,3 Dat yéu cau
4 PA3 0,4 <04 Khong dat yéu cau
5 PA4 (cong trinh thtr 0,38 Pat yéu chu

nghiém)
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4. Két ludn

Mo hinh ving nghién ctru chi tiét huyén Ba Tri, tinh Bén Tre da duoc thiét 1ap va tinh
toan v6i kich ban hién trang va cac phuong an tuyén cong trinh. Két qua tinh toan cho thay
khu vuc chiu tac dong cua ché d6 thuy dong luc bién Pong nhu ché d6 song, triéu va tac
dong dong chay thuong ngudn. Nhimg tac dong nay 1a nguyén chinh gay ra x6i 16 thoai lui
duong bo bién, dic biét tac dong x01 16 do song bién trong thoi ky £i6 mua Dong Bic, chiéu
cao s6ng khoang 0,7-1,5 m, tan suat xuat hién soéng 16n nhiéu nht trong nim, huéng séng
gan nhu tryc dién véi bd 13 nhitng tac nhan chinh gay ra xoi 16.

Bao cao dé nghién ctru anh huong cua phuong an b6 tri tuyén cong trinh giam song béng
ong Geotube bao vé chong x6i 10 boy bién ddi voi ché do thuy dong luc hoc ving bo bién nay.
Két qua nghién ciru bang mé hinh toan cho thay hiéu qua suy giam dong chay cua cac phuong
an xay dyng cong trinh giam hon 50% so v6i kich ban hién trang. Dbi véi viée suy giam song
dé dap mg yéu cau trong erg (chiéu cao song sau cong trinh < 0,4 m) chi c6 phuong 4n b
tri cong trinh PA1, PA2 va PA4 dam bao yéu cau. Qua nghién ctru cho kién nghi tuyén cong
trinh dé giam song bao vé cho bo blen huyén Ba Tri tinh Bén Tre nén bd tri cach bo tir 120-
150 m dap g yéu cau thyc tlen vé giam song va suy giam dong chay ven b, ¢6 kha ning
trién khai nhan rong trong thuc té.

bong gop cua tac gia: Xay dung ¥ twong nghién ctru: T.P.C.; Lua chon phuong phap nghién
ctru: N.V.D.; Xt ly s6 liéu: M.H.T.; Viét ban thdo bai bdo: T.P.C., N.V.D.; Chinh sua bai
béo: T.P.C., M.H.T.

Loi cam on: Nghién ctru nay dugc tai trg boi S6 Khoa hoc va Cong nghé tinh Bén Tre trong
de tai theo Hop dong s6 487/HD-SKHCN.

Loi cam doan: Nhom tac gia cam doan bai bio 14 cong trinh nghién ciru ciia tap thé tac gia,
chua dugc cong bd & dau, khong sao chép tir cacnghién ctru truede day va khong cé su tranh
chap lgi ich trong nhom téc gia.
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Research on the influence of spatial arrangement of breakwaters
on the hydrodynamic regime at the coast of Ba Tri district, Ben
Tre province
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Abstract: This article presents research results on the characteristics of the hydrodynamic
regime in the Ba Tri coastal area, Ben Tre province and the influence of the spatial
arrangement of soft breakwaters on the hydrodynamic regime dynamics on this coast.
Analysis method using the MIKE21-FM mathematical model on the basis of data compiled
from different reliable sources to calculate hydrodynamic regime including water level,
current and monsoon wave for 1 year monsoon period from 2014-2015. Calculation results
show that the area is affected by the hydrodynamic regime of the East Sea. The monsoon
wave regime in the coastal area of Ba Tri, Ben Tre province has two distinct seasons, the
southwest monsoon season from May to mid-October, and the northeast monsoon season
from November to April of the following year. During the southwest monsoon season, the
wave height during this period along the West Coast is about 0.3-0.6 m, while in the
northeast monsoon, the wave height is about 0.7-1.5 m. The frequency of high waves
occurring mainly during the Northeast monsoon period, the wave direction is almost direct
or oblique to the shoreline, creating coastal currents that cause erosion on the North shore
of the Ba Tri district coastline. This article has studied the effects of the spatial arrangement
of soft breakwater on the hydrodynamic regime of the beach to select the optimal spatial
arrangement. The results show that the construction route is located 120-150 m from the
coast to effectively reduce waves and currents, meeting the technical requirements for the
project's function of reducing waves and causing sedimentation.

Keywords: Mike 21; Breakwaters; Geotube; Coastal erosion; Ba Tri, Ben Tre.
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