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Tém tit: Bai bao trinh bay mot s6 két qua nghién ciru nguyén nhéan hinh thanh dong chay xody tai
khu viee civa bién Tam Quan, tinh Binh Dinh bang mo hinh Mike 21/3 Couple. M6 hinh thiy dong luc
khu viee ciea Tam Quan da dwoc hiéu chinh va kiém dinh bcing bé s6 lidu song va myc nuwoc do dac
nam 2017 va 2022. Nghién ciru da mo phong truong dong chay tai khu viec nghién ciu voi 10 kich
ban thiy meu song, gio va dong chay song khdc nhau. Két qua nghién ciru cho thdy, trong miia gio
Tdy Nam, xudt hién dong chady tach bo tai goc dé ngan cdt giam song (NCGS) o bo nam. Trong mua
gié Péng Bdc, dong chay doc bo luén ¢é hwong Nam trong ca pha triéu lén va pha triéu xuong
Dong chay xody tai khu vuc cita thuong xudt hién tai phia nam dé NCGS va kha twong dong voi két
qua nghién ciru cia L.P.Trinh [2]. Céu triic dong chay xody thwong xudt hién dong thoi véi dong
chay tach bo va tgo thanh nhirng ving boi tu o ngay sat cura Tam Quan. Nghién ciru da bé sung thém
nhiing hiéu biét vé sy hinh thanh va phdt trién cdc cau tric dong chay xody ¢ ving cira séng cé doi
cat bat doi ximg da xdy dung dé NCGS & khu viee Nam Trung Bo néi chung va tai cira Tam Quan,
tinh Binh Dinh noi riéng.

T khoa: Cira Tam Quan, cau triic dong chdy xody, boi ldp cira, mé hinh thiyy déng lic.

Summary: The paper presents some research results on the formation of the vortex flow in the Tam
Quan estuary area, Binh Dinh province using the Mike 21/3 Couple model. The hydraulic model of
the Tam Quan estuary area has been calibrated and validated using the wave and water level data
measured in 2017 and 2022. The study simulated the flow field in the study area with 10 different
scenarios of tides, waves, winds and river flow. The research results show that, in the Southwest
monsoon season, a shore-detached flow occurs at the root of the jetty on the south bank. In the
Northeast monsoon season, the alongshore flow always has a southerly direction in both the ebb and
flood phases. The vortex flow in the estuary area often occurs at the south of the jetty and is quite
similar to the research results of L.P.Trinh [2]. The vortex flow structure often appears
simultaneously with the shore-detached flow and creates sediment accumulation areas immediately
adjacent to the Tam Quan estuary. The study has added to the understanding of the formation and
development of vortex flow structures in a estuary with asymmetric sandbars that have built jetty in
the South Central region in general and at the Tam Quan estuary, Binh Dinh province in particular.
Keywords: Tam Quan estuary, flow structures, estuarine sedimentation, hydraulic modeling.

1. GIOI THIEU CHUNG trong khu vuc. Pay 1a khu vyc c6 dong gop

Cita bién Tam Quan, tinh Binh Dinh 1a noi ra 100 ¢ho su phit trién kinh t¢ bién ciia tinh noi

vao va tranh tra bio ciia hang ngan tau thuyén chung va cta huyén I‘JI.oa{ Nhon néi riéng
(Hinh 2). Tinh trang boi lap cia Tam Quan

Nay nhan bi: 08/01/2024 dlfn A’ra la~u flal, cac bién phg{) ch1rA1h tri ‘chongi
Ngay thong qua phan bién: 12/02/2024 boi lap da tung dugc thuc hién. Cong trinh (‘1e
Ngay duyét dang: 15/3/2024 ngan cat dugc xay dung nam 2001 véi chicu
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dai 450, tiép tuc dugc kéo dai 400m vao nim
2008. Cac bién phdp nao vét duge thyc hién
cp bach, tuy nhién chi mot thoi gian ngin
hién twong bdi 1ap xuit hién tré lai. Dong bun
cat co xu thé ling dong thanh cn ngam chin
ngang cira k& tir nam 2014, dén nam 2015 dia
phuong da thyc hién dy an nao vét thong
ludng két hop tan thu cat nhiém man, tuy
nhién sau do luéng lach tiép tuc bi bdi sau mot
thoi gian ngan, tir d6 cho dén nay nhiéu dot
nao vét khoi thong luéng lach d3 trién khai,
tuy nhién tinh trang bdi lap khong cé su cai
thién dang ké.

Trong thoi gian qua, cac nghién ciru da xem
xét, tinh toan, danh gia va 1y giai vé nguyén
nhan gy boi 1ap cira bién Tam Quan nhu cac
cong trinh [1], [2], [4].

Qua sb liéu quan sat thuc dia vé mirc do boi
1ap cac clra bién Sa Huynh (Quang Ngii); Tam
Quan (Binh dinh), Pham Ba Trung va nnk,
2010 ([1]) da nhan dinh rang nguyén nhan boi
lap cac cira bién trén 1a do ngudn bun cat tir
phia Nam mang dén. Ngudn bun cat nay tur
phia Nam 1én, gip ké va chuyén dong theo ke,
dua bun cat t6i dau ké sau d6 lan sang ludng
tau vao ctra. Do viéc danh gid chi thong qua
quan sat thyc té va dya trén nguyén 1y chung
vé van chuyén bun cat, nén cin xem xét va
minh chimg cu thé qua tinh toan ché do thiy
thach dong lyuc.

Lé Phu6c Trinh va nnk ([2]) da téng hop cac
dic diém vé co ché boi 1ap cira Pai (Hoi An),
ctra Sa Huynh, Tam Quan va Dé&. Dya trén ly
thuyét ma sat 16p bién va quy luat lan truyén
séng ven, tac gia dd nhan dinh vé su hinh
thanh va ton tai cua cau tric dong xody tai CAC
cung 16m dia hinh, khi song khi lan truyén vao
bo trong thot ky mua gié NE. Tac gid néu gia
thuyét vé sy ton tai ctia CAC x04y thuan tai cua
Sa Huynh, cira Tam Quan va ctra Bé , va coi
chiing chinh 1a nguyén nhan co ban gay ra hién
tugng bdi 14p cac ctra bién ndy. Nhan dinh cua
nhom tac gia phu hop voi quy luat chung cia

16p bién giy nén cac xody thuan va di phan
nao ly giai nguyén nhdn bdi l4p cira Tam
Quan. Tuy nhién viéc mé ta chi tiét cac cau
trac dong chdy xody cling nhu phan tich cac
diéu kién hinh thanh cic ciu trac nay chua
dugc lam sang to.

Nguyén Tho Sio va nnk, 2014 ([4]) di su
dung cac phuong phép khao sit do dac,
phuong phéap phan tich anh chyp v€ tinh nam
(2010, 2014), phuong phap mo hinh toan dé
dua ra buc tranh vé huéng van chuyén tram
tich day khu vyc ctra Tam Quan va tir d6 nhan
dinh vé& nguyén nhan giy bdi lap cira Tam
Quan, Binh Pinh. Theo Nguyén Tho Sio va
nnk ([4]) nguyén nhan giy bdi lap cira bién
Tam Quan 13 do sy bat dbi xtng cua cira bién
Tam Quan, ngudn bun cat phia Bic, cing voi
song va ke ngan cat phia Nam 1a nguyén nhan
chinh giy 1én su bdi lap cira Tam Quan.
Nhitng nhan dinh nay giup giai thich mét phan
hién twong bdi 14p ctra Tam Quan trong nhiing
nim gan day. Tuy nhién cic cdu tric dong
chdy xody con chua dugc xem xét téi trong
nghién clru nay.

Céc hoan luu dong chay (goi tat 1a dong chay
X04y) c6 thé hinh thanh tai cac bai bién co dia
hinh day khong dong nhat, noi c6 hé thong con
ngam gian doan chay doc bd hoic tai cac bai
bién 1an can cac dé ngin cat giam song, dap
mo han. Trén thé gidi, cac nghién ctiu vé dong
ven bd da chi ra rang dong chay c6 cau trdc
xody thudng hinh thanh khi ¢ xuat hién dong
tach bd (dong rip). Dong rip chiu su chi phdi
manh m& boi dic diém dia hinh day bién ven
bd va ché d6 song va thuong kho quan sét thay
bang mat thuong. Ty thudc vao ché do song
va dic diém dia hinh d4y bién ving ven bo ma
van toc cua dong rip co thé Ién toi 2,0 m/s nhu
& mot sb bai bién tai Uc [9]. Do tinh khdng 6n
dinh ndi tai cia nd [13], ma viéc du doan
chinh xac vé sy xuéat hién dong rip 1 rat kho
thuc hién. Mot s6 nghién ciru khac vé dong rip
da tiép can theo hudng danh gia rui ro va du
doan x4c sudt xuat hién dong rip dya trén phan
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tich hdi quy cac dir liéu théng ké dai han
[14][12][11][15]. Tai Viét Nam da c6 mot sb
nghién cau vé dong rip cho céc khu vuc Pa
nang, Nha Trang, Quang Binh [5][6][7]...Maic
dd sé lwong nghién ctu con it nhung nodi
chung da thé hién duoc nhitng dac diém co
ban cua dong rip va c6 su tuong dong vé két

Khuat song

Dong xoay (rip curren

w Boén séng

EECGOIYS  CONG NGHE |
qua nghién ciu vé diéu kién hinh thanh dong
rip 1a do ché do song va dic diém dia hinh day
bién ven bd khong dong nhat. Hinh 1 so hoa
co ché hinh thanh dong xoay va dong rip ddi
véi cac bai bién c6 dia hinh day khong ddng
nhat, va do anh hudng ciia cong trinh xay dung
ven bo.

Déng xody (d3u rip) /

C‘\'\@

Dong chay vao bc e J Dong chay vao bt

| e /( //aa.songao

Dong nudi doc bt | \\\Dcmg nudi doc biy
Dong xoay (rip current) ~ / AN ’/,/
\\1‘ - / -~ i

—— —

Budng ber

Hinh 1: Dong chdy X0y tai Cac cdu triic khéng dong nhat
(a, Pé ngdn cat. b, Bdi bién c¢é dia hinh ddy khéng dong nhat)

Trong bai bdo nady, nhom tic gid trinh bay
nhitng két qua nghién ctru tinh toan vé ciu triic
thuy dong lyc cira Tam Quan theo cac kich
ban vé thiy triéu, song, gio, trong d6 chu trong

Q)
o o]

2.SO LIEU VA PHUONG PHAP NGHIEN CUU
2.1. S6 liéu sir dung

S liéu st dung trong nghién ctru gém cac sd
litu do dac nhu muc nudc, song, dong chay
trong cac khoang thoi gian thang 5/2022 va
thang 1/2017. Sé liéu dia hinh st dung 1a s6 liéu
do dac vao thang 5/2022. Toan bd s6 liéu thuc

Hinh 2: Khu vuc cira Tam Quan, huyén Hoai Nhon, tinh Binh Dinh

tim hiéu diéu kién hinh thanh cic ciu trac
xody, gbp phan 1y giai nguyén nhan gy bbdi
lap ctra Tam Quan.

Google Earth

do duoc thu thap ké thira tir dé tai KHCN cap Bo
NN&PTNT “Nghlen ciu Ung dung giai phap
chuyén cat, chéng bdi 1ap cho cac cua song mién
Trung” (PHTL, 2022). Cac s6 liéu bién gom gid
va song ngoai khoi dugc thu thap va phan tich tur
ngudn s6 lidu tai phan tich ERAS ¢6 thoi gian tir
1940-2023 (nhu Hinh 3, Hinh 4, Hinh 5).
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Palette
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—_—

Hinh 3: Hoa song ngoai khoi khu vuc cua
Tam Quan (Binh Dinh)

2.2. Phuwong phap nghién ctru

Trong nghién ctru nay, phuong phap mo hinh
hoa duoc st dung dé mod phong trudng song
va dong chay tai cira song va ven bién tai
khu vuc bién Tam Quan. Coéng cu sur dung
trong md phong la Mike21/3 Couple, tich
hop mé phong dong thoi cac yéu td song,
g0, dong chay.

Hinh 6 thé hién pham vi mé hinh, luéi tinh
va cac bién gidi han. M6 hinh dugc thanh 1ap
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Hinh 6: Pham vi thanh ldp mé hinh, luoi
tinh toan va v; tri cac bién gigi hgn md hinh
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Hinh 4: Song thang 6 nam 2021
tai bién nwéc su phia bién
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Hinh 5: Séng thang 12 nam 2021
tai bién nwéc sau phia bién

véi pham vi phia bién gom gi¢i han phia
Dong cach ctta Tam Quan khodng 20km,
gi6i han doc bo phia Bic va phia Nam céach
ctra Tam Quan khoang 20-22km, phia trong
song gidi han cach ctra bién khoang 1-2km.
Hinh 7 thé hién dia hinh mién tinh toén duoc
x4y dung vé6i ludi tam giac, sd luong khoang
33000 phan tir, kich thude ludi khu vuc
ngoai khoi khoang 300m, kich thudc ludi
khu vuc ven bo khoang 10-30m.
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Hinh 7: Bia hinh khu vizc bién Tam Quan

44 TAP CHi KHOA HOC VA CONG NGHE THUY LQI SO 83 - 2024



3.KET QUA TINH TOAN VA PHAN TiCH
3.1. Hi¢u chinh va kiém dinh mé hinh

Dé dam bao d chinh xac ctia mé hinh khi md
phong cac kich ban dé ra, mé hinh duoc hiéu
chinh va kiém dinh theo cic s6 lidu thyc do
bing may moc hién dai tai hién trudng. Qua
trinh hi¢u chinh mé hinh dugc thuc hign véi s
liéu do muc nudc va dong chdy trong thang
1/2017, sau d6 mé hinh dugc kiém dinh véi sd
liéu cap nhat méi vé muc nudc va séong duoc
do dac vao thang 5/2022. Hinh 8 dén Hinh 12
thé hién su so sanh céc duong bién trinh két
qui mo phong va két qua khao sit. Bang
1trinh bay két qua danh gia sai sb giira két qua
mo phong va két qua khao sat vé muc nudc va
d6 cao séng. Ty s6 quan phuong trung binh vé
muc nudc S/o = 0,33; 0,12 va hé sd Nash
=0,89; 0,99. Cac chi sb tuong Ung vé do cao

Sim_H_TamQuan ~ [m] —-—-~-
Obs_H_15p_TamQuan [m]
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Hinh 8: Bién trinh myec nuéc ting gio tai
Tam Quan giita do dac va tinh toan tur
24/05/2022 dén 30/05/2022

Sim_Hs_S2  [m]
Obs_H1/3_52 [m]
Sim_Dir-S2  [deg] =
Obs_Dir 52 [rad] =+
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Hinh 10: Bién trinh chiéu cao séng Hs
va hwong song tai tram S2, ter 24/05/2022
dén 30/05/2022

CONG NGHE

song tai tram S1 va S2 lan luot 1a S/o = 1,18;
1,95 va hé s Nash =-0,39; -2.79 thé hién
truong do cao song thuc do va tinh toan khac

|  KHOA HOC

nhau, day cling l1a dac diém cua chudi sb liéu
dd cao song, rat it khi thoa man diéu kién so
sanh theo tiéu chuan ty s6 quin phuong trung
binh va hé s6 Nash, nhung néu danh gia theo
tiéu chuan PBIAS thi cac gia tri 1an luot 13 -4,9
va -24.8 van nam trong pham vi danh gia 1a tbt
(d6i v6i tram S1) va chp nhan duoc (d6i véi
tram S2), qua Hinh 9 va Hinh 10 c6 thé thay
sy phu hop gitta d§ cao song va hudng song
tai tram S1 va S2 1a kha t6t vé hudng va xu thé
vé dd cao.

Nhu vay bo thong sé mé hinh, dia hinh, lué6i
tinh todn dam bao phu hop véi khu vuc nghién
ctru, m6 hinh ddm bao d¢ tin cay dé tinh toan

cac kich ban dat ra.

Sim_Hs_S1  [m]
Obs_H1/3_S1 [m]

Sim_Dir_S1 [deg] =
Obs_Dir_S1 [rad] =
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Hinh 9: Bién trinh chiéu cao séng Hs
va hudng song tai tram S1 24/05/2022
dén 30/05/2022

Obs_H_WL1 [m] —-—-—
Sim_H_wL1 [m]
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Hinh 11: Bién trinh muec nurdc
tai Tam Quan giiza do dac va tinh toan
tor ngay 3-11/1/2017

TAP CHi KHOA HOC VA CONG NGHE THUY LOI SO 83 - 2024 45



IO CONG NGHE
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Hinh 12: Bién trinh dong chay tai Tam Quan
giiza do dac va tinh toan tur ngay 3-11/1/2017

Hinh 13: Vi tri cac tram do dac

Bang 1: Két qua danh gia sai sé gitra do dac va tinh toan qua hé sé6 Nash

Tram do Yéu t6 c S S/e Nash | PBIAS
WL1 -2022 Muc nude 0.25 0.08 0.33 0.89

WL1 2017 Muc nudc 0.29 0.03 0.12 0.99

Wave S1 Hs 0.11 0.13 1.18 -0.39 | -4.9
Wave S2 Hs 0.10 0.19 1.95 -2.79 | -24.8

3.2. Phin tich ciu tric dong chay xody tai
khu vue ctra Tam Quan

Pé xac dinh duogc co ché hinh thanh cac hoan
luu dong chay, qua trinh m6 phong da thuc
hién v6i cac kich ban nhu Bang 2. Viéc dat ra
cac kich ban trén co s& luan diém xem xét
dong chay theo dic trung mia gdm mua gi6

Poéng Bic va mua gié Tay Nam (img voi KBI,
KB2); dong chay triéu thuan tiy (ing véi
KB3); dong chay triéu két hop vai cac hudng
song chinh N, NE, E, SE, S (ting v6i kich ban
tir KB4 dén KBS), két hop dong chay song
(Gng v6i1 KBY).

Bang 2: Cac kich ban md phéng va diéu kién bién twong wng

TT I;;C: Muc tiéu mé phéng Piéu kién bién mé phéng
1 | KB1 [M6 phong dong chay téng hop|Song, gi6, thay trieu tir 24-26/6/2021.
trong thoi ky gio mua Tay Nam Bién song va gié nhu Hinh 4.
+ S0ng Hs=0.74m, Tm=5.70s, hudng SE.
+ Gid Viy=5.46m/s, huéng S
2 | KB2 |M6 phong dong chay tong hop|Séng, gi6, thuy trieu t 5-7/12/2021.
trong thoi ky gié mua Pong Bic | Bién song va gié nhu Hinh 5.
+ S0ng Hs=2.85m, Tm=7.69s, huéng NE
+ Gid Viv=9.2m/s, hudéng NE
3 | KB3 [M6 phong dong chay do triéu,| Thuy triéu theo thoi gian tir 5-7/12/2021
khbng xét t&i song va gio + S0ng, Gid: Khéng xét tgi
4 | KB4 | M6 phong dong chay do thuy triéu, | Thay triéu theo thoi gian tir 5-7/12/2021
két hop song trung binh theo|+ Song Hs=1.62m, Tm=6.41s, huéng N
huéng N + Gid: Khdng xét toi
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Kich

T ban

Muc tiéu mo phéng

biéu kién bien md phéng

KB5 | M6 phong dong chay do thay triéu,
két hop séng trung binh theo

huong NE

Thuy triéu theo thoi gian tir 5-7/12/2021
+ Song Hs=1.35m, Tm=6.04, huéng NE
+ Gid: Khdng xét toi

KB6 | M6 phong dong chay do thay triéu,
két hop séng trung binh theo

huong E

Thuy triéu theo thoi gian tir 5-7/12/2021
+ S6ng Hs=1.09m, Tm=5.69s, hudng E
+ Gid: Khdng xét toi

KB7 |Mb phong dong chay do thay triéu,
két hop song trung binh theo

huéng SE

Thuay triéu theo thoi gian tir 5-7/12/2021
+ Soéng Hs=1.01m, Tm=5.58s, huéng SE
+ Gid: Khéng xét tgi

KB8 | M6 phong dong chay do thay triéu,
két hop song trung binh theo

huong S

Thuy triéu theo thoi gian tir 5-7/12/2021
+ S6ng Hs=1.01m, Tm=5.59s, hudng S
+ Gid: Khdng xét toi

KB9 | M6 phong dong chay do thay triéu,
két hop song trung binh theo

hudng N; Dong chay la

Thuy triéu theo thoi gian tir 5-7/12/2021
+ Séng Hs=1.62m, Tm=6.41s, huéng N
+ Gi6: Khéng xét toi

+ Dong chay song: Q= 100m3/s

10 |KB10 |Kich ban md phong dong chay

manh theo huéng B4c - Nam

Thuy triéu theo thoi gian tir 5-7/12/2021
+ Séng Hs=1.62m, Tm=6.41s, huéng N
+ Gid Viy=9.2m/s, huéng NE

4. PHAN TICH KET QUA

Hinh 14, Hinh 15 thé hién két qua dong chay
trong mua gi6 Tay Nam. Vao thot ky mua gio
Tay Nam , téc d6 gi6 trung binh khoang
5.5m/s chu dao theo huéng Nam, d cao song
ngoai khoi khoang 0.75m chu dao theo hudng
bong Nam, dong chay tai cira Tam Quan dat

[m]

[ . n N
1813000 == 1 X004y ngugc
PR ,

1612500

1812000 |5 L L -
A T
Lo
TN
terison | | C TN ’
VNS s Current speed [m/s]
he -y Il #bove 0.30
‘ i [ ] 025.030
1811000 o 0.20-0.25
\ B 0.15-0.20
. I 0.10-0.15
[~ ] o0s-010
Below 0.05

1610500 || Undefined Value

294000
[m]

281000 T 202000

8/27/2021 6:00:00 Time Step 58 of 88

Hinh 14: Dong chay ung vai kich ban KB1
khi triéu 1én
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khoang dudi 0.2 m/s (KB1). Khu vuc miii da,
dong chay 16n nhat dat 0.3 m/s, céu tric dong
chay xody xuat hién tai khu vuc bo 16m dudi
chan miii d4; tao diéu kién tich tu bun cat [4].
Khu vyc phia Nam dé NCGS xuét hién hai ciu
trac dong chay xody nguoc chiéu nhau, duy tri
trong toan bd ngay triéu. ([4])

[m]

1613000
1612500
161200091\,

|
1611500t

1611000

1610500

291000 293000

6/26/2021 18:00:00 Time Step 44 of 66.

Hinh 15: Dong chay ung vai kich ban KB1
khi triéu xuong
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Hinh 16, Hinh 17 thé hién truong dong chay
vao thoi ky gié mua Pong Bic (img véi KB2),
tbc d6 gio khoang 9.2 m/s va do cao séng
trung binh 2.85 m. Dong chdy ven bo theo
huéng tir Bic dén Nam, toc d6 dong chay 16n
nhét khi triéu 1én dat khoang trén 0.5 m/s, toc
doc dong chay 16n nhit khi triéu xudng dat
khoang 0.3 m/s. Huéng dong chay khi tridu

[m]

18130001 | Xo4dy thuan

1612500
16120001~}

1611500

Current speed [mis]
I Above 0.30

1811000

Below 0.05
Undefined Value

1610500 i) y RESTRREE
"262000 293000 "7 204000
[m]

291000

Hinh 16: Dong chay ung vai kich ban KB2
khi trieu lén.

Hinh 18 thé hién dong chay mg véi kich ban
KB3, két qua cho thiy vao lic tridu 1én xuét
hi¢n 1 xoay thudn & bo 10m tai khu vuc chan
miii d4, ban kinh xoay khoidng 100m. Thoi
gian duy tri xody lién tuc ké tir khi tridu 1én
dén khi triéu rit.

[m]

1613000 Xody nguoc

1612500

1612000~

1611500 -}
Current speed [m/s]
Bl Above 0.30
___ 025-030

1611000 B 020-025
Bl 0.15-0.20
Hl 0.10-015
__ 005-040
___ Below 0.05

1610500 Undefined Value

2394000
[m]

201000 252000

293000

12/7/2021 18:00:00 Time Step 52 of 54,

Hinh 18: Dong chay w#ng véi kich ban KB3

1én c6 xu thé ép sat mii d4 va vong qua dau dé
NCGS, chay doc theo ke va xudi vé phia Nam.
Trong kich ban nay, xuat hién cdu trac xody
nguoc ndm & phia Nam ké va cach bo khoang
1500m, ban kinh vung xody khoang 400 m.
Khu vue bd 10m dudi chan miii da xuat hién
x04dy ¢6 ciu trac phi hop véi 1y thuyét trinh
bay boi L.P.Trinh [2].

[m]

Xoday thuan

1613000

1612500
1612000 |,

1611500]
Current speed [m/s]
I Above 030
025-030
I 020-025
B 0.15-020
H 010-015
0.05-0.10
Aelow 0.05
Undefingd Value

1811000

1610500

261000 293000 294000

[m]
12/7:2021 10.00:00 Time Step 46 of 54.

Hinh 17: Dong chay ung vai kich ban KB2
khi trieu xuong

Hinh 19 thé hién dong chay tng véi kich ban
KB4,, toc do dong chdy ven khu vuc ctra Tam
Quan dat khoang 0.1-0.15 m/s. Khi triéu lén,
nhiéu xody xuat hién phia trudc cira véi kich
thudc tuong duong nhau, c6 duong kinh
khoang 500 m. Phia Nam miii dé xuat hién cac
X04y nguoc.

[l
16130001~
1612500
16120001~
1811500 |
Current speed [mis]
I Above 0.30
0.25-0.30
1611000 I 020-025
B 0.15-020
H 0.10-0.15
0.05-0.10
__ Below 0.05
1610500 - el A Y Undefined Value
291000 292000 293000 294000
[m)

121772021 12:00:00 Time Step 48 of 54

Hinh 19: Dong chay #ng véi kich ban KB4
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[m]

1613000
1612500
16120001,

1611500

Current speed [mis]

B Above 0.30
0.25-030

1611000 0.20-0.25
Bl 0.15-020
Hl 0.10-0.15
0.05-0.10
___ Below 005
Undefined Value

1610500

284000
[m]

W, R
281000 292000 293000

12/7/2021 12:00:00 Time Step 48 of 54.

Hinh 20: Dong chay #ng véi kich ban KB5

Hinh 20, Hinh 21 thé hién két qua tmg véi
kich ban KB5 (song hudéng NE) va kich ban
KB6 (song huéng E). Hai kich ban déu cho két
qua twong dong nhau, van tdc dong chay dat
khoang 0.2m/s. Ung véi kich ban KB5, két
qué cho thay hai xo4y thuan va nguoc chiéu cé
vi tri sat nhau, hai xody nay dugc hinh thanh
dong thoi khi triéu 1én, chung xuit hién bat
dau tai phia Nam ké va chuyén dong lién tuc
xudng phia Nam trong thoi gian 6-7 gio. Ung
v6i kich ban KB6, két qua cho thidy mot xoay
nguoc cd vi tri ngay phia Nam ké va hai xoay
thugn ndm lién k& véi kich thuéc nhé hon.
Hinh 21 ciing cho thdy vai tro clia song hudng
E c6 tac dong dén dong ven bo, giy ra hién
tugng dong rat tach bo tai vi tri bo phia Nam
cach ctra Tam Quan khoang 700 m. Vi tri diém
bo xuét hién dong rat 13 noi giao thoa cua hai
dong ven bo cua hudng nguoc nhau, loai dong

m]

1613000
16125001
16120001,

1611500
Current speed [ms]
I Above 0.30
0.26 - 0.30
0.20-025
B 015-020
Bl 010-015
0.05 - 0.10
_ Below 0.05
Undefined Value

1611000

1610500

291000 203000

121772021 12:00:00 Time Step 48 of 54

Hinh 22: Dong chdy #ng véi kich ban KB7
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(m]

1813000

181250071~

Current speed [m/s]
B Above 0.30
0.25-0.30

18120001,

1611500 |

1611000 0.20-0.25
Bl 0.15-020
Hl 0.10-0.15
0.05-0.10
___ Below 0.05
Undefined Value

1610500 |

2394000
[m]

281000 292000 293000

12/7/2021 12:00:00 Time Step 48 of 54

Hinh 21: Dong chay #ng véi kich ban KB6

chay nay chu yéu dugc gy ra do chi phéi boi
g suit song ven bo.

Hinh 22 thé hién két qua Gng véi kich ban
KB7 (hudng song SE), cho thiy sy xuat hién
clia cdu tric xody nguoc nam & phia Nam dé
NCGS, theo thoi gian thi xoay nay chuyén
dong dan vé phia Nam tach thanh hai xody nho
hon, hai xody c6 chiéu ngugc nhau. Dong chay
ven bo ¢6 hudng tr Nam dén Bic. Tai khu vuc
géc dé, xuit hién hién tuong dong rat tich bo
va tao ciu tric xody tai ddy, ria cua cu tric
Xody nam ngang mit cira bién, huéng dong
chay dam tryc dién vao cua.

Hinh 23 thé hién két qua ung véi kich ban
KBS (song hudéng S). Cu tric xody xuit
hi¢n phia Nam dé NCGS ton tai voi thoi
gian khoang 5 gid sau d6 di chuyén dan vé
phia Nam.

(m]

16130001~

1612500~
16120001

16811500
Current speed [m's]
W Above 0.30
0.26 - 0.30
0.20-025
B 015-020
Bl 010-015
0.05-0.10
__ Below 0.05
Undefined Value

1611000

1810500

204000
[m]

291000 292000

1272021 12:00:00 Time Step 48 of 54

Hinh 23: Dong chay #ng véi kich ban KB8
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EECCCINCC  CONG NGHE
Hinh 24 thé hién két qua Gng véi kich ban
KB9 (song hudéng N, dong chay song dugce gia
dinh Q=100m3/s). Pdi voi truong hop nay,
mau sic dong chay ndi troi 1a dong chay song
két hop triéu rat tir ctra séng, hai cu trac xody
thudn va xody nguoc dugc hinh thanh hai bén
phai, trai cia ludng dong chay chinh khi nd
thoat manh ra bién. Giai doan nay ciing hinh

[m]

1613000

1612500
1612000| |

161150071~

Current speed [mis]

B Above 0.30
025-0.30

1611000 020-0.25

Bl o1s5-020

Bl 010-015
0.05-0.10
Below 0.05
Undefined Vialue

1610500

. fia . . ~
291000 292000 293000 284000

12/7/2021 12:00.00 Time Step 48 of 54,

Hinh 24: Dong chay ung vai kich ban KB9

5. KET LUAN VA KIEN NGHI

Su hinh thanh c4u tric dong chay xody tai cung
10m dia hinh & cac ctra song Nam Trung Bg da
dugc Lé Phudc Trinh [2] nghién ctu tir 2011 va
coi day 1a nguyén nhan co ban gy bdi lap cac
cra bién c¢6 cdu triic bat ddi xtmg nhu ctra Sa
Huynh, Tam Quan va Dé Gi. Tuy nhién mo ta
chi tiét vé truong dong chay va diéu kién hinh
thanh cac cdu tric dong chay xody nay van chua
duoc lam ro.

Bai béo di trinh bay két qua thiét 1ap, hiéu chinh,
kiém dinh mé hinh thuy dong luc cho khu vuc ctra
Tam Quan va xay dung 10 kich ban mo6 phong
theo cac didu kién thuy dong luc dai dién cho thot
ky gi6 mua Dong Bic, thoi ky gié mua Tay Nam
cling nhu xem xét t6i cc tic dong ctia thiy tridu,
song, gio va dong chay séng. Két qua mo phong
cho thdy, cac xody thuan va xody nghich xung
quanh cira Tam Quan xuét hién trong hau hét cac
kich ban md phong, nhung quy mo, ciu tric va
hudng ctia cic xody 1a rat khac nhau.

Khi triéu 1én dong chay ludn c6 huéng téi khu

thanh xoay nhé ¢ khu 16m dudi chan mii da.
Hinh 25 thé hién két qua ung véi kich ban
KB10. Két qua cho thiy sy hinh thanh xody
nguoc ndm ngay sat mii ké theo huéng dong
nam va xody thuin kim dong ho sat bo phia
nam va cach ke khoang 1 km. Dong chay lon
nhét khu vuc cira dat 0.15 m/s.

]

1613000

1612500
1612000 ;

Y
181180074 Lk

Current speed [mis]
B Avove 0.30
_ 025-030
020-025
Bl 015-020
Il 010-015
0.08-0.10
Below 0.05
Undefined Value

1611000

1810500

281000 282000 293000 204000

12/7/2021 12:00:00 Time Step 48 of 54.

Hinh 25: Dong chay wung vai kich ban KB10

vuc bo 16m tai chan miii da. Céu triic x04y nho
xody hinh thanh khi dong triéu xuéng bat dau
chay ra ctra song va duy tri lién tuc trong khoang
5-6 gio; tao diéu kién thuan loi dé bun cat tich tu
lai & vung ctra. Trong kich ban mo phdong chi xét
riéng thuy triéu, khong c6 anh hudng ctia séng va
gi6 thi s& xuat hién ciu trac dong chay xoay nhod
twong tu nhu két qua nghién ctru ciia Lé Phudc
Trinh [2]. Két qua nghién ctru cho thay trong diéu
kién anh hudng cta song hudng E, dong chdy ven
b theo hai hudng tir Nam 1én Béc va nguoc lai
tuong tac voi nhau tai vi tri cach ctra Tam Quan
khoang 700m va tao thanh dong chay tach bo va
hai xoay thuan/ nghich ndm & bén ria dong tach
bd. Dong tach bo ciing xuét hién tai khu vuc gbe
dé NCGS khi triéu. Dong tach bd nay khi trong
tac v6i dong tridu 1én s& tao thanh dong xody co
huéng ngugc chiéu kim dong hd va ria xody
hudng truc di¢n vao ctra Tam Quan.

Nghién ctru trong bai bio dd bod sung thém
nhitng hiéu biét vé sy hinh thanh va phat trién
cac cdu truc dong chdy xody ¢ ving cira song
¢6 doi cat bt dbi ximg di xay dung dé NCGS
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|  KHOA HOC CONG NGHE

& khu vuc Nam Trung Bo n6i chung va tai cira  khé Dé tai KHCN cip Bo Nong nghiép va
Tam Quan, tinh Binh Dinh néi riéng. phat trién néng thon “Nghién ciru tmg dung
LOI CAM ON: gidi phdp chuyén cdt, chéng boi ldp cho cdc

cita séng mién Trung” ([3]).

Nghién ctu nay duoc thyc hién trong khuon
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