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TINH TOAN BIEN BOI BIA HINH DAY VINH BINH CANG - NHA PHU
DUOI ANH HUONG CUA DONG TRIEU VA SONG TRONG KHOANG
THOI GIAN 29/10 - 13/11/2010.

Vi Tuan Anh
Vién Hai dvong hoc, Vién Han 1am KH vaCN Viét Nam

Tom tat: Luu lvgng nwdc sdng Dinh mia mua, tir 1h ngay 29/10 t6i 10h ngay
13/11/2010, sdng chinh d6 vao vinh Binh Cang Nha Phu, khi khong cé
|G dao dong tir 25 - 50 m*/s. Khi c6 |{i dat 200 — 400 m¥s, c& biét dat xap
xi 1000 m*/s (tram Duc M¥). Dong chay viing clra sdng (dong sdng -
tridu) dat cwc dai 1.34 m/s voi 10 binh thuong va 1.97 m/s véi i 16n. O
céc lach thodt dong chay dat 0.4 — 1.2 m/s véi |0 binh thuong va 0.4 —
1.7 m/s v6i |G Ién. Phan 16n dién tich vinh, dong chdy dat giatri < 0.1
m/s. O phan trung tam, noi ¢ nhiéu dao, dong chay dat tir 0.1 - 0.2 m/s
vao phatriéu rat. Céac tinh toan di chuyén vai vat liéu day la cat, duong
kinh hat trung binh 0.1 mm cho thdy: phan Ién dién tich vinh, qua trinh
bbi- x6i dat giatri tuyét d6i < 0.0001 m/369 gio véi qua trinh boi chiém
vu thé. Khu vie dinh dam, qué trinh bbi- x6i dién ra manh mé hon, xen
ké nhau & trong sbng valach thoét gilra cac cu lao, dat giatri boi cuc dai
1.06m/369 gi¢ va xoi -0.53m/369 gio.

T khéa: Bia hinh day, Dong triéu, Lvu lwgng, Qua trinh boi — x6i, Nha
Phu — Binh Cang

RESULTSOF CALCULATION OF THE BED ELEVATION IN NHA PHU
— BINH CANG BAY (KHANH HOA, VIET NAM) BY RIVER FLOW AND
TIDAL CURRENT FROM OCT. 29 TO NOV. 13, 2010

Vu Tuan Anh
Institute of Oceanography, VAST. No.1, Cauda Street, Nhatrang City, Vietnam
E-mail: reoldfriend@yahoo.com

Abstract: Discharge of Dinh river (Ducmy gauging station) from 1h 29/10 to 10h
13/11/2010, were from 25 to 50 m*/sin normal weather, 200 to 400m>/s
in normal flood, and about 1000 m¥s in extreme flood. The current at
river mouth (river flow — tide current) reached maximum values 1.34 m/s
in the normal flood and 1.97m/s in the extreme flood and from 0.4m /sto
1.2 m /s and 0.4 to 1.7 m/s in the inlets, respectively. Meanwhile, the
current was lower than 0.1 m/s in the most part of the study area. In
central part where there are islands the current were just from 0.1 m/s to
0.2 m/s in the ebb-tide. The results of calculation of the bed elevation
with sediment of 0.1 mm in diameter showed that: the deposition process
was in most pat of the study area with value from 0 to
0.0001m/369hours in absolute value. In the upper Nhaphu lagoon, the
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erosion-deposition processes happened stronger in inlets and the river
mouths with maximum deposition value of 1.06m/369hours and -
0.53m/369hours for erosion in the calculated tine.

Key words: Bed Elevation, Tidal currents, Discharge, Ero-deposition
processes, Nha Phu-Binh Cang.

l.GIOI THIEU

Vinh Binh Cang — Dam Nha Phu nam & phia biac Nha Trang, chiéu dai xap xi 17
km, chiéu rong 5 km, dugc chia thanh 2 phan: bén ngoai la vinh Binh Cang, do
sau tir 5— 20 m; phan bén trong la dam Nha Phu c6 d6 sau nhé hon 5 m, dién tich
toan vinh khoang 110 km? (Hinh 1). Ngudn cung cap nuéc ngot chi yéu, ndm &
phia dinh dam, la sbng Cai (Dinh). Cac song Nga Hau, Nga Da ... c6 luu lvong
nwéc vé mua kho rat nhd. Vao mua mua, khi cé 10 16n, mét phan nwéc tr sbng
Dinh dwgc dwa ra dam qua sdng Nga Hau. Bay vung nghién ctru chi yéu la cat
min. Bay la mét vinh kin, it chiu anh hwdng clia song.
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Hinh 1. Khu vic nghién clru.

Viéc tinh trvong dong chdy va tac dong clia né téi bién déi dia hinh day
dugc thie hién nhe phan mém MIKE21 sivr dung phuong phap phan ti hiru han,
vGi lwdi tinh la cac phan tir tam giac. Do dwong bo clia khu vuc kha phirc tap nén
khi tao lwgi vandi suy do sau datién hanh “lam tron* dudng bo (Hinh 2).
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1. VAT LIEU VA PHUONG PHAP
1. Co s& ly thuyét clia cac mé hinh tinh

Chi tiét ctia cac mo hinh tinh duoc trinh bay k§ trong phan “Manual* cila mém
MIKE21, duéi day chi dua ra nhirng phuong trinh co ban.

Phuong trinh lién tuc va hé phwong trinh nuwéc néng 2 chiéu trén toan bd do
sau h=n+ d nhv sau:
ch ohu ohv
+ +—=

[} - oy S 195 14 e LS 102D e g 1ol 204 1622
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trong do
t: thoi gian.
X,y hé toa dé Cartesian.
n : dao dong muc nuwéc [m]
d: myc nuéc tinh [m]
U,V : cac thanh phan van téc trung binh theo do sau [m/s):
f =2 Qsing — tham sb Coriolis[1/g]
Q = 0,73x10™ tan s g6c quay cla trai dat [radian/s]
®: vi d6 dialy cilamién tinh [7)]
h: d6 sau [m]
Sij: céc tenxo ctiathanh phan (ng suét birc xa [N/m?]
T,;: céc thanh phan (ng suét bén [N/m?]
T2 c&c thanh phan (ing suét kéo [N/m?]
Pa: &p sudt khi quyén
p: mat do nuwéc [kg/m?)

Phuong trinh lién tuc cta tram tich:
Tham s xac dinh sy thay doi muc day chinh la toc do thay doi muc day % [0f

trung tdm cac 0 lui, xac dinh dwa vao phwong trinh Exner, nhu sau:
_ (1_ n)@ — @ + @
o ox oy

trong do:

n: do x6p cla day

Z: muc day

S« Sy: di chuyén day hay toan bd di chuyén theo huéng x, y

X, y: toa do Cartesian nam ngang

AS: toc do vao racliatram tich

~AS (2.4)

2. Cac tham s dau vao
Dao dong muc nuéc: sk dung cong cu ndi suy dé cao muc nwdc cliaphan mém

MIKE21 dé xac dinh giatri muwc nwéc theo tirng gio (Hinh 3a, b) tai cac diém T1,
T2 (Hinh 1).

Giatri lvu luvgng dua vao & cac bién 16ng trong song, S1, S2, S3 (hinh 1)
duoc ldy tir SO liéu thuc do tai tram Duc MV trén séng Dinh, do Bai Khi twgng
Thiy van khu viec Nam trung bd cung cdp (Hinh 3c), cach vung nghién clru
khodng 25 km. Dia hinh day 4y tir bdn d6 To: Nha Trang (D-49-87) do Trung
tdm Dia chit va Khoang san bién thanh lap, 2006. Tham s vé vét liéu day:
d5o =0,1 mm
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Hinh 3: - a. Muc nwéc du bao tai T1 tr 1h ngay 20/10/2010 téi 1h ngay
13/11/2010; — b. Myc nwdc dy béo tai T2 tr 1h ngay 20/10/2010 téi 1h ngay
13/11/2010; - c. Lwu lwgng (m*/s) tai tram Duc My tir 1h ngay 20/10/2010 t6i 1h
ngay 13/11/2010.

I11. KET QUA

Céc két qua tinh cho thdy: phan 16n dién tich phan trén cla dam Nha Phu (trir
phan ctra sbng va cac lach thoat nwéc gilva cac cl lao) chiu anh huédng chi dao
clia dong triéu, téc do trung binh thwong < 0.1 m/s, hwdng thay ddi theo phatriéu.

Khu vuc trung tdm vang nghién ctru, xung quanh cdc dao, trong 1 dot I
binh thvong (6h ngay 29/10 - 19h ngay 31/10) trung thoi gian thay triéu c6 bién
do 16n (1.1 — 1.4 m) cling da tao ra dong chay (dong triéu - dong sbng) kha dang
ké dat giatri In nhat 0.30 m/s & khu vuc gitta HOn Sdm va Hon Thi (Hinh 4a).
Trong khi do, 10 16n (6h ngay 1/11 - 9h ngay 4/11) trung véi thoi ky ban nhat
triéu, bién dd nhd (0.6 m) da khéng tao ra dong chdy manh & khu vuc, giatri cuc
dai 0.17 m/s, ltc 21h40°(Hinh 4b)

Khu vic dinh dan chiu anh huéng rd rét clia dong 1. V6i dinh 1 thong
thuong, dong chay dat cuc dai 1.34 m/s & clra song Céi, 0.4 — 1.2 m/s & cac lach
thoat nwéc xung quanh céc cu lao, 0.1 m/s — 0.2 m/s & clra song Nga Hau, Nga
DA4. Dong chdy gidm nhanh khi ra khdi cac lach thoat nwéc phan I6n dat gia tri
0.05m/s — 0.15 m/s (Hinh 5a). Véi 1(i 1én (dinh I8 998 m®/s, 11h ngdy 2/11/2010),
dong chdy & clra sdng Cai dat cuc dai 1.84 m/s, cac lach thoat nwéc tlr 0.4 m/s -

33



Vu Tuan Anh, 2013, p. 29-36
Proceedings of the International Conference on “Bien Dong 2012”

1.7 m/svattr 0.2 m/s- 0.5 m/s & clra sdng Nga Hau, Nga Da. Phan dinh dam con
lai dong chay dat giatri tir 0.05 m/s— 0.2 m/s (Hinh 5b).

g vy
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Hinh 4a-b: Dong chay tai khu vic trung tam: - a. Lac 18:15 ngay 30/10/2010; -
b. Luc 21:40 ngay 2/11/2010.

I SEgER

Ninh Lic

Hinh 5a-b: Dong chay tai khu vuc dinh dam Nha Phu: - a. Lac 21h30° ngay
30/10/2010; - b. Luc 13h ngay 2/11/2010.

Két qua tinh sy di chuyén tram tich day la cat min (dsg=0.1mm) cho thay:
sau thoi gian tinh tir 1h ngay 29/10 - 7h ngay 13/11/2010 phan Ién dién tich vinh,
noi dong triéu chiém wu thé, day bi xéi — boi tir -0.0001m t&i +0.0001m, trong dé
qua trinh bdi chiém wu thé. Khu vuc trung tdm, qua trinh boi - x4i cé cuwong do
I6n hon & mdt sB vi tri xung quanh Hon Nira, gitta Hon Lang - Hon R&, dat giatri
boi curc dai 1a0.0021m vaxaéi cuc dai la 0.0011m sau 1 dot I binh thwong (Hinh
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Dinh dam Nha Phu, noi cira séng Cai d6 ra, qua trinh bdi - x6i dién ra manh &
khu vuc clra sdng va & cac lach thoat nwéc véi quatrinh boi tir 0.1m - 0.7m, cuc
dai 0.80m va xdi dat tlr -0.1m téi -0.2m, cuc dai -0.38m vao cudi dot 10 binh
thuong (15h ngay 31/10/2010). Trong khi khu vic clra song Nga Hau, Nga Da
qua trinh boi - x06i la khong dang ké. Phan con lai, qua trinh bdi chiém vai tro cht
dao, dat giatri tv 0 mt¢i 0.0001m (Hinh 7a).
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Hinh 6a-b: Phan b6 x6i - boi tai khu vuwc trung tdm: - a. Lac 15h ngay
31/10/2010; - b. Luc 10h ngay 13/11/2010, khu virc trung tam.

Sau dot |G 16n quatrinh boi - x6i & khu vire duoc mé rong ca vé dién tich va
cuong do, giatri boi cuc dai 1.02 m, x6i cuc dai -0.76 m (Hinh 7b). Két qua tinh
vao cubi dot I th 3, cho thdy: tai khu viec dinh dam, qua trinh bdi van tiép tuc
mé& rong vé dién tich 1am cac tdm xai trong dot 1T 16n trwée do bi boi dan, giatri
X0i cuc dai tai day giam xubng con -0.53m. Gia tri boi cuc dai dwoc tang nhe dat
1.06m. Diéu nay c6 nghia gradient dia hinh & khu vuc nay dwgc giam xudng.
Phan dién tich con lai, quétrinh bbi van chiém wu thé, tuy nhién cwdong do van chi
& trong khoang tir 0 - 0.0001m la chd yéu (Hinh 7c).

Tai khu vire trung tam, giatri boi cuc dai vao thoi diém cudi dot 1T thir 3 dat
0.020m va x6i cuc dai 1a-0.014m, trong d6 qua trinh boi chiém uvu thé. Cac qua
trinh boi-x6i manh hon dién ra & xung quanh cac ddo (Hinh 6b).

V. KET LUAN

Céc két qua tinh cho thay: phan Ién dién tich khu vic, noi ¢6 dong triéu chiém vai
tro chi dao voi toc do dong thuong <0.1 m/s, cé qua trinh bdi chiém wu thé véi
crong do thay doi tir 0 téi 0.0001m/369 gio (tr 1h ngay 29/10 t¢i 10h ngay
13/11/2010). Khu vuc dinh dam, dong chay bién déng manh & cac ctra sdng Cai,
Nga Hau, Nga Da va cac lach thoat xung quanh céc cu lao, véi dong chdy dat xap
Xi 2.0 m/s khi c6 I 16n. Chinh sy tdc ddong manh mé clia dong chay khi ¢6 1 1a
nguyén nhan lam qua trinh boi — x4i & khu viee nay bién ddi nhanh, cuong do 16n
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va xen ké nhau. Trong d6 qua trinh boi c6 cwdng do 16n hon, dat cuc dai 1.06 m
vaxoi cic dai dat — 0.53 m sau thoi gian 369 gi¢ tinh toan.

o | _-j““_iﬁ

i _— ; gen ) =TU.—-— - =q'H s -
g g \ | = ¥ \
w | 1 i1
| 1§ .{ \ '
| N :— '.\ r“ “\_ A
> L ol v
. Ninh Lic Y i || Ninh Lgc v )9
. ] | =g ]
J -\"‘\.\ ; J - N
4 V:"\. & A | .-f.,.". ;:l'? 4{ 4
Y A0 f Ll
1 '-E::h-. '#4—5’5}5{; | _III:\ T‘_:_-:_ --_JI"-FQ
e T } -
\ { ! "\.. !
e S.Ngi D ! S S N D
d = b : -'!h
W . = o
L = N
| 'f'! _M \ ]
_ | MWinh Lje y ot
\'. '.I.
I'&"*_“—' = )}" Hinh 7a-c: Phan b0 x6i - boi tai
Y 4 N2, khu vyc dinh dam Nha Phu: - a.
'Y O llic 15h ngay 31/10/2010; - b.
O, o Phan bd x6i - bbi lic 23h ngay
. _j S:Ngil Dd &“. | 7112010, - c. Luc 10h ngay
. . . | 13/11/2010.
C

;|

TAI LIEU THAM KHAO

1. Bao Manh Tién (Chu bién), 2006. Bao cao diéu tra dia chat, khoang san, dia
chat moi trwong va tai bién dia chat vang bién Nam Trung Bo tir 0 — 30 m
nuwdc ti 1é 1/100.000 va mot so ving trong diém ¢ ti Ié 1/50.000. Ban do To:
Nha Trang (D-49-87). Trung tdm Dia chat va Khoang san bién, 2006.

2. MIKE 21 & MIKE 3 flow model FM sand transport module Scientific
Documentation. DHI water & Environment.

3. MIKE 21 model FM sand transport module Step-by-step training guide:
Coastal application. DHI water & Environment.

4. MIKE 21 model FM sand transport module User guide. DHI water &
Environment.

36




