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UNG DUNG MO HINH MIKE 21/3 FM COUPLE NGHIEN QU
QUA TRINH VAN CHUYEN TRAM TICH TAI VINH CAM RANH

Nguyén Ngoc Tién

Vién bia cHit vabia vt ly bién-Vién Han 1am Khoa ¢t va Cong ngh Viét Nam
E-mail: nntien@imgg.vast.vn

Ngay nhin bai: 21-5-2014

TOM TAT: Trong bai b4o nay, M6 hinh MIKE 21/3 FM COUPLEroc &p ding dé danh gia
tac dong aia séng gio, thy triéu mua gié Tay Naninh hsing ©i qué trinh in chuyn tram tich
va bién ddi dia hinhday ving bén vinh Cam Ranh. & qui nghién @¢u cho thiy: Trong mua gié
Tay Namdnh hrong aia séng gi6é va dong dly dén xu th vian chuyn tram tich va bén dsi dia
hinhday wi viing bén vinh Cam Ranh khénganh. Trong mua nay tly triéu déng vai trd chi dao
dén dgc diém lan truyn tram tich. Trong pha téu 1én, thiy triéu lam ting arong 3¢ xam nkip cia
nuéc bién va tam tich vao sau trong catim pha. Vao pha tfu xwng, yeu t nay lam &ng arong
s phét tan @a tram tich ra phia ngoaiua vinh do iy tich & tram tich i khu wec va bin déi dia

hinhgay la khéngdn.
Tir khéa: Mo hinh, Tém tich, Cam Ranh.

MO DAU

La mot trong nhiing vinh thioe tinh Khanh
Hoa quan sng W an ninh gdc phong, phat

Vinh Cam Ranh la tai nguyen v gia marién kinh € va dan sinh chinh viay viéc

thién nhién banahg cho vungtat nay. Theo tai
liéu da duoc cong b, vinh Cam Ranh c6 é
tich hbon 60 knf, chd rong nhit khoang 6 km,
an sau vao & dia ching 12 km, théng & bién
bai mét cira HNg khaing 3 km. Hat dong gio
mua theo haidng chi dao trong ram labong
Bic va Tay Namgdiéu kién hai van nhr séng

thayddi theo muais cao @a séng mua gio Tay

Nam throng nhd hon so i mua gié bong
Bic, dong chy trén toan B mat vinh bién doi
phic tap (tc d6 dong kho sat @mm 2003 bén
ddi tir 6-46 cm/s. Khu we ara vinh phin 1én cé
d6 sau tr 18-32 m, tau trén 3am tin co tie ra
vao hit cr Itc ndo. \inh couu diém Ia ch cach
duong hang hi quéc € 1 giv tau bén (cing
Hai Phong cach 18 ¢). Thay tridu trong \nh
kha déu dan, co ck do nhat tridu khongdéu.
Diéu kién tr nhién thdn loi nay cé y ngha rit
l6n vé kinh t& va Ky thuat hang li.

nghién d¢u cac qua trinh tty thach dong luc la
mot van dé Cap thiét nhim dua ra nling phan
tich, danh g|a vadinh hrong lau dai @ xay
dung cac cong trinh B, bio vé tai nguyén va
moi truong. Bé co dugc nhing phan tich va
danh giado b md hinh MIKE 21/3 FM
COUPLE d& dugc ar dung wi muc dich la
nghién ¢u cac ch do dong hrc bién nham
déanh gla chinh xac qué trinfarv chuyén tram
tich va bén doi dia hinhday i khu wrc nghién
ctu. Nghién @¢u naydugc hoan thanh &i sy
hé tro kinh phi @a Vién Han lam Khoa éc va
Cong ngk Viét Nam ram 2013.

TAI LI EU VA PHUONG PHAP
M@ hinh MIKE 21/3 FM COUPLE

ba sr dung Module thiy dong Iluc
(MIKE21/3 HD) & xacdinh trong dong chy
va phan b d¢ dang rat nec nuée.
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Module ph‘) séngdé xacdinh trong soéng
vang stit séng.

Module \an chu;en va king dong tram tich
(MIKE21/3ST) dé mo prdng qua trinh din
bién hinh thai va &n chuyén tram tich ii.

Tinh toan cadliéu kién bién ¢da moé hinh

da sr dung cac module khac trong mo hinh

MIKE nhu: Module pld séng gi6 ven & MIKE
21 - SW: M6 pling lan trugn soéng t ngoai
khoi vao h.
Mi én tinh toan va $ liéu cho mé hinh

Xay deng luéi tinh: Ludi tinh toan Bén
bong (Mesh BD) (hinh 2) plt wu cho tinh
toan thiy triéu trén toan Bin Béng lamdiéu
kién bién mrc nréc cho Iréi tinh th1y luc va

dé tinh séng ngoai ki truyén vao khu wc
nghién ¢u (Mesh 1) hinh 1.
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Hinh 1. Ludi tinh cho khu wc nghién éu
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Hinh 2. Ludi tinh cho khu wc Bién Dong
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bia hinh vung nghiénua dugc xay drng
trén kin dd co i lé 1:50. 000 i cac duong
ddng mic 0,5 m, & quy chéu UTM, zone 49.
Do séu ko séat la & mép nrde t6i 30 m i
khu wrc ara vinh va phla ngoai khuye dao
Binh Ba - Cam Ranh va quy:‘do sau Ri do
vaduoc & hda fr ban d6 Hai quan.

Ngwn $ ligu thi hai phia ngoai inh sr
dung o s dir liéu GEBCO -1/8 c@o phan di
0,5 phut.

Cac 9 liéu daodong mc neoc ngoa| Klovi
duoc thu thip va xr ly dé lam d4u vao cho cac
diéu ki¢n bién n&r phia bén cia mo hinh 4
song tréu chinh la O1, K1, M2, S2. Cédirg
so diéu hoa thiy triéu ¢ phia ngoai xa & duoc
thu thap tir co so dir liéu FES2004 wa LEGOS
va CLS.

S6 lieu nhiét do va do mudi nudc bién
ngoai kivi vinh Cam Ranlduoc thu thip tir co
s dir lieu WOA 2013dé s dung cho mé hinh
tinh caadiéu kién bién nd phia bén [1].

S6 lieu songdugc tinh toan & md hinh
song vadugc kiém tra \6i két qua tinh tr mo
hinh toan &u WAVEWACH lII. Sau khi tinh
toan cho & Bién Bong, Kt qui tinh lan trugn
séng vao b theo MIKE21 SW i cac daydiem
Al, A2, A3 £ duoc Iay lam biéndé tinh toan
luai day fon (Mesh I) gn khu wc ara vinh va
ra ngoai klvi cach v khoang 4 km, kéo dai
doc hai phia ¢a vinh 6 km [2, 3].

S5 ligu gio trén toan nén tinh (MESH BD)
dugc duoc cung ép boi Vién Khi trgng Thiy
van trong thang 11 am 2009 va thang 6am
2013.

Tham $ nham day (bottom roughness)
trong nghién tu nay lra clpn sr dung cac B
sd Manning (n) bén doi theo khong gian &
g|a ti 0,018+0,023. Cacéhsd manning &n hon
o diéu kién tram tichday la \at liéu th6 va nb
hon & didu kien trAm tich day la lt min. Gan
ctr dé tinh toan cac $sH nay dra vao n do
phan b trim tich ﬁng mit va tai léu huéng
dan lra chon cac B s6 manning [4]. \An tbc
ling dong aia tAm tich b ling duoc chon 1a
0,1 mm/s [5, 6].

Cac trwong hep tinh toan

Thoi gian mé plang: Béo thang 11 am
2009 va gi6 mua Tay Nanim 2013. Vao mua



nay gio chi yéu thoi theo hai leéng Dong Bic
va Tay Nam, nting chi yeu la Tay Nam, song
song \bi duorng by bién vinh Cam Ranh.
Huéng nay 40 nén lwéng song ch dao co tac
dong dang K toi dién bién duong by theo mua.

KET QUA TINH TOAN

Tac dong aia séng trongdiéu kién gié mua
Tay Nam

Hudng gi6 trén toan Bn Pong thayddi
theo mua gay nénuldbng soéng @ng theo hai
huéng chinh 1abdng Bic va Tay Nam. Vao
mua giébong Bic, séng trén toan Bi Dong
(hinh 3) tac dng chi yéu theo hréng Pong
Bic, d6 cao songfat tir 0,3 + 2,6 m, do tong
duong by nam theo lrong Tay Nam nén séng
ngoal ki Bién Béng lan trugn tac aing
vubng géc i duong by va hréng tnre tiép dén
ctra vinh, vao thi diém nay khu vc ngoai @¢a
vinh cHu tdcdong manh nhit cia s6ng va dong
chay, chidu cao séng ngoaita vinh khaing
0,2dén 0,4 m.
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Hinh 3. Truong song gié mua Tay Nam trén
Bien béng

Vao mua gié Tay Nam,udng séng trén
toan Bén Bong (hinh 3) ch yéu theo lréng
nay, do cao song trén toan dm dat tir 0,2 +
2,4 m,duong by bién tinh Khanh Hoadi 16m
do d6 hién twgng khac x séng theadia hinh
xay ra. Khu wc ngoai &a vinh (hinh 4)d6 cao
séng chdat 0,4 m. Songtuoc truyén vao ving
ctra vinh cH dat trung binh 0,02 m.

Ung ding mé hinh Mike ...
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Hinh 4. Tru:orng séng gi6 mua Tay Nami t
vung bén Cam Ranh

Song gio trong inh Cam Ranh khongﬁm
do dic diém dia hinh (c6 nhiu eo va mt o
dao chin). PHin chiu tAcdong séng nhiu nHit
trong inh Cam Ranh la ph|a bén ngoahni T
day do cao song ec dai co th dat 1 - 2 m
(trong diéu kién bao) Wi cac song co chuyk
trung binh 1 - 2 s. Bh bén trong inh Cam
Ranhdd cao séng gim dang K do c6 eo Hon
Luong (dao Binh Ba). Tacdong song mnh
nhét 1 ving ven b phla Bic thi trdn Ba Ngoi
(6 8 km)do cao séng ec dai co th dat tai
vung nay la 0,5 + 1 m.bng song co tacwhg
manh nhit cho khu wc vinh Cam Ranh la
huéng Dong Nam.

Trwong dong chiy trong mua gié Tay Nam

Vao thyi diém nuée lon cia thang 6 hiéng
dong cliy tong hop ¢ vung ara vinh Cam Ranh
bien dong manh theo pha dadong aia mrc
nudc trieu. Trong pha téu Ién, dong chy co
huorng tr bién vao phia trongua vinh. O phia
ngoai \inh, hréng dong chy chi yéu la bong
Nam - Tay Bic (hinh 5). Trong pha tu nay,
céac kidi nuac di tir phia ngoai vao vang veryb
vinh. Van téc dong cly phd bién trong khang
0,2+ 0,5 m/s.
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Hinh 5. Truong dong chy thang 6 (pha tl lén)
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Hinh 6. Truong dong clly thang 6 (pha &u
Xuong)
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Trong pha tdu xung e do dong chy lon
hon (dic biét 14 cac &p nroc trén nat). Van toc
dong clly ¢ pha tréu nay plé bién daodong
trong khang 0,2 + 0,7 m/s (hinh 6).4dng dong
chay chi yéu theo fréng tr b ra phia ngoai.

Van chuyén tram tich va bién déi dia hinh
day trong mua gié Tay Nam

Trong thang 6 (moba khédic diém van
chuyén va king dong aia tim tich c6 lién quan
chit chg dén ché d6 thay dong luc va ngén
cung @p trAm tich. Do ynh Cam Ranh,ulu
lwong cac con soéndd ra khéong nkiu vi \ay
ham kong tédm tich dia cac séng tvng co
gia ti khdng bn nén plam vi phat tan ¢a téam
tich ra viing kin phia ngoaiing rt han clé.

Trong pha tdu 1&én twong dong chy co
hudng tr phia bén vao @ra vinh vi \ay viing c6
ham lrong tAm tich cao (ch yéu 1a tdm tich
lo ltng) b day dan v phia trong inh ving
nuéc c6 hamikgng tam tich b ling cao cho
sat phia ngoait@ \inh va phia trongi@a Binh
Ba (hinh 7). Cac khuue khac hamuong tédm
tich khéng &n.

Trong pha tdu xudng, khdi nuéc tir vinh
hudng ra bén codiéu kién phat trén manh hon
nén dong chy lai dua tAm tich phat tdn ra
phia bén. Tuy nhién douu lwong nréc trong
mua khé kh& nk nén & chénh ¢ch pham vi
cia ving méc c6 ham wong tdm tich cao
trong pha téu I&n va tréu xudng 1a khéngén
(hinh 8).

Trong @& con nrgc ham drong tém tich chi
yéu la tdm tich b ling c6 gia tr kha n vi
vay sr thay ddi dia hinhday cH daodong tr
0,002dén 0,03 m.
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Ung ding mé hinh Mike ...
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Hinh 7. Van chuyén trim tich va bén di dia hinhday thang 6 ltc téu 1én
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Hinh 8. Van chuyén tram tich va bén d6i dia hinhday thang 6 luc téu xung

Nhitng tac ddng trong diéu kién b&o

Khu wec mién Trung hang #&m chiu anh
huéng ring ré caa cac on bdo, gay nén i
hai ning ré cho ngroi dandja phrong. Viéc md
phéng qué trinh ng nhr tacdong aia baodén

cra vinh nlim danh gia nguyén nhan wénh
huong aia hién twongdic bist naydén khu wr.
Hinh anh m6 plding wn bdo MIRINAE
thang 11 am 2009d6 bo vao khu wc Bien
bong cho thy truong song trong béo phiyp
véi hinh anh € tinh aia wn b&o nay & vi tri

23¢
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tam b&o @ng nhr huéng dch chugn (hinh 9, véi dusng by bién, chéu cao song 18t 1 dén
10) Tai khu wrc ara Cam Ranh, danh hrong 3 m. Séng tin sat vao phiai@ vinh Wi chiéu
cua bao séng g thing vao @a, vudng goc cao khang 0,5 m (hinh 11, 13).

o ' ) L’Eﬁm sl ;
H|nh 10. Trudng séng trong bdo MIRINAEi Bién Bong (12h 02/11/2009)

Vi bién do triéu nho, thay triéu da khéng bd va naroc lai pha hiy bo mang theo ém tich
lam ting arong haic han ché sy phat tan éa  ra ngoai (hinh 11, 12). Qua trinh néy/lam can
qué trinh ¥n chuyén tram tich tr trong \inh ra  bang ki x6i khi con b&o Kt thic. Séng va gié
phia ngoai vi §y trongdiéu kién bao thiy triéu  trong b&o éng Wi pha tréu Ién lam ing arong
da khonganh hréng nhéu dén phan B tram s khu;éch tan thm tich & cac éng rudc phia
tich theo khéng gian (hinh 12, 14). dusi 1én cac ing trén nat (h|nh 15) Vao pha
tridu xudng, anh hréng aia séng- glo ing lam

Nhitng anh hréng dong thoi cia song va db duc & phia ngoaiang léndang K,

gi6 da dugc khao sat théng qua caddh hin
tinh todn va phéan tich ®h céac teong hop

thang 6. Trong thyi gian bao, ch yéu xay ra nroc

dang, dong vendlén. Dign bién qua trinh gn
Trongdiéu kien b&o song va dong vewr 2 chuyen tram tich b lung va bén dong dia hinh
hai yéu t chinhdua tam tich tr ngoai khvi vao  day duoc thé hién & hinh 15.
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Hinh 12. Treong dong chy bdo MIRINAE ldc
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Ung ding mé hinh Mike ...
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Hinh 15. Phan 6 trim tich b lung va tAm tichday trong bdo MIRINAE

KET LUAN

M6 hinh MIKE culng i viéc xacdinh cac
diéu kién bién cho mé hinfié xac dinh anh
huong aia séng gio, thy tricu trong mua gio
Tay Nam va trongliéu kién c6 b&odén quéa
trinh van chuyn trAm tich va bén d6i dia hinh
day ti vinh Cam Ranh c6 éhchip nhan dugc
thong qua cacét qua duoc kiém ching Wi sb
ligu thyc do [7]. Tur nhitng ket qua do, co tit
dua radugc nhing ket luan sau:

Truong song trong mua gido Tay Nam v

trong diéu kién bao i vinh Cam Ranh khon
lén dodac diem dia hinh (co nléu eo va mt
s6 dao chan). PHin chu tacdong song nléu

nhat trong \inh Cam Ranh la phia bén ngoai

Tai day do cao séngec dai co thé dat 2 + 4 m
(khi c6 bao én) i cac soéng cé chuyktrung
binh 5+ 8 s. bén trong inh Cam Ranlkio
cao séng gm dang ¥ do c6 eo Hon tong.
Tac dong song mnh nkit 1a vang ven b phia
Béc thi tran Ba Ngoi,do cao song ec dai co
thé dat tir 0,5 + 1 m. Cac vung khac trongnia
Cam Ranh c&do cao séng khéngtang K.
Hudng séng c6 tddong manh nhit cho khu
vuc vinh Cam Ranh ladtvng bong Nam.

Dong triéu manh nhit tai cac viing kp (eo
HoOn Luong) ¢ d6 dong arc dai khi trieu 1én
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co the dat 0,2 + 0,5 m/s, con khi & xusng |a
0,3 + 0,6 m/s. Vung dong & twong doi yeu la
vung trongdam, ¢ d6 cyc dai 0,1 + 0,4 m/s.
Toc do dong tréu trung binh cao rilh & khu
vuc ara vinh.

Dao dong mrc nuéc tai Cam Ranh mang
tinh chat nhat trieu khéngdéu. Dodac diém dia
hinh a@ia vinh Cam Ranh (tic vinh dai, ngt
ctra chinh) khi c6 bao cédtgay ra hén twong
nuéc dang.bong thoi dong chay do gid co th
.gay hén tuong nréc don haic nrde rat i cac

%&hu wrc by phiabdng Nam va Tay Namua
9 vinh Cam Ranh.

~ Dgc diém van chuyn tram tich va bin
doi dia hinhday trong mua gi6 Tay Nam vung
vinh Cam Ranh&u nhr khdngdang K. Trong
d6, thiy tricu dong vai tro_ch dao den dic
diem lantruyen, lang dong tram tiché khu wrc
nay. Trong pha téu |én,anh hrong aia thiy
tricu lam &ng arong sr xam nkp cia nréc
bién va tdm tich vao sau tronginh. Vao pha
tricu xuong, yeu to nay lam ing arong sr phat
tan @a tram tich ra phia ngoaii@ vinh. Trong
dieu kién c6 bao #y ra nréc dang, dong ven
bd 16n. Dién bién qua trinh §n chuyn tram
tich lo ling va bén dong dia hinhday chiu anh
huong lon ala song va dong élg doc bo, day
|4 hai nh&nd chinh pha ty bo mang tém tich
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ra ngodi. Sau khion bdo Kt thac tdm tich Waves”, Coastal Engineering, Vol. 18, p.
ngoai khvi duoc mang 4i, qua trinh nayia lam 83-110.

can tang ki xoi tai ving nghién gu. 4. DHI - MIKE 21/3 Couple Model FM, User
TAI LI EU THAM KH AO Guide, DHI Software 2007
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Sediment Transport by Currents and

STUDY ON THE SEDIMENT TRANSPORT PROCESSES IN CAM
RANH BAY USING MIKE 21/3 FM COUPLE MODEL

Nguyen Ngoc Tien
Institute for Marine Geology and Geophysics-VAST

ABSTRACT: In this paper,MIKE 21/3 FM COUPLE software was applied to asstss
impact of wind, wave, current, tides in South-Wmashsoon on sediment transport and bottom
terrain modification in Cam Ranh bay. The resultews that: In South-West monsoon, the impact of
wave and current is minor. Tide is dominant factfiecting sediment spread. In the flood tide
phases, tide increases the penetration of sea vestg@rsediment from open sea into the lagoons and
vice versa during ebb tide phases, hence, sediawnimulation and bottom terrain modification is
not much.

Keywords:Model, sediment, Cam Ranh
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