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Tém tat: Cac bai tém phia bic va nam ciia song Cai ctia vinh Nha Trang da xdy ra qué trinh x6i
trong nhitng nim gan day Viéc xac dinh ché do thuy dong luc Va nguyén nhan giy x6i cho cac bai
tam khu vuc nay hién vin dang 13 bai toan mo va 1a dé tai cudn hut nhiéu nha khoa hoc. Nghién
clru nay trinh bay két qua tinh toan ché do song trong 20 ndm cho vinh Nha Trang bang mé hinh
phd séng dimg EBED va dong van chuyén tram tich doc bd qua cic mit cit theo phuong phap
CERC cho cac bii tam phia bac va phia nam cua séng Cai cua vinh. Két qua tinh toan can bang
dong van chuyén doc bo cho thiy cac khu vuc ¢6 xu thé bdi x06i va cb thé ton tai dong rip (dong
ngang bo). Céc két qua nay c6 ¥ nghia tham khao cho c4c nghién ctru va tinh toan vé cac qua trinh

ven bo cua vinh Nha Trang.

Tir khéa: Bai bién Nha Trang, CERC, song v&, van chuyén doc bd, mo hinh séng EBED.

1. Mé diu

Vinh Nha Trang nam & phia dong thanh ph
Nha Trang, thudc tinh Khanh Hoa, gidi han
phia bic 1a miii K& Ga, phia nam 13 miii Dong
Ba. Vinh Nha Trang la vinh bién 16n tht hai sau
vinh Van Phong cua tinh Khanh Hoa véi dién
tich khoang 500 km®. Py ciing 1a mot trong 29
vinh dep nhit thé gidi, 1a trung tam du lich va
dich vu dang c6 tdc do ting trudong nhanh cua
tinh Khanh Hoa néi riéng va khu vuc Nam
Trung Bo noi chung. Vinh Nha Trang c6 chiéu
dai khoang 16 km va chiéu rong khoang 13 km.
Vinh théng v6i bién ngoai qua hai cira: cira
chinh phia dong béc, cira nho hon phia déng
nam. Ngudn nude ngot chinh d6 vao vinh Nha
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Trang la tir sdng Cai. Bén canh nhiing thé manh
vé du lich, hién tai khu vuc bai bién vinh Nha
Trang dang tn tai mot s6 han ché sau: a) Bii bién
chiu tdc dong cua song lon trong thoi ky mua
dong, khi co bdo va gi6 mua dong bic [1-2];
b) Bii bién bi tac dong boi x06i, bién ddi manh
theo mua [1-2]; c) bai bién hep, c6 d6 ddc 16n
va sdu, gay bat lgi cho viéc tém bién vao thoi
ky mua dong; d) Su phat trién cua cac con
ngam & cira séong Cai tic dong toi bai tim & lan
can ctra [3].

2. Phwong phap mo phéng

Khi s6ng truyén tir ving nude siu vao ving
ven bo, cic qué trinh bién doi song thuong bién
d6i dang ké do su bién doi cia dia hinh day nhu
hiéu ng nudc nong, khic xa, song vo va két
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qua din dén su bién d6i cac dic trung song.
Truong hop phtc tap hon ntra 1a xung quanh
cac cong trinh ven bd. Trong nhing thap ky gin
day, m6 hinh song da dugc nghién ctru va phat
trién manh m&. Mdi mot md hinh déu co nhitng
vu va nhuoc diém riéng. Cho dén nay, co thé
phan cac mo6 hinh thanh 2 loai la “cac mé hinh
trung binh pha (phase-averaged models)” va
“cac mo6 hinh xét theo pha thuc (phase-
resolving models)”.

Cac md hinh xu ly theo pha tlnh todn céc
dic trung séng chi tiét trong mién thoi gian
bang cach giai phwong trinh bao toan khdi
lugng va dong lugng. Cac md hinh duoc phat
trién theo phuong phap nay thuong goi 1a md
hinh Boussinesq [4]. Mot s co quan nghién
ctru dd phat trién thanh cac phan mém chuyén
dung nhu DHL, .... Tuy nhién, cac mo hinh loai
nay yéu ciu sb lu0’ng tinh toan rat 16n va
thuong chi 4p dung voi quy mo khéng gian nhd
trong ving nudc néng.

Cac mo hinh trung binh pha bo qua nhiing
bién d6i cua song trong pha song, chi xét den
bién ddi trung binh cua séng trong mién tan sb
dua trén quan hé can bang niang luong hodc cin
b?mg tac dong. Loai md hinh nay dac biét thich
hop v6i bién dbi huéng song trén quy méd
khong gian 16n do giam kho khan vé mat tinh
toan. Loai md hinh nay c6 thé ké dén nhu
SWAN model (Booij et al., 1999), STWAVE
model (Smith et al., 1999) and WABED model
(Linet al., 2008) di dugc ap dung phd bién ¢ ca
ving nudc sdu va nudc nong. Cac tac gia
Panchang va Demirbilek (1998) chi ra cac loai
mo hinh dy bao song ap dung trong ving ven
bo st dung phuong trinh céan bang nang luong
hay can bang tac dong khong truc tiép mo ta
duoc hiéu tmg nhidu xa va phan xa. Tuy vay,
Cac qua trinh nay dugc bd sung vao theo
phuong phap gin ding [5-6]. Nhom tac gia
P.T.Nam, L.X.Hoan (2010) dd bd sung hiéu
ung séng cudn, tuong tac song dong chay. Mo
hinh d3 dugc kiém nghiém dua trén s lidu thi
nghiém cta Bo qudc phong My [7].

Khu vuc quan tdm la vinh Nha Trang, tuy
nhién mién tinh séng dwoc mo rong 1én ca phia
bac va xudng phia nam (Hinh 2).
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Hinh 2. Mién tinh song (trai) va khu vuc
vinh Nha Trang (phai).

Mo hinh song da dugc hiéu chinh véi sb
liéu thuc do trong cac thoi doan dac trung cho
mua dong va mua heé. Cac hinh dudi day minh
cho théy giita két qua tinh toan va thyc do.
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Hinh 3. So sanh hudng song (thoi doan mua dong).
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Hinh 7. So s&nh chu ky s6ng (thoi doan mua déng).

Hinh 8 So sanh chu ky song (thoi doan mua he).

Tiép theo, md hinh dugc st dung dé tinh
toan m6 phong truong séng cho 20 nam voi sO
liéu song ngoai khoi lay tir ngudn sd liéu séng
toan cau voi op 1a 6h [8].

Tinh toan cac tham sb song v&d: Cac tham sb
song v& nhay cam ddi véi cac tinh toan ven bo.
Trong nghién ctru nay, phuong phap tinh truc
tiép dua trén hé phwong trinh bao toan ning
luong séng két hop voi quy luat bién d6i goc
song cua Snell dugc ap dung [9].

HzCgm €058y, = Hy Cypcosty

, . 1
sind,, sind, )
Cm B Cb
Chi s0 m tuwong tng song nudc sau. Chi so
b twong ung vdi song vo.

Cong thic duge st dung phd bién nhat
trong tinh toan dong van chuyén doc bd 1a cong
thic CERC [10]. Phuong phap nay dua trén
nguyén 1y 13 théng luong van chuyén doc bd
(tong lo lung va di day) ty 1& v6i nang luong
song doc bo trén mot don vi d dai ctua bai.
Cong thire CERC da dugc hi€u chinh dya trén
dir liéu hién truong cho cac bai cat c6 dang:

Q = ;,CypHy’ sin26, 2)
Ve, Ky
16(B—1)(1 - p)(1416)5"2
16( p »)(1.

Véi p 1a mat do nude bién, ps 1a mat do cat,
p la do xop cua cat day, hé so K; = 0.37.
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Trong cdng thirc CERC, cac tham sd quan
trong nhat 1a do cao song v& va hudng séng va.
Sai s d6 cao song 10% din dén sai sb 25% dbi
véi lugng van chuyén.

3. Két qua tinh toan truwomg séng va VCDB

Két qua tinh toan cho thdy: Khu vuc bai
tam phia bac (phia bac ctra song Cai) duoc che
chin va do vay do cao song rat nho so véi ngoai
khoi. Tai khu vyc bii tim phia nam cira song
Cai, song ngoai khoi c¢6 hudéng dong nam va
huéng nam bj cac dao phia nam che chin nén
chi truyén vao khu bai tim qua eo bién giita dao
Hon Tre va dit lién. Do vay, d0 cao song nho
va hudng song c6 xu thé doc bo.

O phia nam cira séng Céi, trong thoi ky
mua he, do cao song 16n nhét dat 0,6 m va trung
binh tir 0,1 dén 0,4 m, huéng song chu dao 1a
huéng dong nam, chu ky séng nho co 3-4s.
Nhu vdy, mia hé cha yéu 1a song do gié truyén
tir phia nam t6i. Tai cac diém phia bic cira song
Céi, truong song chi yéu truyén tir phia ctra
dong cia vinh. Do vay, song trong khu vuc nay
¢6 ca hudng dong bac va dong nam.

Khu vuc bai tim phia nam cua song Cai, do
cao séng 1on déng ké so véi song ngoai khoi.
Hudng song co6 xu thé 1a dong dong bic.

Khi séng ngoai khoi co6 huéng dong truyén
thing vao vinh ma khong bi che chin cua cac
dao, chi con anh hudéng cta dia hinh khi vao
nude nong nén khu vue bai tim c6 hudng song
vudng goc voi bo. Khu vuc phia bic vinh
hudng séng c6 xu thé déng nam.

Hinh 9. Trudng song trong gié mua dong bic.

Hinh 10. Truong séng trong gidé mua tdy nam.
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Hinh 11. Hoa sdng mua (phia nam ctra song Cai).
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Hinh 12. Hoa sdng mua heé (phia nam ctra song).

Céac sb liéu tinh toan song, cling nhu tur Kkét
qua khao sat cho thiy song trong mua dong co
dic trung chidu cao soéng déu 16n hon hin so
v&i mua heé (luén cao hon 0,5m va c6 khi dat
hon 2,0 m), va chu ky song trong khoang 6s dén
10s, mot s6 thoi diém 16n hon 14s. Huéng song
chu dao trén toan vinh 1a déng va dong bic.
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Két qua vé trudng song cho thiy dai ven bd
phia bic va nam ctra séng Cai déu thé hién dic
trung bat ddi ximg theo mua.
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Hinh 15. Cac mat cit (bdi tim phia béc).

Két qua tinh toan dong van chuyén doc bo
tai cac mat cat cua bai tam phia bac ctuia song
Cai cho thay:

Tir m3t ¢t MCIN dén MC2N dong van
chuyén huéng Ién phia bac va tang dan tu
MCIN dén MC2N (gia tri am).

Tir mit cit MC4N vé dén MC3N dong van
chuyén hudng vé phia nam (gia tri duwong).

Dong van chuyén tai mat cit MC2N hudng
1én phia bic nhung tai mit cit MC3N dong van
chuyén lai huéng xudng phia nam.

Céac thang mua he, phan Ion d6 cao song
nho hon 0.5m. Do vay, khong xét den tac dung
gay van chuyen tram tich. Tai mat cat MC4N,
huéng song dien bien phuc tap hon do vi tri nay
gan Hon Chong dan den dong van chuyen doc
bo cling dien bien phuc tap hon.

Xét dén su can bang tram tich doc bo thi két
qua cho thiy: Dong van chuyén ting dan tir
MCIN dén MC2N. Nhu vay, béi trong khoang
nay bi thiéu hut tram tich hay xu thé bai bi xoi.
Tuy nhién, khu vuc MCIN c6 dia hinh day da
gc 14n ra bién, chua c6 bai, vat liéu ¢ day tho,
nhiéu d4, kho bi x6i. Nhu vay, néu nudi bai khu
vuc nay can chi y dén nguy co thiéu hut tram
tich do c6 xu thé bi xoi.

Dong van chuyén tang dan tir MC4N vé dén
dén MC2N. Nhu vay, bdi trong khoang nay bi
thiéu hut tram tich hay xu thé bai bi x6i. Tuy
nhién, khu vuc MC4N c6 dia hinh day d4 gdc
I4n ra bién, chua co bai, vat lieu ¢ day tho,
nhiéu d4, kho bi x6i. Nhu vay, néu nudi bai khu
vuc ndy can cha ¥ dén nguy co thiéu hut tram
tich do cd xu thé bi xo6i.
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Hinh 16. Dong van chuyén doc bo (cac thang).
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Trong khoang gitra MC2N va MC3N dong
van chuyén c6 xu thé tu vao gitta. Nhu vay, vé
mit can bang thi bai trong khoang nay s& boi.
Nhung trong thyc té, bai & khu vuc nay lai bi
x61. Qua d6 thdy rang ton tai van chuyén ngang
bai c6 thé dong vai tro déng ké 1am x6i céc béi
tam trong mot sb giai doan trong nam, dic biét
trong cac diéu kién chiu tac dong chinh cia bio
va gio mua manh.

Dong van chuyén tram tich doc bo cé vai
trd quan trong trong bién d6i dai han bi, tuy
nhién cac dong tram tich ngang bo xay ra trong
gi6 mia manh va bao lai c6 vai tro quyét dinh
trong qua trinh hinh thanh duong bo can bang va
trac ngang bd can bang. Nhu vay, dé co duoc quy
hoach phét trién bén viing cac bai tim, can c6 sy
két hop cac dang cong trinh han ché dong bun cat
doc bo theo dang cac ké mo han két hop céc cong
trinh phé séng lam suy giam di vai cac song I6n
trong béo va gié mua manh.

Két qua tinh toan dong van chuyén trim
tich doc bo tai cAc mat cat bai tim phia nam:
Céc vi tri mat cit duoc chon nham gigi cac khu
vuc bai tim. Tu d6 két qua tinh toan van
chuyén tram tich qua céc mat cét giup xac dinh
can can can bang van chuyén doc bo.

Két qua tinh toan cho thiy sy mét can bing
vé dong van chuyén doc bo. Nhu vay, tai cac
khu vuc bai tdim c6 xu thé bdi nhung trong thuc
té va phan tich dién bién bai lai thiy cac bai phia
nam bi x6i. Nhu vy, ton tai qua trinh van chuyén
ngang bo lam x6i bai phia nam trong cac khang
thoi gian ngan cuc bd do bdo va gié mua.
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Hinh 17. Vi tri cac mit cét.
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Hinh 18. Dong van chuyén doc bo (cac thang).
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Hinh 19. So d6 dong van chuyén doc bo.

Bai tim phia béc, truéc UBND (phia nam nha
khach 378) c6 dong van chuyén doc b bién dong
theo muia 16 rang va dang ké nhat. Pay 1a bai tim
can duoc cai tao cho muyc dich ning cao kha ning
va mire d6 an toan cua béi tim.

Ddi véi bdi phia biac Hon chdng, tinh toan
cho thay kha ning dong van chuyén doc bd c6
xu thé gap nhau tai khu vuc trudc Nha Vian
Hoa. Pay ciing 12 noi c6 nhiéu kha ning tao ra
dong rip mang tram tich di ra phia ngoai khong
cho phép tich ty trim tich ven bo dan dén hinh
thanh bai tam.

4. Két luan
Mb hinh song da duoc kiém nghiém véi sb

liéu phong thi nghiém. Mac du kiém nghiém
v6i 2 chudi so lidu thuc do séng trong mua he
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va mua dong tai hién truong cho két qua tot
nhung chi dugc xét voi 2 khoang thoi gian
ngan. Tuy nhién, viéc kiém nghiém trong thuc
té con it, can c6 thém sd liéu song thyc do cia
khu vyc nay phuc vu cho viéc hi¢u chinh mo6
hinh. M6 hinh séng & day 1a m6 hinh song dirng
nén cac két qua tinh song chi dang tin cay dbi
v6i viing c6 dia hinh day it bién doi theo thoi
gian nghia 1a tor vung nudc cé6 d sau toi han
vao bo, két qua cd do chinh x4c chua cao. Tuy
nhién, viéc tinh toan véan chuyén trAm tich
khong phu thudc vao diéu nay do dic trung
song tai mdéi mot mat cit duoc la"iy tai diém
nude c6 do sdu ngoai vung téi han (16n hon do
sdu tdi han) va tinh toan cac dac trung song vo
theo phuong phap da dé cap & trén. Két qua tinh
van chuyén tram tich doc bo theo phuong phap
CERC mac du c6 d6 chinh xac khoéng cao
nhung cho thdy xu thé cua hién tuong boi va
x6i hodc ton tai dong rip

Céc két qua ctia nghién ciru nay ¢ ¥ nghia
tham thao trong nghién ctru vé bién ddi béi
bién, quy hoach bai tim cho khu vuc.

Lol cam on

Nghién ctru nay dugc tai tro boi Truong
Pai hoc Khoa hoc Ty nhién trong dé tai ma
s6 TN.16-21. Céac tac gia xin cam on sy tai
tro nay.
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Calculation of Wave Regime and Longshore Sediment
Transport in Nha Trang Bay, Khanh Hoa Province

Vu Cong Huu, Dinh Van Uu
VNU University of Science, 334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam

Abstract: The north and south beaches of Cai river mouth of Nha Trang bay has been eroded
significantly in recent years. The hydrodynamic regime and reason of beach erosion causing are still
open problems and are subjected to many scientists. This research presents the results of calculation of
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the 20 years wave regime for Nha Trang Bay using the steady-spectrum model (EBED) and longshore
sediment transport by CERC method at cross-sections of the north and south beaches of Cai river
mouth of Nha Trang bay. The result shows that the imbalance of longshore sediment transport and the
trend of rip current may be occurred at beach areas. These results should have meaningful reference in
the investgations of nearshore processes in Nha Trang bay.

Keywords: CERCE, EBED model, wave model, Nha Trang Wave, longshore sediment transport.



