Tap chi Khoa hoc va Céng nglé bién T11 (2011). $ 3. Tr 15 - 30

VE NHUNG CAU TRUC THUY PONG LUC PAC THU GAY
XOI L O-BOI TU TAI DAI VEN BO NAM TRUNG BOQ

LE PHUGC TRINH, BUI H ONG LONG, LE PINH M AU, PHAM BA TRUNG

Vién Hai dwong hec

Tém tit: Nhing aiu trac thiy déng lec dac thi bao @m cac xody thén chiéu kim
dong o duwec hinh thanh vash tai trong cac vnh hy (open bays) thic dii ven ¥ Nam
Trung b, cac phan khu séng chirytiép trong teong séng nhiu xa. Nhanh Tay €a xoday la
nhan 6 quan tpng hic nhit gay ra tinh teng i ldp cac ¢a, dién hinh 1a @a Sa Hunh,
cia Tam Quan vaua Dé Gi. Mii nhd va cac chdéng ngii vt ven b nhir ké n han, ké éng,
V.V... , 4O ra treong séng nkiu xz chiza ba phan khu, trong6 phan khu séng chdy tiép
déng vai trodac biét quan tong gay nén tinh sing x6i br bo quyét liét nhat. Pién hinh 1a bai
bién Phan Thit va a/m dan @ bo Nam thi trdn La Gi, wi truong séng chu anh heeng aia
cac ¢ thong ké @ng. P6 cing la mit trong nhing nguyén nhan chinh gay tinkng déng,
mo cira An Hii (d@am O Loan).

Tir khoa: Nam Trung b (NTB), thiy thach déng lec, xody thdn, mii nhd, x6i b-boi
tu, khac ¥, nhiéu xgz, huéng Pong Bic (NE),PongPong Bic (NNE), Tay Nam (SW).

l. MO DAU

Hé thay dong lec ven I va hinh thai b Nam Trung b (NTB) tir Ba Ning dén Binh
Thuin mang nhiu nétdic thu wo ra nlitng cu trac thiy dong luc tach bét va khac bit
nhau, va do 1a nhing dang x6i 15-bdi tu khadién hinh gayanh hréng dang I 1én cuc
sdng cac 6ng dong dan o va hat dong kinh € - xa i ¢ nhiéu dia phrong. Thrc tién
doi hoi cAc nha khoadt phai diéu tra-nghién ¢u mdt cach © ban nhiing vin dé nay, cho
nén nmot sb dé tai da duoc trién khai &i Vién Hai duwong hpc. Bai bao naydng hop khia
canh dong luc cia céacdé tai, chd tong nhing cu trac thy dong hrc auc b mang tinh
dic thu va o ché hinh thanh ching, éh quan & véi nhiing khu & bi x6i haic bdi
nghiém tong.

Nhan 6 bao trim ¢ khéng gian va thi gian déi véi hé thay - thach dong luc dai
ven by mién Trung bao §m tacdong aia cac tedong séng b mit tir Bién Bong lan trugn
vao by, caa k¢ dong cliy ven by duge hinh thanh &i gié va cié do dia chugn trén Bén
Poéng, tdaiong aia thay tridu va dong tdu ven . Dudi dang bién éng nham va § gi,
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bd bién tao anh hréng ngroc lai d6i véi qua trinh taaiong d6 lam thaydoi nhit dinh
ché va hinh thai chudn dong aia nréc bién trong bp séat . Bac biét, nhitng cang “gd
ghé 16n” va ptb bién nhr cac ving-vinh, niii nhd, I ca cac ké bin, v.v. ... thrdong ko ra
nhitng diu tric thiy-thach dong hrc cuc bd khadic sic vé khia @nh khoa bc va cé y
ngha I6n vé mit thuce tién.

ll. TAILI EU VA PHUONG PHAP

Bai bao ara trén niing dr liéu cia cacdé tai da duoc thuc hién gin day nhr dé tai
“Panh gia nitng tacdong aia cac cong trinhdm vé dén mdi trong ving da séng ven
bién Nam Trungb” (L& Pic Trinh, 2008a)Pbé tai “Luan ching khoa kc ki thuat phuc
vu cho quin Iy tong hop va phéat tén bén vitng cii ven by bién Nam Trung b dap tng
muc tiéu chén lugc phat trén kinh € bién” (L& Phréc Trinh, 2008b)Dé tai KHCN.06.08
vadé tai hop tac nghiéneu véi Vién Hai duong hoc Quic giaAn Do (Lé Phréc Trinh,
2000; 2008a). ¥ c4c tr liéu leu trit v& cac cdng trinh nghiénira x6i-bdi, qui luat thay
thach dong fec viing ven b ching téi ttn hanh phan tich, ly &ji nguy@én nhan, « ché
hinh thanh cacau trac thiy dong luc dic thi va ghi nhn nhing dic diém oo ban tap
trungd mot sb khu wre dién hinh i dai ven bén NTB.

. K ET QUA NGHIEN CUU

1. Nhitng két qua nghién aru vé x6i 16-bdi tu va bién ddi dia hinh tai dai ven bién
NTB qua khao sat thec dia
- Khu wec Gira Dai (Hgi An):

bic diém o ban caa khu we Cira Pai 14 quéa trinh dch chuygn ara séng ¢ phia
Nam lién tic hing rim vada kéo dai trong nBiu thap nién, 6c do dich chuyn trung binh
~ 50 m/rim. Biéu hién aia sr dich chuyn duoc thé hién bing mang bbi 1ap ara séng bén
bd bic (phét trén doi cat in long séng) vaa x6i 16 by séngd man bén i Nam (hinh 1).
Kém theo, sau & mua mra i by bién aia doi cat phia & throng b x6i mon con i
An Luong & phia nam thi & nhanh ra kin. Ba cé cong trinh xay kéa dc by séng phia
Nam ara nlim ngin chin qua trinh éth chuygn, nhing ké b séngdanh hr hai khoéng
phat huyduogc tac ding lau dai.

- Khu wec cac @ra Sa Hynh (Qudng Ngai), Tam Quan vaé Gi (Binh Binh):

Dién hinhé nhing roi nay la hén twong i 14p ora bén. Mii cat i phia Nam
ctra, cac bai & ngaim va roi thuong xuyén phat tén trong kénh thudp khu wrc mit cit
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cra gay @n tro luu thdng thugn bé ra vaoang. Luu Y, & day cac kénhut nhién i bién
(vinh ho) véi ddm neée ngot haic lo & bén trong, éng ca Am trongdam. Biéu hién aia
qua trinh Bi 14p nhr sau, c6 rat dong \it liéu day ven I Tay cac ¥nh tr phia Nam tran
lén, w1 lai trugc ara va bn vao kénh,do ra nliing hedi cat i (ngam va rdi) xuyén dc
theo kénh chén épdag lru thong (L& Phoc Trinh, 2008a, 2008b; Bim B4 Trung va cs.,
2010).Pa c6 nlitng ké md han xay dai ra bn ¢ vi tri phia Nam ¢a wi muc dich ngin
chin dong cat dc by tran 1én, tuy nhién kéil gay ra nling kiéu bién doi khac ¢ia dong
vt liéu cho nén Kin trong i [ap ara VAn o tiép dién.
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Hinh 1: Dic diém x4i 16-bdi tu tai CraDai (Hoi An)

- Khu wec ddm O Loan (Phu Yén):

Pic diém ndi bat nhat 1a quéa trinh luan phiédéng/my cira dam tao lach tridu cit
ngang doi céat ¢p va dai ngn cachdam O Loan i bién. P6 1a dra An Hii, thuong
nhitng nim mua bdo mnh dra duoc Mo rdi lai d6ng kin (i 1ap) (Tran Van Binh, Tinh
Thé Hiéu, 2010; Lé Phdc Trinh, 2008a). Hin trgng d6ng/mb cira An Hai gay nhitng khé
khan va thudn loi nhit dinh. Khi ara mo thi thuin loi cho viéc traoddi nudc gira dam O
Loan \6i bién, thuyén bé @a ngr dan vao ra & dang, nieng i kho khin cho an xuit
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ndng nghép va cac nganh khac do xam nlap man. Khi ara dong thidam bi ngin cach
véi bién, hu nhr khéng c6 tu thdng tr nhién. Gra Mai Nha (@a L& Thinh) anh mii

nhd & dau phia Bic doi cat khéngtong vai trd quan éng. Hign tai méi trudng nrdc trong
dam O Loan hxau di rat nhiéu cin phai duoc cii tao, diéu d6 c6 lién quandi cira An Hai,

vaday |a \in dé nan gii cuadia phrong.

- Khu wec aing Phan Thigt va aing La Gi (Binh Thuin):

Pang bkru y nhit 1a hién twong by bién bi pha W mot cach quyt liét do tacdong
séng trong trong séngbodng Bic (NE) sau khi ctu anh hrong tr cac 1 thdng ké o vé
cang ram trong @ra sdng Ca Ty vaoa La Gi. Cach &ithdng ké éng chrng 2 km ¢ phia
Nam ndt khu wre by dai chrng 1,5 km bx6i 16 cuc ky manh Iét. Bai im cia thanh ph
Phan Thét va khu dane ¢ bd Nam th trin La Gi i anh hréng arc ky nang ré, dan béc
phai di doi. O doan giita k& éng va khu x6i & thi, ngroc lai, bo bién it bén d6i, tham chi
dugc bdi nhe (L& Phréc Trinh, 2008b; Pim Béa Trung va cs., 2010).

2. Nhitng yéu té tw nhién tacddng manh 1&n dai ven bo NTB gay x6i 16-bdi tu

Nhirng béu hién x6i-bdi dién hinh tuy khac Bt vé tinh chit va cach it vé khong
gian nhing phin 16n déu cé chung niing nguy@n nhanochan, do 1a tacdong trén kich
thudc I6n aia tedong séng B mit Bién Bong, @a ke dong clay ven iy NTB, mot phan do
anh hrong dia cté do thay triéu, trongdd song va dong ély cé nguyén nhanrttruong gio.

- Gi6 va séng-gio vung vervb

Trén & mat Bién Bong ché do gid thinh hanh 1a NE (thang XI-1ll) va SW (thang
VI-VIII), chiing tao thanh hai tdong séng B mit c6 hréng lan trugn twong eng. Tir khoi
vao by, ngha la trén di ven by, sr chuyén hueéng gié trong dbi dong nhit thanh NNE
(muadéng) va SSW (mua he). Nhg vao sat & husng gié c6 nhu thayddi, cu thé 1a vé
muadéng tr Ba Ning dén Pha Yén gio thng nhit huong N, sau chudn thanh krdng NE
(Nha Trang) éi saud6 sang xéng E (Phan THt) (hinh 2a). ¢ mua hé,tong tng trong
cac khu wc dy 1a gio E, chugn thanh SE&i saudé [a W (L& Plxgc Trinh, 2000). kténg
truyén séng trong &l ven by vé co ban tuan th theo & thayddi huéng gié (hinh 2a). ¥
do cao song, theo taiéli trong chuyén kio “Bién Pong” (Nguyén Manh Hing va cs.,
2009) thido cao ac dai trung binh Bm dat 6 - 7 m trong cungdvng tr N dén NE (mua
déng) va 5 - 6 m cungudng tr SEdén S, dc by Binh Thuin 1a W (muoa he).

- Hé dong chiy vung ven b

Hé dong cldy trong dii ven by NTB 1a mbt b phan cia k¢ hoan tru Bién Bong, hinh
thanh nlr mot ciu tric lubng Bic-Nam dc theo ét bo, kich thréc khdng gian va ti gian
6n dinh (hinh 2b; Lé Rinsc Trinh, 2008b). Léng Bic-Nam c6 ngéin goc tir can king dia
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chuyén va krc cing tiép tuyén gié, trong ly thust tuyén tinh thi éc d6 dong 1a éng vec-t
cua hai thanh pin d6. Thanh phn dong cé ngbn gic song-gid gop pim ting ardong cac
tinh cHit vira néu @a lubng Bic-Nam, tuy nhién au tric dong cly song ludn mang kich
thudc nhd hon. V& mua gié NE éu tric lubng Bic-Nam &p mnh vao kb, phan dudi kéo dai
dén tan mii Ca Mau, @ong do ludng kha nanh, & dau cac niii nhé e do trung binhdat
dén trén 60 — 70 cm/s,uéc mii Pai Lanh H¢ d6 dong cly trén 100 cm/s (Cap Varella).
Vé mua gié SW niing tinh clat d6 giam trong clirng mrc nhit dinh, hrong dong trongdp
bé mat d6i khi chuyén thanh N hac N-NE, ir vi d6 11.5'N (ngang wnh Phan Rang) éing
tach ¥ ra khoi nhuong dii ven by tinh Binh Thdn cho dong chy gié co hréng ngroc lai
(Lé Phréc Trinh, 2008). Trongdx tranh thiy-thach dong luc ax thé mang tinhiia phrong
thi qui luat diéu hoa @a thiy triéu va dong téu chi dong vai trd xdc tac laming haic giam
cuong do caa nhirng sr kién tr nhiénda hinh thanh hi@ dang »y ra.

b)

' 1

Hinh 2: So d6 trudng gid va front séng (a) v&long cly ven by (b), muadéng

3. Hiéu @&ng thitly dong lec cuc by va o ché hinh thanh cac du trac riéng 1é

Hiéu ang aic bo 1a biéu hién di thuong & tirng dia phrong lam bén dang hirc tranh
chung mang tinh éo caa chuyn dong nréc bién trong di ven . Céac d thuong duoc
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tao ra i anh hrong aia bén déi dia hinh b kich thréc nh hon kich thrge caa dhi ven
bd, cho nén ching phthusc chic ke vaodic diém hinh thai b ¢ trng khu wre.

- Vé hinh thai by bién khu vec NTB:

Bo bién tr Ba Ning dén Binh Thun tréndic diém dia hinh c6 th chia thanh hai
phan khac bét. PHin phia Bic duong by 6n dinh chay doc theo kinh tu§n (~109E), do
déc I6n, dii ven by sau, tinh cfit by gd ghé khic khyu, cé nhéu viing vinh I6n nhd cu
thanh tr cac niii d& nho Ién voi nhitng dhi dt pha cat bng phing. Phn phia Namiuong
bd 6n dinh chay theo hrong NE-SW, ¥t liéu chi yéu Ia cat va cat bun nétd két dinh
khéng caoday ven ly ndng va thoai thio, c6 cac wnh hinh cung dai éng trai (L& Phroc
Trinh, 2008b). Trén nét khai qudd, & phin phia Bic ta kru ¥ ¢6 nhéu viing vinh h véi
kich thréc chrng 10 - 15 km clu doc va 4 - 5 km cléiu ngang, nh cac \inh Sa Hgnh,
Tam Quan, Tan Tmh, Bé Gi, O Loan, v.v... Poan by phia Bic cac wnh nay throng
duoc ciu tao boi nhitng mdm nuida gc 16n nhd xa ra Bin, duong by thing hdic cong
I6m vao. By phia Tay lén véi cac ddy nuita (throng 1a cach rét con kénhit nhién ngn
chirng 200 - 300 mét) vawroc ciu tao tréndia hinhdong bing dit pha cét, phat #n thanh
bai bén vong cung dai aimg 10 - 15 km. Vi ciu tao nhr vy vét bd toan unh throng cé
dang hinh méc cau, phia Bic vinh luén lm va k&n viing, nhing ¢ phia Tay thi la bai
thoai thai va & bi x6i l6-bao mon nb d6 theong xuyén cungép vat liéu cho Bi |ap ara
kénh théng ra Bn. O phan phia nam (Binh THm) ta $ luu y i mot 6 ¢dng trinh §
thuat ven bén. D6 1a cac kA théng ké cléng song Bo vé cang & cac ¢ra Phan Ri, Phan
Thiét va La Gi. H thong ké c6 dng haidé bé-téng dai¥ng chii hinh gong kim xuyén ra
bién chrng 1,0 + 1,5 km (hinh 8), c6 taamh nhr nhitng chréng ngi vat nhan 4o ngin
chin moi tacdong tir phia bén.

- Lép bién ngang ven & va qua trinh hinh thanh chugn dgng xody ac bj trong
cac vinh hg ven :

Cau tric Ibng Bic-Nam ven b NTB ludn &p sattuong by gdb ghé khic khyu, dic
biét trong mua gié NE. Ma séat trong qué trindptikic $ tao ra trong di sat by mot 1op
bién @i la l16p bién ngang (horizontal boundary laye®$ day nong aia lop bién ngang
khac nhau tuying Vi tri va mirc d6 anh hrong aiadic diém bién @i bo, tinh chit chuyén
dong trong &p biéndé ding bién ddi theo ot cach trong ung. Trong ép bién ngang tinh
chét rdi (turbulent) kidng ché chuyén dong aia nréc bién, vi \Ay c6 thé biéu dién thanh
phan doc by cua e do dong clay bing phrong trinh Bernoulli :
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W= 2p+cC 1)
Po

Cac ky héu: w -tdc do dong ;P — &p sét nuéc ; p, — matdo ; C — hing $.

Ta dung mt trudng hop cu thé va pto bién cia vinh hy & NTB dé xay drng o do
dong trung binh trongyp bién ngang (hinh 3), tréw g€ biéu thi tap hop dudng dong va
cac mit cit toc do dong @c by. Ly thuyét thiay dong luc cho phép phan tich chiéti
chuyén dong trongdé nhr sau. Theo quiit bio ton thé tich, drsi anh hréng aia mii nhé
dia hinh (i Bic va Nam nii nho) tip hop cacduong dong bdon ép dn vao b tir trudc
va gin rong din ra tr saudinh nhd, B day @a lop bién ngang ©ng din tir truéc va day
dan tr saudinh nhd ndt cach trong tng. Cung i biéu hién d6 téc dé dong @c by ciing
s3 tang din va gam dan, trc 12 ¢ clng khang cach bo thi thc do dong ac by 16n dan
lén tir mat cit | (phia Bic) t6i mat cit Il roi mat cat 1l (dinh nhd), kéo theo |a giéi tap
suit nuge s nho dan twong tng (theodinh Iuat Bernoulli). Saudinh nhd, & mit cit 1l t6i
mit cit IV (ndm bén trong riii nhd) xudi theo hisng dong dc b thi tién trinh hoan toan
nguoc lai, téc do giam din con &p sit ting din. Nhr vay tir mat cit [l tré vé phia Nam
nudc bién chiy theo hréng ting &p sét, diéu kién do busc phii hAm bc d6 dong. Trong
|6p bién ma sat tinhdang hdm éc kéo dai chaén khi thc do triét tiéu (mit cit 1V).

Tai noi triét tiéu dongit phai xay ra hén trong bu tir nuéc (compensation)rtphia
dbi dién, dodd hinh thanh dong biitmgueoc chiu ¢ phia kia nit cit IV. Qua trinh bu
la qué trinh kich thich dong @&ho phia BT vinh (mit cit V). Tai mat cit IV xuat hién
d6i tu dong, frc 1& mbt d6i ma ¢ d6 xay ra sr gip nhau gka hai lbng dc by dbi lap
huéng — dong trongdp bién ngangit ngoai vao va dong buttrdoc by tir Nam Ién. Mrc
nudce tai day dang caodn binh throng din dén hé qua tAch b caa ke dong chiy, ding trc
la tach I caa I6p bién ngang tridn thing. Sr két ndi caa dong bu i véi hé thong dong
tach & chay vé Nam to khai ném ré rang ¢ sr khoi dong qud trinh hinh thanh xoay
thuan chiéu kim ddng b ¢ phan trén @a I6mdia hinh by (vinh hy). Bandau xoay nib,
chra hoan cinh, ap sat b phiadinh vinh. Go ché van chuyn xody theo laing @ dinh
ven by (4Q = 0P/dn) lam cho cac xoay mhtach I va dch chugn xudi theo wnh,
nhuong khéng gian sat @ nhd cho qua trinh hinh thanhotrxoay moi (hinh 4a). Cac
x04y nhb chra hoan cinh tacdong IBn nhau, kt hop nhau va phat &n thanh xody kich
thuge 1on hon, chodén giai doan dirng thi con i chi mot xoay hinh é-lip cléim toan 1
khéng gian ¥nh vadn dinh theo thi gian (hinh 4b; L& Risc Trinh, 2008b).
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P\ Lei (1) -

Hinh 3: So d6 duong dong va profiledic Hinh 4: Qué trinh hinh thanh xoay
d6 dong trongdp bién ngang chiéu kim ddng hb trong céc inh hy & giai
truéc mii nho doan phét trén (a) va giaidoan dirng (b)

Trong khang khéng gian inh lién sau nii nhd ap trc neéc bi hang hat, gradient ap
suit giam xubng mdt cachdot ngdt va ch ting din trén nit cit cira vinh. Bidu d6 tao hinh
thai mot 18m thay luc (hydraulic depression) trén toamkr hy véi gia tri caod phiadau
vinh (L& Plréc Trinh, 2008b). Néc bién trong khéng gian &h sau nii nhé mang tinh
khéng &n vitng (non-stability), chun dong loan véi nhidu cupn xody kich tirgc I6n nho
két hop nhau.

- Nhiéu xg séng sau cléng ngai Vit va se hinh thanh nhing ciu tric thity dgng
lwc dac biét :

Trudng song ving vendthé hién ré hiéu tng khac x (refraction), ic 1a thaydoi
hudng truyén caa song khi sao cho cangih vao I thi front séng (wave crest) carégh
vé huéng song songét b (shoreline), néi cach khac 1a tia song (wave tagh ¢ phia
phép tugn by. GAc Ech front song i bo va goc éch tia séng i phap tugn bing nhau
(ky hiéu a,). Song &i khi khdc x va song pin xa lai t bo (reflection) do mot dai giao
thoa ven b (interference). Trongsb bién ngang con éhhién hiéu tng nhBu xa séng
(diffraction), trc 1& bén ddi gip gap cac qui kit vadic trung khdc x. Nhidu xa dic biet
rd khi dia hinh bén doi dot ngot tao thanh nitng chréng nagi vat chin ngang céac front
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séng (nfr k& md han, niii nhé dau vinh, doi cat, 8n ngim, v.v. ...).Di véi vang ven b
NTB, mii nhé dau cac ynh hy déng vai trd nlr nhitng chréng nai vat khong 16 ngin
chin qua trinh trugn séngs cungdd N—NE tr bién khoi vao. Dung hinh thai ghbién aia
chuéng nai vat 1& mii nhé, trén nguyén lyaccban aia lan trugn séng ta xayehg s 46
truong séng khuc x (hinh 5 va 8), ¢ d6 thé hién cac &p hop front song ¢uong dut
quang) va tia sénguiong tng @uong lién). Phan tich@dd c6 dbi chiéu voi thuc dia (Lé
Phrgc Trinh, 2000, 2008a, 2008b) ta rat réamiinh & nhirng dic diém sau:

+Dic diém phan khu tinh ¢h s6ng nhu xa sau clxéng ngii vat:
Toan khu wc song cku anh hxong mii nhé dugc phan thanh ba phan khu khaétbi

rd Vé tinh chit : phan khu A khit séng; phan khu B séng chimytiép; phan khu C séng
trg vé ché do khac » truyén thong.

« Phan khu khit séng (A)lién sau nii nho thit d& hiéu. O day H, - do cao song -
giam dot ngot dén t6i thiéu, ning rong séng khéngang K, mit bién twong dbi yén tnh,
daodong mrc neéc do séng (set-up, set-dowr) nho. O day hréng lan trugn séng ch
con phi thusc vao nhéu xa tir ngodi vao vait phia Nam Ién, front séngd hinh xdn
logarit (spiral), gocdch tia songa, nam vé bén plhi phap tugn bo.

« Phan khu séng chémy tiép (B) hinh thanh do qua trinh chémytiép trang thai bén
tir khuit séng (cliu anh hrong tuyst dbi cua mii nhd) tw vé khic » truyén thing (két
thGcanh hrong). Qué trinh chudn tiép thé hién tinhdot bién cacdic trung séng cho nén
phan khu nay ¢p vé khéng gianDét bién thé hién ¢ hai khia anh, ndt mat huéng lan
truyén song thayddi tir ché d6 nhiéu xa tuyét dbi (A) sang cké do6 khac x truyén thong
(C), goc kch a, thayddi tir bén phi phap tugn by sang bén trai xuyén qua gia @°,
tic 14 tia séng trc giao i bo (orthogonal va #n nhr vay), lic naytoan b céng sut
séng (power) &ddp vao k. Mit khac,do cao séngy day ting dot bién, co tié dén gia ti
maximum do front séng song songt Wo. Hai diéu kién thiét yéu laH lon va a, O 0°
két hop nhau 40 cong sét séng @c manh. DAy ladic tinh arc ky quan tong aia nhéu xa
séng, gay x06id by quyét liét sau clxéng nai.

« Phan khu khacaxtruyén thing (C) bét dau tir noi két thic hoan toaanh hrong
cia mii nhé, trc 1a rvi két thic phan khu chiéy tiép B, trdng séng ti vé véi ché do
khic »a ven by truyén thong.
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Hinh 5: So d6 nhidu xa séng sau i nhdd  Hinh 6: Dai vat liéu bdi tich vinh Bé Gi
cacinh hy va 9 d6 nhanh Tay ga xoay

+Bic diém hinh thanh chun dong xody nhu xa sau clxéng ngi vat :

Chénh éch do cao song gia phan khu (A) va phan khu (Bjang di 16n, din t6i
chénh éch mrc nwdc do séng (set-up) nghiéngd woi khuit séng.Do chénh nrc nege 1a
nguyén nhan chinh hinh thanh dongyctoc by c6 hréng tr phan khu Bdi phan khu A.
Gia tii toc do dong ph thupc gid ti do nghiéng rit nuoc (y4/gH, (0H,/dy)), nhing
thuong 1a khéa én boi vi khoang céch dia hai mi khéng xa. Dong ¢oc by manh theo
hudng tr phan khu (B)Xén phan khu (A) vong 1édén cuwi miii nhd gay héu ung chiy
vong tron men theodt by, d6 1a nhand co ban kich thich qué trinh thanhat mot xoay
thuan chiéu kim déng b trong khu wc. Cac nhandtkhac nlr dong chly séng trrgc mii
nhd, Itbng chiy bién ven ly, v.v. ddng gop vao qué trind. Ta tm goi d6 1a xody nhiu
xa (hinh 5), khac & ngwn gc so i xo4y trong &p bién ngang (hinh 4). Phan khu khu
séng (A), phan khu séng chirytiép (B) va xody ntiu xa 1a nhiing cu trac thiy dong luc
dic biét c6 y ngfia thrc tién rat lon.

4. Mot sb cu tric dic thu trong ché g thiy thach dong luc tai dai ven bién NTB va
tac dung thuc tién

Nhitng K&t qua nghién ¢u trénddi chiéu voi nhitng didu kién tr nhién @ thé ¢ ven
bd NTB cho phép phat & va lam sangotmét sd cu tricdong luc cuc b da duogc diéu
tra-khao sat 4i cacdia phrong.
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- Tai c&c \inh Sa Hwnh, Tam Quan,Pé Gi, O Loan:

Céc \inh Sa Hgnh, Tam Quanbé Gi, O Loan 40 dangdia hinh & ddng cang i
so d6 trén hinh 5. Chingéu bit dau tr mot mii da I6n nhé xa ra [in ¢ phia Bic lam
thanh nliing chréng ngi vat ty nhién gayanh hrong lén Iwng chiy Bic-Nam va chn
séng hréng cungdd N-NE & muadodng. Tai day € hinh thanh cécia tricdic sic sau:

+ CAu trac xody than chiu kim ddng hb trong céac inh :

- V& dong cliy: 16p bién ma saton tai ¢ day ladiéu tit yéu va Hu qua dan dén l1a
mot xoay thun 6n dinh bao trim khéng gianinh. Xoay cé hinh ghg mot é-lip dai theo
huéng Bic-Nam, ria phia Namaa xody khdng &n vitng do khéngiuoc gioi han boi diéu
kién biénon dinh, ria phiadéng ptdi dong \6i ludng Bic-Nam (Lé Pixsc Trinh, 2008a).

- Vé séng: hén twong nhBu xa séng sau i nhd kn &t cac tinh chit khac @a
truong song trong cundd N-NE va Hu qua dan dén xody nhéu xa thuan chiéu kim dong
ho bao truim khdng gian phan khu Khisong (A) va mt phin phan khu song chéy tiép
(B) (Lé Phrac Trinh, 2008a, b).

Ca hai qué trinhdo xo4y thdn chiéu kim déng hb xay ra cing thi va trén cung rét
khéng gian ¥nh, diéu d6 cang & vitng chic gia thuyét vé sy ton tai khéng tranh kbi ciu
tric xody trong cacish Sa Hgnh, Tam Quanpé Gi, O Loan, v.v. ... .

+ Dong Nam-Bc ven I vinh va vai traddi véi boi 1ap ara:

Nhanh Tay ¢a xoay luén #p xuc \6i bd vinh, c6 ngia 1a Hn tai mot dong chiy
doc by theo lréng tir Nam 1én Bic, 6n dinh theodd 6n dinh aia xo4ay it nht 1a trong @
mua gié NE. Dong nay mangdtluong Vat liéu tr phia Nam 1én, 4t liéu (day va b lung)
s3 tu lai va ling dong ¢ noi chuyén heéng dong, oi do thuong 1a dra dia cac kénhut
nhién i bién (vinh hy) véi cac vnh kin trongdat lién. Thé nén qua trinh & 14p theo céac
mutrc d6 khac nhaudi cac dra bén Sa Hynh, Tam Quanpé Gi vadam O Loan chinh la
gua trinhduoc tao ra va duy tri bi nhanh Tay @a cac xoay, hay néi cach khac & dong
Nam-Bic ven  vinh (Lé Phrgc Trinh, 2008a, b)P6 la ndt trong nhitng vai trd quan
trong aia xody thén chiéu kim déng hb trong cac inh.

Chirng minh tinh x&c tic caa két luan vira néu c6 th tim thiy ¢ nhiéu khia anh
cua tr lidu diéu trado dac vé x6i |5-bdi tu cua cacdé tai. LAy thi du tir tap ban dd bién doi
dia hinh ¥ ty 1& 1/100 00Qiwoc xay drng king tr liéu vién tham (L& Phoc Trinh, 2000).
O vinh Bé Gi ton tai mot dai vat liéu bdi tich men theo léng chc b tir phia Nam 1én wot
qua tuéc ara vinh ©Bi vong ra khvi (hinh 6).D6 1a hinhanh rd rang ta dong t liéu
dugc tao ra Wi nhanh Tay xoay thin chiéu kim déng kb trong \inh (L& Plréc Trinh,
2008a, b). Thi d khac, i cac \inh Sa Hygnh, Tam QuanPé Gi tir xua kha lauda hin
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dién k& nmd han do céacdng déng dan e ty nguyn dip hing da ting & phia Nam ¢a,
muc dich 1adé ngin chin dong \t liéu doc b tir phia nam I&én & 1ap ora. Trong @ thoi
ky lau dai ké ludriuoc gia @, va din day e thing ké nayduoc Nha mréc xay drng lai
dai hon va trong déi kién db. Ching © c6 mdt ché do dong clay va dong Wt liéu & dinh
doc by Tay \inh throng xuyéndua vat liéu 1&n tich & tai mom phia Nam ¢a i lan ra i
|4p ara. Nhr da biét, d6 1a k¢ qua caa mdt phan chuyn dong xody trong inh (L& Phréc
Trinh, 2008a, b).

Nhu vay, trén @ so ly thuyét ciing nhr ddi chiéu véi tu lidu diéu tra-khio sét ta c6
thé phat béu vé tinh #t yéu hinh thanh vabn tai nhiéu xody thdn chiéu kim dong b tai
nhitng vinh hy ven iy mién Trung mi cé céacdiéu kién tr nhiéndong chng Wi ndi dung
trinh bay. $ do cac xoay trén Bt doan Nam Qung Ngéi - Bic BinhBinh dugc thé hién
trén hinh 7.

Hinh 7: So d6 nhiéu xoay trong céac Hinh 8: So d6 nhiéu xa séng ven b
vinh hy vung ven b NTB (Qung doanh hrong aia k¢ thong ké éng
Ngéai - Binhbinh)
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+ Phan khu séng chéry tiép (B) va vai trd chinhi@ n6 gay xdid haic pha & bo
quyét liét & cac \inh :

B bién tai khoang gira by cat vong cungi@ cac wnh Sa Hgnh, Tam Quan vié
Gi lubn c6 x6i b, quadoé theong xuyén cungap hrong Vat liéu boi tich v cac @ra. Riéng
tai dm O Loan thi doi cat dai phan cadim véi bién khdng chdon gian bi x6i I6 ma
con b danh tan mt cach quet liét, mo ra ara An Hii vé phia Nam (hinh 5). Nguy&n nhan
chinh @a cac hén twong nay xdt phat & phan khu séng chéw tiép (B) dugc hinh thanh
trong trong song kréng cungdd N-NE tai cac vinh.

- Tai cira ddm O Loan:

Hinh 5 1a & d6 co ban aia tnrong séng nkiu xa séng né @ng da dugc két hop dé
trinh bay trong hop ax thé chodija phrong nay. Trén khuwc nhéu xa séng sau i Mai
Nha sr hién dién phan khu song chéy tiép (B) kha i bat boi tap hop cac tia song tic
giao k. Néu liy do cao song ec dai & dai ven by NTB H, _ =6m (Nguyen Manh
Hung va cs., 2009) thaitphéan khu (B) dongang lrong song tadong Ién 1 mduong by
trong duong 22 Bn/s - ndt dai lwong arc ky cé y nghia ddi véi van dé pha & doi catdé
lap thanh 4ch triéu ngay trong giaitoan dau cia mua séng N-NEd(cac inh khac thi gay
x06i 1& bo). Trong taong hpp binh throng, By H, = 2m  thi dong #ing rgng séng tac
dong 1én 1 m b cingdén 2,5 Tn/s. Giap ghi voi phan khu nay & hai phia ((A) va (C))
tinh hinh khéng quit liét nhe vay. Ddi véi cac \inh khac lec tranhdong lec < tuong .
Cu lao Mai Nha cé@nh hrong nhit dinh 1én birc tranh lan trugn séngé viing bén bén
ngoai O Loan, ning quan tng nhit 1 anh hrong aia né & moa gié SW khi ma séng
SE phii vuot qua eo kn r6i mai khac xa manh vao b can khu wc ara An Hai. Khi dy
truong song khic xs3 cung \6i dong thiy triéu tao ra qua trinh xéb bo Bic va bi ¢ by
Nam hch triéu, 6 ding trc & qua trinh tth chuyn ara An Hai dan I&n phia Bc doi cat
trong chu K nam. Li trongdam O Loan éng tham gia vao qua trinh hinh thanh vwéhd
chuyén lach triéu An Hai.

bmax

- Tai cOng trinh ké clin séng @ng Phan Thiét va aing La Gi:

Hai cip ké chin séng Bo vé cang Phan THit va La Gi d¢ing la cac chong ngi vat
anh hrong 18n & dong clay doc by huéng NE-SW va tong séng kréng E & moa gio
NE, a ché anh hrong gidng nhr treong hyp caa cac nii nhd vinh wra trinh bay tréay.
Trén thrc dia quan tic cho thy, ¢ day trong ltcanh hrong e théng ké 1én ch do dong
khéng rd ét thi anh hrong 18n torong séng la ec ky manh ng, cacdic diém va du trac
da trinh bay @ trudong séng nku xa dugc ghi nkin thAm chi Bing mit thuong. Mot doan
bd dai ching 1,5 - 2,0 km séatég cac ké (phia Nam) it &i dong, thim chi c6 Bi nhe,
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mit bién bén ngoai kha yérnh (phan khu A). ldn theodd thi mdt doan by khac ding
ching 1,5 - 2,0 km bsong én dap rat quyét liét (phan khu (B))Pay la bai im Phan
Thiét va khu dane nam th trin La Gi, by bién bi sat 16 nghiém tong, dan e phai di doi.
Cudi cung, tép vé phia Nam thi tinh ang mit bién khéng con quit liét nixa, by bién
dugc boi tu (Lé Phréc Trinh, 2008b; Pim Béa Trung va cs., 2010)0Si6 truong séng
nhiéu xa tai La Gi dugc trinh bay trén hinh 8.aT Phan Thét bic tranh trong t.

- Tai cira sbng Gra Pgi (Hi An):

Hién twong dch chugn ara sdng GaPai c6 nhing diém ding gin lién véi nhitng
chi tiét caa @ ché vira trinh bay. ¥ mua gié NE, dong dy tong hop (gom dong chy gid
va dong chy song) ven doi cattBic kha manh vaon dinh, tc do trung binhdo duoc
trong khaing 50 - 70 cm/s (L& Rigc Trinh, 2000)D6 1a nhand co ban din mot lugng
céat bn men theo b dwa xung ving éa sdngO cwi doi cat, i tiép gidp Wi dong séng,
dong Bng hop ven I bi dit dot ngot, Ay 1a ly do &t yéu tao ra ndt vang 16m thiy luc &p
séat iy doi cat ¢ phia long sdng. Cac tinhatttaa 18m thiy lyc ladiéu kién thuin loi cho
vt liéu lang dong va tich @, tir 46 hinh thanh @t bai ki cao din 1&n khdi mat nuée ndi
dai doi cat xdng phia Naman vao 16ng sdng. Cungdhgian d6 séng lxéng chinh Bc
tran qua song trén khong khéng gian it cit cra, tdcdong manh 1én by phia Nam gay
mot doan xai & bd (hinh 1). Bi ¢ by Bic, x6i 6 bd Nam,dé la qua trinh @th chugn Cia
Pai, la hé qua cac qua trinkiong lrc dong clly va lan trugn séng ven b (L& Phrdc
Trinh, 2000). T liéu do dac nhiéu nim cho thy muc do 1an séng da bai Bi va marc do
x6i 16 bd nam @n trong duong, va king khaing 30 - 50 m/@m. Gin n6i thém, trong quéa
trinh d6, tinh tang kep 1dng séng &lam cho éc 6 dong sénging 1énd chinh i thoat
ra bén, trong i dddo duoc toc d6 2,4 m/s. Léng manh aia dong sdng ludréth va ap sat
vé by Nam, vaday lai 1a mot nhan & nixa 1am hinh thanh ving 16mith luc khacs cudi
mii An Luong (phia bin) tao diéu kién thuan loi cho sr ling dong va tich @ vat liéu tir
séng ra, nhanh chongamong bai Bi mii An Luong (hinh 1).

IV. KET LUAN

Noi dung @ia bai b4do gop pim lam sangd mot b van dé sauday:

1) Tong hop nhitng dic diém oo ban vé thay-thach dong hrc & mot sb khu wre dién
hinh trén di ven by NTB, trongdd cé hén tuong dch chuyn Gra Pai (Hoi An), hién
tugng boi 14p cac da bén Sa Hynh, Tam Quan v®é Gi, hién twong dong/md cira An
Hai (ddm O Loan), hén twong x6i b bd quyét liét do anh hrong cac B thong ké clin
séng @ng Phan THit va cing La Gi.
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2) Trén o v ly thuyét [6p bién ma séat va quidtitruyén song ven b da phat biu
vé tinh #it yéu hinh thanh vadh tai ciu tric chugn dong xoay trong cac Idndia hinh
(vinh h), vé hién trong phan khu trong séng nkbu xa sau clréng ngi vat cac ang,
trong d6 noi l1én ciu tric @a mdt phan khu séng chég tiép arc ky quan tong tai cac
vinh v mua gié NE (phan khddt bién dic treng séng).

3) Néu gi thuyét vé& sy ton tai xody thuin chiéu kim déng hd hinh é-lip bao trim
dién tich cac inh Sa Hgnh, Tam Quanpé Gi va O Loan ma nhanh Taya chdng chinh
la nguy&n nhancchan 6n dinh gay ra Hin twong bbi 1ap cac éa bén, gay té ngai cho
cac nganh khai thacds khu wc. Trinh bay quadiém vé nguyén nhan phéwbo cuc ky
nghiém tong sau cacéhthong ké éang Phan THit va La Gi ding nhr hién twong dong mo
ctra An Hai (ddm O Loan),d6 chinh la taaiong arc ky quyét liét caa phan khu chudn
tiép séng nhu xa sau k& va sau caciimnhd tr nhién. \& hién trong dch chugn Cira
Pai hang nim, d6 la k¢ qua cua qua trinhdong luc théng qua @i lién hé gitra sr hinh
thanh bai Bi mai trong 18m thiy lyc cudi doi cat by Bic va qua trinh x6id bd séng phia
Nam do taetong aia tnrong séng N. fit ca déu xay ra Hu nhr trong moa gié NE.

Loi cam on: CAc tac gi chan thanh caran cacdong nghép tai phong \at Ly bién
va phongbia chit-Bia mao bién (Vién Hai duong hoc) da nhit tinh cung ép tu liéu va
dong vién trong qua trinh hoan ¢hibai bao.
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THE SPECIFIC HYDRO-DYNAMICAL STRUCTURES CREATED MAI N
EROSION-ACCRETION POINTS ALONG SOUTHERN CENTRAL
VIETNAMESE COAST

LE PHUOC TRINH, BUI HONG LONG, LE DINH MAU, PHAM BA TRUNG

Summary: Specific hydro-dynamical structures include thecklmise ellipsoid eddies
covering the whole open bays of central coastakzom the narrow zones of diffraction-wave
ray orthogonals constructed after changing over glar promontaries and harbour
breakwaters. First of them is main reason credtagortant mouth accretion points in the
bays of Sa Huynh, Tam Quan and De Gi, and the afeated most violent collaption points
of the coasts of Phan Thiet, La Gi and O Loan.

Key words: Southern Central Viethamese Coast (NTB), Hydrwmiidynamic, Anti-
clockwise eddy, Headland, Erosion-Accretion, Refoac Diffraction, North--East (NE),
North- North East (NNE), South- West (SW).
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