Nghién ciru khoa hoc sinh vién Khoa: Ky thuat Bién

MO PAU

1. Téng quan khu vuc nghién cieu

Tinh Quang Ngdi c6 duong bo bién dai gan 130 km, thuéc cac huyén Binh Son,
Son Tinh, Tu Nghia, M6 Puc va Bic Phd. Bo bién Quang Ngéi bi chia cat boi cac cua
song va dam pha ven bién nhu: ctra Sa Can, cira Sa Ky, ctra Pai, cira Lo, cira My A va
ctra Sa Huynh. Ctra My A & ha luu séng Tra Cau thudc dia phan xa Phd Quang huyén
buc Phd, 1a mot trong bdn cang bién quan trong cua tinh Quang Ngai, cd vai trd 16n doi
vé6i su phét trién kinh té caa ving. Cira My A con 1a ludng giao thdng cho tau thuyén
trong ving vao ra danh bat thay hai san, noi neo dau tau thuyén va tranh bao. Ngoai ra,
cra M A con la cira tiéu thoat nudc cua cac luu vuc sdng Thoa, song Tra Cau, séng RS
va nam song Vé nén nd con co vai tro quan trong trong thoat I, tiéu ung ngap, on dinh

dan cu va phat trién san xuat néng nghiép trong ving.
2. Ly do chon dé tai

Nhitng nam gan day, cing véi su phat trién cua kinh té ven bién chung cia ca nudc
vé phat trién bén vitng kinh té bién, tinh Quang Ngdi dd c6 nhitng dau tu vé di tau, cang
c4, khu neo dau tau thuyén mang tam nhin chién lugc. Cira My A c6 loi thé vé dia hinh,
dia mao véi bé rong cua song Thoa twong ddi 10n, an sau vao dat lién két hop véi nai da
nhd ra tan ctra bién tao diéu kién thuan loi xay dung khu neo dau tranh bio cach cira sdng
khoang 300 m, ¢dam bao che chan song tét. Viéc xay dung khu neo dau tranh béo cira My
A duogc vu tién hang dau trong ké hoach phat trién cua nganh thay san tinh Quang Ngéi,

la yéu cau cap thiét cho su phat trién bén viing kinh té ven bién cua tinh.

Dy an xay dung khu neo dau tranh bdo My A giai doan I da hoan thanh va nghiém
thu nam 2011 v&i quy md neo dau tranh tri bdo cho 400 tau thuyén c6 cong suat dén 400
CV. Céc hang muc cong trinh xay dung da dap tng viéc ngan chan viéc boi 1ap bun cét
do van chuyén bun cat ven bo hing nim vao cac thang mua khd tir Bac xudng Nam va
giit théng cira My A. Tuy nhién, do mot s6 hang muc tai dé chan céat bo bac va bo nam

chua hoan thién da dan t6i tinh trang cira va luong vao khu neo dau bi boi lap nghiém
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trong, dé bo nam bj sat lan gay hu hong nang ¢ phan goc dé. Pong thoi, du an chua giai
quyét van dé ling song trong ludng cang gay nguy hiém 16n véi tau thuyén di lai va nhiéu

tai nan dang tiéc xay ra.

Nhan thay thuc trang d6, viéc tim giai phap 6n dinh cho khu vuc cira My A 1a
can thiét dé dinh huéng cho phét trién kinh té cua vang. Vi vay, dé tai: “Nghién ciu yéu
té thaiy dong lwc va song ciza My A, Qudng Ngai bang mé hinh Mike 217 1a vo cing
can thiét, nhim mé phong, danh gié thuc trang khu vuc va dinh huéng phuong phép khic

phuc trong tuong lai.
3. Muc tiéu dé tai

Thu thap cac yéu té vé diéu kién tu nhién, dia hinh, thay hai van, khi hau caa khu
vuc, ung dung md hinh Mike 21 mé phong yéu té vé thity dong luc va song sau d6 danh
gia, tim nguyén nhan dan dén hién trang cua khu vuc cra My A, Quang Ngai. Tur do,
nghién ctru dé xuat giai phap khic phuc dong thoi giam thiéu ti da tac nhan giy nguy

hiém dén khu vuc nghién ctu.
4. Phwong phap nghién ctru

Pé thuc hién thanh cong dé tai nghién ciu khoa hoc, em di sir dung cac phuong

phép sau:

(1) Phuong phép thu thap, chinh Iy céc sé liéu phuc vu nghién ctu.
(2) Phuong phap mé hinh mé phong.

(3) Phuong phap danh gia.

5. Pdi twong nghién ciru

Dé tai tap trung nghién ctu cac yéu té thay dong luc va song cira My A, Quang
Ngai. Bong thoi, dé tai bién luan tim nguyén nhan dan dén hién trang tai khu vuc va dé

Xuat phuong phap giai quyét trong tuong lai.
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6. Pham vi nghién ciru

Véi lugng kién thuc da dugc trang bi trén giang duong, clng sy gilp d& cua thay

gido huéng dan, dé tai nghién ctu khoa hoc tap trung véi khdi luong céng viéc nhu sau:

- Khéng gian: Gigi han khu vuc nghién ctu cira My A, x& Phd Quang huyén Buc Phd
tinh Quang Ngai.

- Cong viéc: Tim hiéu diéu kién ty nhién khu vuc nghién ciu, md phong thay dong luc,
ché do song bang mé hinh Mike 21. Nghién ciru chua dé cap dén tinh toan kha ning thoat

i, chat luong nude cira s6ng, Xam nhap man va dinh luong van chuyén bin cat.
7. B6 cuc cia dé tai

Chuong 1: Tong quan khu vyc nghién ciu.

Chuong 2: Xay dung mé hinh tinh toan cho khu vyc.

Chuong 3: Két qua tinh toan va hiéu chinh.

Chuong 4: Nghién ciru, dé& xuat giai phap 6n dinh.
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CHUONG 1: TONG QUAN KHU VUC NGHIEN CcUU
1. Piéu kign tw nhién

1.1 Vitri dia ly

Ctra My A ¢ ha luu song Thoa thudc dia phan hanh chinh xa Phé Quang huyén

Durc Phé tinh Quang Ngai va c6 vi tri ¢ vao khoang:
Vi d6 Bic: 14°49'53.33"

Kinh d¢ Bong: 108°59'50.97"
Cira My A cach qudc 16 1A khoang 4,5 km va cach thanh phd Quang Ngii khoang
40 km, giao thong kha thuan loi cho phat trién kinh té xa hoi. Pirc Phé 13 huyén phia nam
cta tinh Quang Ngii, 1 huyén dong bang ven bién.
Phia Béc giap huyén Mo Dtic. Phia Nam giap huyén Hoai Nhon tinh Binh Dinh.
Phia tay gidp h

uyén Nghia Hanh, huyén Ba To. Phia Pong giap bién Pong.
e :

TR (L "Wy S

&7 JCia My A- Quang Ngai
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¥
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e

Hinh 1. 1 Khu vuc cira My A, Quang Ngdi Nguén: Google Earth
1.2 Pic diém dia hinh, dia mao.
Séng ngoi: Khu vuc c6 con song 16n nhat 1a séng Tra Cau, s con lai chi 1a song
sudi nho bat nguon tir huyén Ba To chay vé voi dic diém chung la dién tich luu vuc hep,
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séng nho, 1ong déc. Séng Tra Cau bt ngudn tir ving Pong Nam huyén Ba To, doan trén
goi la sdng Ba Lién hay séng Vuc Liém, chay theo huéng Tay — Tay Béc dén Bong —
Pong Nam roi do ra bién My A. Séng Tra Cau dugc coi 13 mot trong nhitng con song 1on
cua tinh Quang Ngai. Séng Lo B6 bit ngudn tir ving ndi phia Nam, c6 do cao 300m, chay
theo huéng Tay Nam — Pong Béc, dién tich luu vuc khoang 36 km 2, chiéu dai 27,8 km.
Séng Thoa chi ha luu cua song Vé, chay qua dia ban Mo Buc va Bong huyén Buc Pho,
hop dong & ha luu véi séng Tra Cau do ra ciru bién My A. Séng Truong dai 4 km, hop

Vé6i ha luu séng Lo B6 va cung d6 ra cira bién My A.

bija chat: Theo Béo céo két qua khao sat dia chat cong trinh do cong ty c6 phan
TVDT va DVTC Vinashin lap thang 08/2008, diéu kién dia chat tai cira My A twong ddi
tét. Trong pham vi khao séat sau 30m c6 t6i da 7 1op dat, chu yéu la cac 16p sét va sét pha
cat, cO tinh chat co ly it bién doi. Cao trinh day luong vao cira My A khoang -3.5m, boi

lap trung binh mdi nam khoang 0.5m.

1.3 Dic diém khi hgu, khi twong

Duc Phd nam trong ving nhiét déi gié mua, ¢ 2 miia mua nang rd rét, mia mua
tir thang 9 dén thang 12, mua kho tir thang 1 dén thang 8. C6 2 mua gi6 chinh 1a gié mua
dong voi hudng gio thinh hanh 12 Tay Bac dén Bac va gié mia ha véi huéng gio chinh 1a

Pong dén Péng Nam.

Ché @6 gi6: Nhin chung, thoi gian lang gié trong nim chiém gan 50%, cap téc do
gié tir 1 - 4m/s chiém 45,6%, cap toc do gid 5 - 9m/s chiém 4,6%, con van téc gio trén 10
m/s chii yéu xuat hién trong bo. Gi6 c6 huéng Bic va Tay Bic thinh hanh céc thang 1,
thang 10, thang 11 va thang 12. Gié hudng bong va Bong Nam thinh hanh vao céac thang
tir thang 03 dén thang 08.

Ché dg mua: Binh quan hiang nim c6 157 ngay mua, cac thang 10,11 va 12 co
nhiéu ngay mua trong nam, binh quan nhiéu nam cua céc thang nay co toi 21 — 22 ngay

c6 mua. Trung binh lwgng mua nhiéu nam 1a 2171,5 mm.
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Gidng bao: Quang Ngdi 1a khu vuc chiu nhiéu anh huang cua dong bdo, ¢6 nam ¢
t6i 4 — 5 con bdo anh huéng truc tiép dén Quang Ngai nhu cac nim 1984 va 1990. Sb
lwgng cac con bdo d6 bo vao mién Trung trong nhitng nam gan day c6 xu hudng tang 1én
rd rét. Trong vong cac nam tré lai day, sé lugng va cuong do cac con bdo cang ngay ting

do anh huéng cua bién doi khi hau toan cau.

1.4 Ché dp hii vin

Thuay triéu tai cira My A c6 bién do nho, ché do triéu hdn hop vai phan 16n 1a nhat
triéu. DOng chay doc theo bién mién Trung dong chu dao I1a hudng tir Bac xudng Nam
trong thoi ky gié6 mua Pong Bac, mia hé c6 huéng nguoc lai. Téc do dong chay khong
I6n khoang 0.7 m/s. Ché do séng ngoai khoi tai cira My A chu yéu la huong Pong Bac

véi tan suat khoang 60% 1 nam.
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Status

Hinh 1. 2 Hoa séng ngoai khoi quan tric 6 nim (2011-2017) tinh Quang Ngai
2. Diéu kién kinh té, xi hji
Duc Phd xuét phat tir kinh t& nong ngu lac hau, song ¢ diéu kién ty nhién va xa

hoi dé phat trién kinh té kha toan dién. Téc do ting truong Kinh té kha nhanh, nhung
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néng, 1am, ngu nghiép chu yéu 1a ndng nghiép van chiém ty trong kha cao. Cac nganh
kinh té co ban nhu cong nghiép, tiéu thu cdng nghiép, thuong mai, dich vu ngay cang
phét trién, nhung van chua chiém ty trong cao trong co cau kinh té. Co ciu kinh té Puc
Phé dich chuyén theo huéng ting ty trong cdng nghiép xay dung, thuwong mai - dich vy,

giam ty trong nbng — ngu — ldam nghiép.
3. Hi¢gn trang khu verc nghién cizu

Du 4n “Cang neo trd tau thuyén va cira bién My A” duoc xay dung tai cira My A
thudc huyén Buc Pho - tinh Quang Ngai. Pay 1a du an dau tu xay dung méi khu neo dau
tranh tri bdo nam trong quy hoach cac khu tranh tra bdo giai doan 2005 — 2010, tam nhin
2020 cua Bo Thuy san (Nay la Bo NN va PTNT) da dugc Thu tudng chinh phu phé duyét
tai Quyét dinh s6 288/QD-TTg ngay 08/11/2005, duoc diéu chinh quy hoach theo Quyét
dinh s6 1349/QD-TTg ngay 08/9/2011 cua Thi tuéng chinh phi.

Trudc khi xay dung Giai doan |, khu vuc cira My A ¢6 khoang 270 tau ca thuong
xuyén ra vao va neo tra trong viing neo dau do nhén dan ty xay dung rong chung 5 ha,
cao trinh day 1a -1,60m dén -1,8m. Phan 16n tau thuyén neo dau & day thudc ¢& nho dudi
140CV, chiéu dai téi da 1a 25m, mén nudc tdi da dén 2,2m. Hang nim, it nhat c6 mot
phuong tién gap tai nan ¢ viing caa sdng nay véi mot nira sé tai nan do nguyén nhan cira
séng nay qua hep va thuong xuyén bi boi Iap 1am tau mic can hodc va vao da ngam khi
song Ién. Vao mua khd, cira My A bi boi 1ap bai cac dun cét dich chuyén theo dong chay
ven b trong khi luu lwong va luu tbe dong chay séng Thoa va song Tra Cau qua cira rat
nho khdng thé day dugc lugng cat tich ty. Cac dun cat nay ngay cang tich ty 16n va phat
trién vé phia Nam thu hep cira song. Pay 1a nguyén nhan lam giam kha nang thoat 1ii cua

ctira My A, gay lut 16i cho khu vuc bén trong cira song.

Du an Giai doan I hoan thanh dua vao st dung trong nam 2011 c¢6 quy md neo
d4u tranh trG bdo cho 400 tau thuyén c6 cong suit dén 400CV vé6i cac hang muc cong
trinh gom: dé chan séng (Dé Bac dai 400,7m va Bé Nam dai 100m); viing neo déu rong

7,815 ha, ludng vao (B =40m; L = 542,58m), dé chan cat — ngan 1 (dai 375m) va bén
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ca (dai 60m). Tuy nhién sau mot thoi gian dwa vao hoat dong, nhan thiy ring hudng
cong trinh dé bao vé phia Bic khdng thé 1am giam song chu dao khu vyc 12 hudéng Bong
Bic (nhu hoa s6ng ¢ trén), vi vay cira sdng bi mat on dinh do chiéu cao song chua giam
khi tau thuyén vao cang. Ngoai ra, phia bd Nam cua cong trinh, phan dau dé bi pha huy
hoan toan do truc tiép chin song hudng Pong Bic nhung khdng dam bao 6n dinh. Hon
nita, mot diéu dang quan tdm, khi thi céng du &4n, mot sé ran da ngam chua dugc phé
hiy hét, diéu nay c6 thé do 16i khao sat dia hinh cta don vi thi ¢éng dan t6i nhiing tai
nan v& tau khi tridu 1én nude da che chan ran d4 ngam, che khuat tim nhin cua tau.
Trong vong tir nam 2011 dén nay, c6 khoang 15 vu tai nan tau ca & ving cira My A thiét
hai ngu dan 1én dén 10 ty dong va thiét hai nhidu mang nguoi khién nguoi dan goi My A

1a “Cita bién tir than”.
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CHUONG 2: XAY DUNG MO HINH TiNH TOAN CHO KHU VUC

2.1 Gidi thiéu moé hinh Mike 21

Trén thé gigi va trong nuéc hién ¢d nhiéu md hinh thay dong luc dang duoc ap
dung cho nhiéu muc dich khai thac khac nhau nhu nghién ctu, quy hoach va thiét ké hé
théng cong trinh...tiéu biéu co thé ké dén mot sé moé hinh co ban nhu DELFT 3D (Ha
Lan), MIKE (Pan Mach), EFDC (M¥)... Tuy nhién, mdi md hinh déu cé nhiing vu nhuoc
diém riéng va phu hop vai tirng diéu kién ty nhién cu thé cua khu vuc. DBéi vai khu vuc
nghién ciru thudc dd an tt nghiép thoi gian nghién ciru va kién thirc ¢6 han nén em chon
md hinh MIKE d¢é str dung nghién ctru tinh todn cho khu vuc. MIKE c6 mét sé loi thé noi
bat nhu:

« L& bo phan mém tich hop da tinh nang (tinh toan trudng soéng, dong chay, van
chuyén tram tich, dién bién dia hinh day).

« Co so toan hoc chit chg, chay 6n dinh, thoi gian tinh toan nhanh.

«  Pi duoc kiém nghiém thyc té & nhiéu qubc gia trén thé gisi.

« Cb giao dién than thién, dé sir dung, c6 kha nang tich hop véi mot s6 phan mém

chuyén dung khéc.

B6 phan mém MIKE dugc cau tao boi nhiéu phan nhu: Mike Zero, Mike 11, Mike
21, Mike 3, Mike SHE... Trong d6, ta quan tdm chu yéu téi 2 phan chinh: d6 1a Mike
Zero va Mike 21.

- Mike Zero: day Ia mét phan quan trong trong mé hinh Mike, tat ca cac thong s6 dau vao
cling nhu céc phuong 4n mo phong, tao ludi, tao diéu kién bién... déu dugc thiét lap

thdng qua Mike Zero.

- Mike 21: La md hinh dong chay mat 2D, duoc tng dung dé md phong cac qua trinh thuy
lyc va cac hién tuong vé mdi truong trong cac hd, cac ving cira sdng, ving vinh, viing
ven bo va céc vang bién. Bé st dung cho nghién ciru 1an nay ta st dung md dun Mike 21
FM HD va Mike 21 SW.
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+ Mike 21 FM: Thay dong luc Hydrodynamics md phong sy bién d6i muc nudc va dong

chay theo cac phuong trinh khac nhau.

+ Mike 21 SW: Séng phd Spectral Waves mé phong su phat trién, chuyén doi va tan cua
séng do gi6 tao ra. NSW — Near Shore Spectral (song pho gan bo) séng do gié mé hinh

mo ta sy hinh thanh, phét trién va tan caa séng cho cac khu vuc gan bo ¢é tan séng ngan.

2.2 Co s6 Iy thuyét mé hinh thiiy dong lwc Mike 21 FM HD
Mike 21 FM HD Ia hé théng md dun co ban trong Mike 21 FM, c6 céch tiép can

mat ludi linh hoat. M6 dun mé phong chuyén dong cua dong chay theo ca khdng gian va
thoi gian, duoc phét trién cho viéc ung dung nghién ctu hai duong hoc, méi truong ving
ctra sdng ven bién. Mé hinh gom c6 phuong trinh lién tuc, phuong trinh dong luong,
phuong trinh mat do, phuong trinh d6 man. Trong dé co ban va quan trong nhat Ia

phuong trinh lién tuc va phuong trinh dong luong.

Phuwong trinh lién tuc: a +@ + w _ S

OX oy oz

Phuong trinh dong luong theo phuwong x va y twong ung:

2 oS
QL +avu+awuzfv—gﬁ—n—i%—i na—pdz— 1 5SXX+ = +Fu+g(vta—uj+uss
ot ox oy oz X p, OX p, 97 OX phi ox oy o\ oz

2 os,, O
@4_14_@ M:_fu_ga_n_i%_g na_pdz_ 1 yx+ A +Fv+£(vt@]+vss
ot oy ox oz o p, &y p,°t oy phl ox oy oL\ oz

Trong do: t 1a thoi gian; x,y va z 1a toa do Dé céac; » 1a dao dong muc nuéc; d 1a d6 sau;
h=n+d la do sau tong cong; u,v va w la thanh phan véan téc theo phwong Xx.y,z;
f =2Qsing la tham sb Coriolis; g 1a gia toc trong trudong; p 1a mat d6 nuéc; v, 1a nhot
roi thang dung; p, 1a ap suat khi quyén; p, 1a mat do chuan; S la d6 I6n cia hueu lugng do

cac diém nguon va (u,v,) la van téc cia dong lru lugng di vao mién tinh.
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* Phuong phap gidi:

M6 dun thuy luc co ban duoc giai bang phuong phap lugi phan tir hitu han, mo
dun nay dua trén nghiém sb cua hé cac phuong trinh Navier — Stokes trung binh Reynolds
cho chat long khdng nén duoc 2 hoac 3 chiéu két hop véi gia thiét Boussinesq va gia thiét
&p suat thuy tinh. Viéc roi rac hda khéng gian caa cac phuong trinh co ban duoc thuc hién
bang viéc sir dung phuong phap thé tich hira han trung tam. Mién khong gian duoc roi rac
hoa bang viéc chia nhé mién lién tuc thanh cac 6 ludi/phan tir khdng trang nhau. Theo
phuong ngang thi ludi phi cau trdc duoc sir dung con theo phuong thang ding trong

truong hop 3 chiéu thi sir dung ludi ¢6 ciu trc.

2.3 Co s6 Iy thuyét mé hinh tinh séng Mike 21 SW
MIKE 21 SW 1a mé dun tinh phd séng dugc tinh toan dua trén ludi phi cau tric.

Mb dun nay tinh todn sy phat trién, suy giam va truyén song tao ra boi gié va séng ling &

ngoai khoi va khu vuc ven bo.

Mike 21 SW gom hai cong thirc khéac nhau:

- Cong thac tham sb hda doc lap voi hudng séng.
- Cong thuc pho séng day du.

Cong thire tham sé hoa doc 1ap véi hudng séng dua trén viéc tham sb hda phuong
trinh bao toan tac dong song. Viéc tham sé hoéa nay duoc tao ra trong mién tan sé bang
viéc dua ra m6é men bac khong va bac mét cua phd tac dong song nhu céc bién phu thudc
(Holthuijsen 1989).

Cong thirc phd séng day da dugc dua trén phuong trinh bao toan tac dong song
(dugc md ta bai Komen 1994 va Young 1999). Trong dé, phé tac dong séng 1a phé tan sb

va hudng chira cac bién phu thudc.

Cdc phwong trinh co bdan ciia mé dun song
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bong luc hoc cua song trong luc dugc mé phong dua trén phuong trinh mat d6 tac
dong song. Khi ap dung tinh cho vung nho thi phuong trinh co ban dugc su dung trong hé
toa do Cartesian, con khi ap dung cho viing 16n thi sir dung hé toa do cau. Phé mat do tac
d6ng song thay doi theo khong gian va thoi gian 123 mot ham cua 2 tham sb pha song. Hai
tham s6 pha séng 1a vecto song k véi do 16n k va huéng ¢ . Ngoai ra, tham sé pha séng
ciing c6 thé 13 hudng song @ va tan s goc twong dbi o; o=27f hoic tan s6 gdc tuyét
d6i w; w=27f, . Trong md hinh nay thi huéng séng & va tan sé goc twong dbi o dugc
chon dé tinh toan. Mat do hoat dong N(o,0) lién quan téi mat d6 nang luong E(o,6)

theo cong thuc:

E

N=—.

O

Déi véi viéc truyén song tir nude sdu, méi quan hé giira tan s6 goc twong d6i va tan sb

goc tuyét ddi duoc lién hé theo cong thic:

o = Jgk tanh(kd) = -k -U

Trong d6: g la gia toc trong trudng, d 12 d6 sdu nudc; U 1a véc to van téc dong chay

Do 16n cuia nhém van tc, ¢, duoc xac dinh: ¢, = ‘2_: = %(H—sinigkd)j%

Tan s6 phd duoc gisi han giita gia tri tan s6 cuc tiéu o, va tan sé cuc dai o, . Tan so

phd duoc tach thanh 2 phan: phan tién doan xac dinh cho cac tan sb thap hon tan sb cat
(cut-off frequency) va phan chan doan phan tich cho cac tan s cao hon tan sé cat (cut-off
frequency). Mot tan sé cat dong phu thudc vao téc do gié khu vuc nghién ciru va tan sé
trung binh duoc st dung nhu mé hinh WAM Cycle 4 (WAMDI Group (1988) va Komen
et al (1994)). Phan tién doan xac dinh cua phd duogc xéac dinh bang cach giai phuong trinh

truyén tai mat do tac dong song.

Tan s6 cat dugc Xac dinh boi: o, o =Min[o,,,, Max(2.55, o5y |
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Nghién ciru khoa hoc sinh vién Khoa: Ky thuat Bién

Trong d6: & 12 tin sé trung binh va o, =9 Ia tin sé dinh phd Pierson — Moskowitz
10

ddi véi song phat trién hoan toan, u,, 1a téc d gi6 ¢ do cao 10 m so véi muc nudc bién
trung binh. Phan chuan doan con lai dwoc st dung trong tinh todn phan chuyén ddi phi
tuyén va tinh toan céc tham sé nguyén trong cac ham ngudn. Phan phé c6 tan sé nho hon

tan s6 min thi mat d6 phé duoc gia thiét 1a triét tiéu.

Phuwong trinh bao toan tac dong song :

%+V-(\7N):

q o

Trong do: N()?,a,e,t) la mat d¢ tac dong, t Ia thoi gian, x=(xy) 1 toa do P& Céc;

v=(c,.c,.C,.c,) latéc do lan truyén ciia nhém séng trong khong gian bon chieu x,o,0 va

X1y
S la s6 hang ngudn cho phuong trinh can bang nang luong. v 1 toan tir vi phan bon

chiéu trong khong gian v,o va 4.

* Phuong phap gidi:

Theo khdng gian viéc roi rac hda duoc thuc hién biang phwong phap thé tich hitu
han trung tdm. D4i véi mo hinh song nay, cac phan tir duoc xét 1 cac tam giac. Ham mat
d6 tac dong song l1a hing sé trong mdi mot phan tir, duogc tinh toan tai tam cua mdi phan

tu.

Theo thoi gian, tich phan theo thoi gian dugc thuc hién theo phuong phép tung
ting budc. Buéc thi nhat (bude tinh lan truyén), giai phuong trinh bao toan tac dong
s6ng. Trong budc nay, so dé Euler dugc 4p dung. Budc thir 2 (budc cac s6 hang nguon),
nghiém tim dugc trong budc thir nhat cong thém anh huéng cua cac sé hang ngudn. Céc
s6 hang ngudn duoc tinh todn theo so dd an. Trong budc thir nhat, budc thoi gian duoc

lyra chon sao cho diéu kién 6n dinh CFL hay s Courant Cr;; , nhé hon 1.
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Nghién ciru khoa hoc sinh vién Khoa: Ky thuat Bién

At|+
XAx.‘

At ,
yAYi‘

At |

-|° JAO'l‘

c

C

i,l,m

2.4 Thiét IGp mé hinh mo6 phéng cac yéu té thity dong luc va song cho khu viee My A -
Qudng Ngdi
Dé xay dung va chay mé hinh mé phong cho bat ky mét khu vyuc nghién ciu ndo

d6 déu phai trai qua nhiing buéc co ban nhu sau:
Budc 1: Xay dung mién bién tinh va ludi tinh toén.
Budc 2: Thiét lap dia hinh cho khu vuc.

Budc 3: Thiét lap diéu kién bién mé hinh.

Budc 4: Chay mo6 hinh.

Buéc 5: Hiéu chinh va kiém dinh mé hinh.

M6 hinh sau khi da dwoc hiéu chinh va kiém dinh xong s& ung dung dé mé phong céc

kich ban, cac phuong an thuc té va tinh toan trong tuong lai.
a. Xay ding mién bién tinh va lwéi tinh toan
*Gid¢i han vung bién:

Bién dat: Pugc xac dinh cua phan bo bién cira My A - Quang Ngéi vé ca phia bac va phia

nam.

Bién bién: Puoc xac dinh ving bién Pong kéo dai twong tng véi phan bién dat cua khu

vuc.

Trong budc dau tién nay, ta sir dung cong cu Google Earth va Global Mapper dé
xay dung bién tinh toan cho khu vuc. Mién bién tinh toan s& dwa trén sé liéu dia hinh tir
binh ¢6 My A - Quang Ngai do Truong Pai hoc thuy loi cung cip nam 2008 va sb liéu

khao sat dia hinh thugc Vién bia Ly - Vién Han Lam khoa hoc va cong nghé Viét Nam

SVTH: T6 Duy Hoan GVHD: PGS.TS Nghiém Tién Lam Page 14



Nghién ciru khoa hoc sinh vién Khoa: Ky thuat Bién

nam 2017. Muc dich chinh 1a s6 héa dudng bo thanh s6 liéu thd dé dua vao mé hinh Mike
21.

{0 Siobal Mapper v16.0 (6111814) [ OTH [+ Lidar - REGISTERE D v =1 o™
File Edit View Tools Analysis Search GPS Help

J‘t‘]‘w||[§‘e§%| @}|Q|@".‘t| ] ?\ﬁ‘@|ﬁ‘?§‘(é‘ ‘E Atlss Shader - @3?_:’ % ] |App\yFnrmuIa[NDVI,NDW\,etc]lnlmagawLayev[s]jﬂ

Gl £|6|8%|6|@] 44| & L6« o4 L] (61| &l % S| (21|

ol Lider by Elevation 1 [ | e | | N o

1:450400 |GEQ (WGS84 ) - (109.5917817104, 14 4702881835 ) 147 28" 13.0375" N, 109" 35' 30.414:

Hinh 2. 1 Bién khu vye tinh toan dwgc dwa vao Global Mapper
Trong Global Mapper ban d6 di 4n mic dinh véi toa d6 dang LAT/LONG dé chuyén toa
d6 sang UTM, chuyén hé toa do bang céach sir dung cong cu Tool>Configuration. Trong
tab Projection d6i tir Geographic(Lat/Long) sang UTM. Muc dich chuyén hé toa d6 dé file

thu duogc s& d6i sang UTM thuan loi cho viéc dua vao MIKE sau do.
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Nghién ciru khoa hoc sinh vién

Khoa: Ky thuat Bién

) s Mo inhaye - Notepad ST
284553.745 1640603.875 1
284556.894 1640602.264 1
284559.043 1640603.562 1
284560.911 1640605.462 1
284561.233 1640608.056 1
284558.811 1640609.97 1
284556.642 1640611.589 1
284553.033 1640611.817 1
284551.789 1640608.636 1
284551.754 1640606.302 1
284553.745 1640603.875 1
284469.436 1640681.504 1

Hinh 2. 2 S6 héa dwong bo bién dat lién
Sau khi da thuc hién sb hoa duong bo, tao diéu kién bién vao md hinh va chia ludi.
Mién tinh, ludi tinh duoc st dung trong mé hinh 1a ludi phan tir hitu han duoc tao tur
Mike Zero. Ty Ié lugi tinh todn min dan tir ngoai khoi vao trong dat lién. Khdng gian ban
d6 lya chon tinh toan cho khu vuc: WGS_84 UTM_Zone 49N. C6 nghia véi s6 lidu ban
d6 duoc dua vao thuoc hé quy chiéu WGS 84 , 1ugi chiéu UTM, mui 49 ¢ Bic Ban Cau.
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Nghién ciru khoa hoc sinh vién

Khoa: Ky thuat Bién

[m]

1660000
1655000;
1550000—?
1645000%
1640000 —
1635000;
1530000—5
1625000-3
1520000—5
1515000%
1510000—5

1605000

A7
R ymgsgv

>
bﬂhw:

S CAVAV VAN B
OO

AT

DAND

000000000000

90—

¢ 0 900

L e o e
280000

LB o
290000

T T
300000

12/30/1899 0:00:00 Time Step 0 of 0.

[m]

Code value

B 2
o 22
i 21
1

Hinh 2. 3 Thiét lap lwéi tinh khu vuc My A

b. Thiét 1ap dia hinh khu vuc

* S6 ligu dia hinh:

Dia hinh khu vuc nghién ciu dugc cung cap tir binh dd khu vuc My A - Quang

Ngai cua truong Pai hoc Thuy loi naim 2008, dong thai duoc cung cap bo sung bai khao

sat nam 2017 caa Vién bia Ly, Vién Han Lam Khoa hoc va Cong nghé Viét Nam bai cac

du an khu vyc ctra séng tinh Quang Ngai.

SVTH: T6 Duy Hoan
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Nghién ciru khoa hoc sinh vién Khoa: Ky thuat Bién

(m MyA mdf
H ; H ¥ 3 ;
1644000 7 -+
1643500
1643000 § 4y v 0
1642500 3 H Scatter legend
: I ~bove 1250
1642000 7 -+ [ 1000- 1250
: [ 7s0-1000
1641500 1 - T soo- 750
: ] =2s0- soo
0 50" 1 o- 280
1641000 F25 2R -0 - ] 2s0- o
: = -s00- -250
1640500 1 -+ B -750- 500
] I Below 750
1640000 1 [ undefined Value
H Contour legend [m]
1639500 -+ B sbove 0
H TV
3 ] -z0--10
1639000 1 = S0
H C 1 -40--30
1638500 7 -+ ] -s0--40
H L] -s0--s0
1. ] -ro--60
1638000 ; B 0.0
H I Below -50
1637500 ; ; ; ; o ; i : [ undefined Value
273000 280000 282000 234000 286000 233000 290000 292000
[m]

Hinh 2. 4 Thiét lap dia hinh cho khu vuc tinh toan
S6 liéu dia hinh cua khu vuc sau khi dua vao mé hinh, s& duoc noi suy cho cac
diém 1an can, va chuyén doi sang file mesh, 1a file dinh dang dia hinh dwgc sir dung trong

mo hinh.
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Nghién ciru khoa hoc sinh vién Khoa: Ky thuat Bién

[m]

1660000

1655000

1650000

1645000

1640000

1635000

1630000 |
| Bathymetry [m]

1625000
1 Il Above 0
| Bl 6- 0
| 0 -12- 6

1620000 [ ] -18--12
: [] -24--18
: L] -30--24

1615000 | I -36--30
1 I 42--36
] = 48 - -42
] 54 - 48

1610000 | Bl 6054
| Bl -56--50
1 Bl 72--66
] Bl 78--72

1605000 | — R
i I Below -84

[ ] Undefined Value

T T
280000 29000 300000
(m]
12/30/1899 0:00:00 Time Step 0 of 0.

Hinh 2. 5 File mesh dia hinh khu vuc My A
c. Thiét 1ap diéu kién bién mé hinh
* Bién tinh toan moé hinh thuy dong luc Mike 21 FM HD

Bién tinh toan cua mé hinh thay dong luc st dung muc nudc tridu duoc xac dinh
tir md dun Mike 21 Toolbook/Tide. Sir dung triéu toan cau véi thoi gian tinh toan dé tinh
to4n muc nudce tridu bién cho mé hinh. Co s& khoa hoc cia md dun dwa theo phuong

phap du béo triéu bang hang sé diéu hoa.
Po cao muc nudc thuy tridu tai thoi gian bat ky 1a tong cua cac dao dong triéu
thanh phan (goi 1a cac phan triéu hay cac song triéu):
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Nghién ciru khoa hoc sinh vién Khoa: Ky thuat Bién

2(t) = A +Zr: fiHicos[a),t+(Vo +u), - gi]

Trong d6: A, 1a 46 cao myc nudc trung binh, f; 1a hé sé suy bién bién d6 triéu, Hi la hang
s6 diéu hoa bién do cua phan triu tha I; o 14 téc do goc khong doi ciia phan tricu i;
(V, +u). la ddi so thién van cia phan triéu biéu dién cac goc gio cua thoi diém t, g; 1a hing
s6 diéu hoa pha ban dau caa phan triéu, r 1a sb luong cac phan triéu.

£ MIKE Zero - [21T1]

= P
53 File Edit View Window Help

D& M| =R
&5 Envronmental
- &) Hydredynamics
7 & Morphology
i & Sedments Constituent Description =]
- Seismology
=& Tidal

2 Tide Analysis of Cunents Type of Prediction

2 Tide Analysis of Heights The fide prediction is based either on a sat of user defined tidal constituents or consttuents

=3 Tide Prediction of Cunients Crpeginiere

23 Tide Prediction of Heights
- Waves
o5 ind -

Prediction based on user defined constiuents
@ Predicton based on global fide model data
Data fles
3 w&] Consiituent fie C:\Program Fles (xB6\DHN\2014\MIKE Zero\Applicar
Prepack fle: C:\Program Fies (xBE/\DHN2014\MIKE Zero\Appica [ ..
N Edt  Delet Up  Down
<Back || MNext> | [ Cancel | [ Heb

Hinh 2. 6 Thiét lap diéu kién bién cho mé dun thiy déng luc Mike 21 FM HD
* Bién tinh toan m6 hinh séng Mike 21 SW

S6 liéu:

M6 hinh song phé dung dé tinh toan ché do séng gan bo cho cira My A, sir dung
bién sdng ngoai khoi tir séng nudc sdu. SGng ngoai khoi dugc tinh todn tr mé hinh séng
tai phan tich WAVEWATCH 111, duoc trich xut dua theo céc diém song chi dinh ngoai
khoi, véi s6 liéu tan suat 3 tiéng 1 s6 liéu. Mdi phan tir s6 liéu bao géom 3 thdng s6 chinh:
Chiéu cao song (Wave Height), Chu ky song (Wave period), Hudng song (Wave

Direction). Vi pham vi d6 &n va thoi gian nghién ctiu ¢d han, tac gia da thu thap duoc s6

SVTH: T6 Duy Hoan GVHD: PGS.TS Nghiém Tién Lam Page 20



Nghién curu khoa hoc

sinh vién

Khoa: Ky thuat Bién

liu dau ra tr md hinh séng phd toan cau, sb liéu duoc cung cap tir Vién Dia ly, Vién Han

I[&m Khoa hoc va Céng nghé Viét Nam.

Xz 1y s6 liu

S6 liéu dua vao mé hinh Mike 21 SW duoc dua vao duéi dang profile .dfsl xay

dung bién song dang duong thang véi cac diém song duoc thay do6i theo thoi gian. Dé

nhap bién séng, sir dung Mike Zero/Profile Series(.dfs1). Nhap sé liéu di thu thap duoc,

xay dung 3 bién song Wave 21, Wave 22, Wave 23 tng véi 3 bién cua file mesh.

Xay dung file bién song véi 4 thong sb: Chiéu cao séng Hs (Wave Height), Chu ky

song Tp (Wave period), Huéng song Dir (Wave Direction); Hé s6 phan tan séng n

(Spreading factor). Lay n = 5 véi moi diém bién song.

£ MIKE Zero - [Wave Z1ars1] M —

=l

z

W File Edit View

w Options Tools Window Help

D=Ed| @28 aa R A=
=
Time Step: 01/01/11 00:00:00 N7 R - "
— Hs mete] File Properties 5|
Jagrr General Informatior
: eneral Information ok ]
: 0K
P S Title: wave2]
:
S A B Information Helm
Auas Type: Equidistant Calendar Ads
2B Start Time: 1/1/2011 120000 AM (2{[<]
e Time Step: sec) 10300 Number of Grid Points: 1|
: No. of Timesteps: 720 Gid Step: {m) 5053233
243
: Hem Information
223 Name Type unit [
1 Hs Wave height meter 0.400000
z ir) Waveperod | secon d | 3.720000
3 Dir Wave direction dian 46
L Spreading factor 0 5
L3
143 -
Ce) ) o
1.2
A0 29 04/01/11 15:00:00 1.62
30 04/01/11 18:00:00 1.59
31 04/01/11 21:00:00 1.86
08 32__| 05w 0000:00 178
33| 05/01/11 03:00:00 169
L 34 05/01/11 06:00:00 16
35 05/01/11 09:00:00 153
; 36 05/01/11 12:00:00 1.5
0.00 0.50 100 [37__[osmuniis0000 1.49
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Khoa: Ky thuat Bién

Nghién ciru khoa hoc sinh vién

CHUONG 3: KET QUA TINH TOAN VA HIEU CHINH

3.1 Tinh todn yéu t6 thity dpng lwc civa My A, Quing Ngii

Sau khi ¢ dugc cac sb lieu vé dia hinh, diéu kién bién myc nudc triéu, cong viéc

tiép theo 1a tinh toan thuy dong luc cho khu vuc bang mé dun Mike 21 FM. Trong d6, cac

thong sé caa md hinh duoc thiét 1ap nhu sau:

Bang 3. 1 C4c tham sé co ban sir dung thiét 1ap md hinh thiy déng lwc cho cira My A

Théng sb

Gi4 tri

Domain: Mién tinh

Mesh.mesh

Time: Thoi gian tinh toan

No. of time steps: 23040

Time step interval: 30s

Simulation start date: 19/8/2017 (7:00:00 AM)

Simulation end date: 27/8/2017 (7:00:00 AM)

Module Selection: Lua chon module

HD

Solution Technique: Ky thuat giai.

Budce thoi gian to1 da va toi thi€u, hé
s0 bién doi dia hinh.

Time intergration: Low order, fast algorithm

Space discretization: Low order, fast algorithm

Minimum time step = 0.01s

Maximum time = 30s

Critical CFL number = 0.8

Flood and Dry: U6t va kho

Drying depth = 0.005m

Flooding depth = 0.05m

Wetting depth = 0.1m

Density: Mat do

Barotropic

Eddy Viscosity: Do nhét xody

Ham Smagorisky

Constan = 0.28

Bed Resistance: B§ nham day

32mYs /s

Coriolis Forcing: Luc Coriolis tuy
thudc vi d mién tinh

Varying in domain

Ice Coverage: Bao phu bang Khéng co

T.|9al Potential: Tiém nang thay Mic dinh

tricu

Precipitation — Evaporation: Anh Khana 6

huong cua hién tuong boc hoi g

Wave Radiation: Anh huéng cia | ., ~ =
Khong co

song khuc xa

Structures: Cac cong trinh trong
mién tinh toan

Tao tir bién tinh toan

Boundary Conditions: Thiét lap cac

Code 21; Code 22; Code 23

SVTH: T6 Duy Hoan

GVHD: PGS.TS Nghiém Tién Lam
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Nghién ciru khoa hoc sinh vién Khoa: Ky thuat Bién

bién
Output: Pau ra sb liéu tinh toan tir | Trich xuat két qua Surfare elevation, u— velocity,
mo hinh v— velocity

M6 phong qua trinh bién déi muc nuéce tridu dua theo sb liéu do dac tai Quang
Ngai trong chuyén khao sat Quang Ngai tir ngay 21/8 dén 27/8 cua Vién Dia Ly, Vién han
lam Khoa hoc va Coéng nghé Viét Nam véi chudi sb liéu tir 21/8 9:00 AM dén 27/8 9:00
AM.

[m]
1642000
1641500
1641000
1640500
] Bathymetry [m]
] I 2bove 0
1640000 ] B -10- o
] B =o0--10
1639500 [ | -30--20
] [ ] -40--30
] [ ] -s0--40
1639000 ] -s0--s0
] [ -7o--50
] B -s0--70
1638500 I Eelow -20
-I TTT ; TTTTTTTTT ; TTTTTTTTT ; TTTTITTTTTT ; TTTTTT T ; TIT T Tr1rrrrir D UndEfInEd \.lrEIUE
282000 283000 284000 285000 286000 287000
[m]
@ Zoomin () Zoom out () Recenter

Hinh 3. 1 Tinh todn md hinh thay luc tai cirza My A - Quédng Ngai

Két qua tinh toan toan ving Area va tinh riéng tai 1 diém Point co toa do (284716.62;
1640762.16). Trinh bay két qua tinh toan dya vao sé liéu thuc do va két qua tr md hinh

duoc trinh bay trong cong cu Mike Zero Plot Composer nhu sau:
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Nghién ciru khoa hoc sinh vién Khoa: Ky thuat Bién

Point 1: Surface elevation [m]
Water level ( Measured) [m]

My A Station

1.0

Water Level (m)

1.0 b+ e e I T T : o ..
00:00 00:00 00:00 00:00 00:00 00:00
2017-08-22 08-23 08-24 08-25 08-26 08-27

Hinh 3. 2 Két qua so sanh mwe nwéc tir mé hinh va thue do

Nhdn xét:

Véi bo thdng sb trén, két qua tinh toan tir mé hinh va thuc do gan dat chinh xac voi
sai s6 khoang 5 cm. Tir 12:00 AM ngay 24/8, két qua thuc do (mau do) cd cao hon két
qua tir md hinh, diéu nay c6 thé dugc li giai do trong thoi gian do dac bi sai sé bai con
bdo PAKHAR anh huong nude dang ti bién Pong Viét Nam. Vi vay, néu trong diéu kién
muc nudc binh thudng bo thong sb trén c6 thé sir dung dé du bao céc gia tri muc nudc

trong tuong lai tai cra My A, Quang Ngai.
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Nghién ciru khoa hoc sinh vién Khoa: Ky thuat Bién

[F Toaten =

Digital Typhoon: Typhoon 201714 (PAKHAR) - Detailed Track Information (Google Maps)
[Forme B3 aren 3 D yphoon [ i B

2017 Season

Typhoon 201715 >
I Typhoon 201714 (PAKHAR)

B [Search|I[Ske=T

General Information Detailed Track Information Detziled Wind Information Forecast History on Google Maps Access Analytics Map List of All Images || News Disaster Info. Wieblog Trackback Typhoon Front Twiphoon Typhoon Now! Typhoon Imagination JMA
Disaster Info. XML Resource Google Earth GE Animation Atom Feed GeoJSON

Start Animation Mon, 28 Aug 2017 00:00:00 GMT
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Hinh 3. 3 Con bio PAKHAR anh hwéng téi bién Pong Viét Nam

Tir két qua so sanh muc nudc thuc do, cho thay bo thong sé chay mé hinh ¢ thé
sir dung dé tinh toan két qua muc nudc cho 1 nam, sau day la két qua tinh toan muc nudc
trong 1 nam véi thoi gian: tir thang 10/2016 — 10/2017.

Point 2: Surface elevation [m]

My A Station

Water Level

T T 1
October  November December  January February March April

T
May June July August September
2016 2016 2016 2017 2017 2017 T 2017 2017 2017 2017 2017 2017
ime

Hinh 3. 4 Két qua tinh todn mwe nwée 1 nim My A, Quang Ngai

Muc nuéc bién cao nhat: 0.79 m
Muc nudéc bién thap nhat: - 0.87 m

Muc nuéc bién trung binh 0.00 m
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Nghién ciru khoa hoc sinh vién Khoa: Ky thuat Bién

3.2 Tinh todn ché d¢ song cira My A, Quéing Ngii

Dé c6 cai nhin rd va tong quan hon cho khu vuc cua My A, ta st dung mién tinh
toan nhu md hinh tinh thay dong luc, va sau d6 st dung bién séng vira xay dung dé tinh
toan chi tiét cho khu virc nho thudc cra My A. Cac tham sé dé chay mé hinh truyén séng

cho khu vuc nhu sau:

Bang 3. 2 Cac tham sé co ban sir dung thiét 1ap md hinh Mike 21 SW cira My A

Théng sb Gia tri

Domain: Mién tinh MeshSW.mesh

No. of time steps: 40

Time step interval: 3600 s

Simulation start date: 19/8/2017 (7:00:00 AM)
Simulation end date: 24/8/2017 (10:00:00 AM)
Spectral formulation: Fully spectral formulation
Time formulation: Quasi stationary formulation
Frequency Discretization type: logaritmic
Directional Discretization: 360 degree rose
Type: Specify water level variation

Water level data: Constant

Time: Thoi gian tinh toan

Basic Equations

Spectral Discretization.

Water level conditions

Current conditions No current variation
Wind forcing No wind
Ice coverage No ice coverage
Diffaction No Diffaction
Model: Wave breaking
Wave breaking Type of gamma: Specified gamma

Format: Constant; Constant value: 0.8
Model: Nikuradse roughness,kn

Format: Constant ; Constant value: 0.04
Model White Capping

Dissioation coefficient, cdis, data

White Capping Format: Constant; Constant value: 4.5
Dissioation coefficient, DELTA dis, data
Format: Constant; Constant value: 0.5

Bottom Friction

Structures Initial Conditions: Type Zero Spectra
Boundary Conditions Code 21; Code 22; Code 23
Ouput Area.dfsu ; Point.dfs0
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Nghién ciru khoa hoc sinh vién Khoa: Ky thuat Bién

Két qua tinh toan song dwa trén két qua do dac tai cira My A véi s lidu séng do
dac 3 ngay tir 21/8 dén 24/8/2017. Két qua tinh toan toan ving Area va tinh riéng tai 1
diém Point c6 toa do (284716.62; 1640762.16).

[m]
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1641200 =7 mmmmmTre s o n o frhsaoses
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[m]

Hinh 3. 5 Két qua tinh toan truwdng song tir 21/8 dén 24/8/2017
S liéu tinh toan va do dac duoc thé hién bang biéu vé& theo hinh anh sau:

Hs (Measured) [m] o e
Hs (Simulation) [m]

My A Station
15] B '
E b
E
E=2 1
2 104
© i
o ]
E
£ ] : :
[ B H H
@ C# B B .
= ] :
'c% ] e L * e
1 eee?® ""'---g---------.--'.."'-----:\_ﬂ-‘. H
L R — — e —
12:00 00:00 12:00 00:00 12:00
2017-08-21 08-22 08-23
Time

Hinh 3. 6 Két qua tinh chiéu cao séng diém co toa dd (284716.62; 1640762.16)
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Nghién ciru khoa hoc sinh vién Khoa: Ky thuat Bién

Tp (Measured) [sec] s e
Tp (Simulation) [se¢c] =——

My A Station
20
g 15
23
=
8
2 10
[
g
5t
- > 8 & g
e e e R e
12:00 00:00 12:00 00:00 12:00 00:00
2017-08-21 08-22 08-23 08-24
Time

Hinh 3. 7 Két qua tinh chu ky séng diém c6 toa d¢ (284716.62; 1640762.16)

Dp (Measured) [deg] = e
Dp (Simulation) [deg]

My A Station

Wave Direction (d

40
e - — ‘ —
12:00 00:00 12:00 00:00 12:00 00:00
2017-08-21 08-22 08-23 08-24

Hinh 3. 8 Két qua tinh huéng séng diém co toa do (284716.62; 1640762.16)
Nhdan xét:  Vai két qua truong song tinh toan nhu hinh vé, ¢6 thé nhan thiy huéng song
cha yéu 1a huong Bong Bac, d6i véi chiéu dai tuyén dé cong trinh, va huéng dé nhu ngoai
thuc té, cong trinh khong thé hién chirc nang che chan séng cho ludng vao khu cang. Dan
dén tinh trang song ngoai khoi bi din vao sau trong ludng cang, véi chiéu cao song dén
0.5— 0.6 m, vi vy tau thuyén di lai khong dam bao 6n dinh, d& bi troi dat va va cham vao

da ngam, gay nhiéu hau qua nghiém trong.

* Ung dung tinh todn trwong séng 12 thang trong nim 2016 - 2017
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Nghién ciru khoa hoc sinh vién

Khoa: Ky thuat Bién

Str dung két qua tinh todn muc nudce tr mo hinh Mike 21 FM HD va diéu kién bién

séng dé tinh toan truong séng cho ca nam.

Thoi gian tinh toan: 1/10/2016 —

1/10/2017

[m]
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Hinh 3. 9 Trwong song mua Pong thang 10 - 4 cira My A, Quang Ngai
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T T T T
284800 284700 284800 284900
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[ undefined Value
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[m]

Hinh 3. 10 Truwong séng mua hé thang 5 — 6 cira My A, Quang Ngéi

GVHD: PGS.TS Nghiém Tién Lam
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Nghién ciru khoa hoc sinh vién

Khoa: Ky thuat Bién

Két qua tinh toan song tai diém c6 toa do (284716.62; 1640762.16) dugc trinh bay vao

bang sau:
Point 1: Sign. Wave Height [m]
My A Station
3.0 :
2.5
2.0
E ]
[=2}
E ]
o 1.9
3 ]
= ]
1.0
0.5
T T T T T T T T T
October November December January February March April May June July August September
2016 2016 2016 2017 2017 2017 2017 2017 2017 2017 2017 2017
Time

Hinh 3. 11 Biéu dd tinh toan chiéu cao séng 1 nim tai cira My A, Quang Ngéi

Point 1: Peak Wave Period [sec]

My A Station
18
°
=y
@
o
o
g
=
....................... ! N S— E—
T T T T T T T T T
October November December January February March April May June July August September
2016 2016 2016 2017 2017 2017 2017 2017 2017 2017 2017 2017
Time

Hinh 3. 12 Biéu @b tinh toan chu ky séng 1 nim tai

cira My A, Quang Ngai
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Nghién ciru khoa hoc sinh vién Khoa: Ky thuat Bién

Point 1: Mean Wave Direction [deg]

My A Station

140

120 |

100 |

80

Wave Direction

60 |

40

T T T T T T T T T
October November December January February March April May June July August  September
2016 2016 2016 2017 2017 2017 2017 2017 2017 2017 2017 2017
Time

Hinh 3. 13 Biéu @6 tinh toan hwéng séng 1 nim tai cira My A, Quang Ngéi

Nhén xét, két lugn:

Nhin vao biéu d6 tinh toan hudéng séng co6 thé thay rang véi chu ky 1 nam, thoi
gian song chia thanh 2 mua rd rét. Thoi gian gié mua dong tir thang 10 dén thang 4 nam
sau, huéng séng khoang 75 d6 huéng Bong Bong Béc cha dao. Thai gian gié mua heé ti
thang 4 dén thang 9, véi hudng khoang 110 do, huéng Bong Nam chu dao. Tuy nhién,
vao mia hé huéng séng van ¢ xen khé huéng séng Bong Bac, biéu dd huéng séng bi

gdy khic bai nhitng dot song huéng Bong Bic.

Biéu db chiéu cao séng tng véi gié mua déng Pong Bac, chiéu cao song tang cao
rd rét so véi gio mua hé. Véi hién trang cong trinh, chiéu cao séng trong ludng di vao
Cang c6 llc cao nhat 1én dén 2.6 m, va trung binh do cao séng 1a 0.8m. Pé chinh 1a ly do
gay mat 6n dinh cho ving ctra My A, gay nhiéu tai nan dang tiéc. Bé khic phuc thyuc
trang, can c¢d hudng giai quyét bang nhiing céng trinh chan séng véi chic nang pha
huéng séng chinh, giam chiéu cao séng trong ludng cang, bao vé an toan cho tau thuyén

di lai.
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Nghién ciru khoa hoc sinh vién Khoa: Ky thuat Bién

CHUONG 4: NGHIEN CU'U PE XUAT GIAlI PHAP BAO VE
4.1 Cdc gidi phdp cong trinh chinh tri cho khu vwe civa My A, Quing Ngdi
Tur két qua phan tich truong song nudc sau va xac dinh nguyén nhan co ché gay
mat 6n dinh sau khi xay dung céng trinh dé bién My A Giai doan 1, két qua do dac thuc
té tir khu vuc 1a nhitng co sé khoa hoc thyc tién dé c6 nhitng huéng giai quyét phi hop.
Pé ngan chan viéc mat 6n dinh cira My A, can nghién cau xay dung dé chan séng voi
huéng chan giit 6n dinh phia bén trong cira, dong thoi huéng dong boi tich tir 2 phia bo

cua cong trinh.

Tuy nhién, viéc lva chon cac phuong an thiét ké cong trinh chinh tri can cha y dén
cac day da nhd ra phia bién & bo Nam, cac bai da ngam phia trong va ngoai ctra dé duy tri
lach sAu, 6n dinh tét va déng thoi van dam bao kha nang thoat i tir cira song ra bién. Trén
co so khoa hoc nghién ctu va dong thoi nhiing kién thuc da duoc tiép thu trén giang
duong, y kién gop y tir thdy huéng dan, tac gia dua ra phuong an dé nghién cieu dam bao

on dinh cho khu vuc nhu sau:
Phuong dn 1: Thiét ké xay dung tuyén dé méi véi huéng chin séng Bong Béc chu dao.

Phurong dn 2: Thiét ké giai doan 2 cong trinh kéo dai tuyén dé cii chan huéng Pong va

Pong Bic.
Phurong dn 3: Thiét ké dap chan séng xa bd chin song Pong va Bong Bac.

Trong pham vi nghién ciu khoa hoc l1an nay, can cir phd hop vai tinh kha thi cho
thuc té dam bao giam thiéu chi phi néu dy an duoc trién khai ngoai thuc té, tac gia sé lva
chon Phuong &n 2 1a phuong én kha quan nhat dé tinh toan nghién ctu: : “Thiét ké giai

doan 2 cong trinh kéo dai tuyén dé cii chdn hiedng song Péng Bic”.
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4.2 Tinh todn phwong dn 2:“Thiét ké giai doan 2 cong trinh kéo dai tuyén dé cii chin
hwéng séng Dong Bic”.

4.2.1 Bé tri khong gian mdt bang céng trinh theo PA2 civa My A, Quing Ngii
Dé cong trinh dé chin séng dat hiéu qua cao nhat thi viéc lya chon tuyén dé can

phai dat duoc nhirng yéu cau sau:
- Chiéu dai tuyén dé can dat duoc dén vung séng db.
- Chiéu cao song nhiéu xa ¢ dau dap l1a nho nhat.
- Pam bao ludng tau ra vao khu neo tra dau hop ly.
- Khéi luong céng trinh bé tri hop 1y nhat.

Can ctr vao két qua tinh todn séng v& & muc 2 & trén, va binh db tong thé khu vuc tac gia

bd tri phuong an mat bang tuyén dé nhu sau:

- P& bo Bic kéo dai thém 250m theo hudng dong, dau dé duoc udn cong dé huéng truc
dién véi hudng séng truyén toi tir hudng Pong Bac, dau dé két thic o vi tri ¢6 cao trinh
day -7.35 m. Dé bac la dé chu luc phé song huéng Bong va Bong Bic bao vé tuyén ludng

vao cang. Phia dau dé duoc b tri mé rong dé phé nang luong séng dén.

- Pé bd Nam tu sira, kéo dai 65 m ddng thoi mo rong phia dau dé ngan nang luong song

pha v& dau dé. Pé Nam ngan song mua hé va bao vé tuyén ludng tau thuyén vao cang.
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24 MIKE Zero - [Data File: My A PAS mesh] | =

P File Edit View Data Video Colors Window Help
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Hinh 4. 1 Md phéng mit bang khong gian va d sau tai My A, Quang Ngai theo PA2

4.2.2 Két qua tinh todn trwong séng 1 nim tai civa My A, Quing Ngii theo PA2.

Can ctr vao cac thong s6 dau vao nhu & trén, tinh toan ché do séng 1 nam tai cira My A,

Quang Ngdi c6 dugc két qua nhu sau:
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Hinh 4. 2 Trwong séng mua dong thang 10 — 11/2016 cira My A, Quang Ngai PA1
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Hinh 4. 3 Trudng séng mua dong thang 1 - 4/2017 cira My A, Quang Ngéi PA2
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Hinh 4. 4 Truwong song moa hé thang 5 — 6 /2017 cira My A, Quang Ngai PA2

4.2.3 Pdnh gid hi¢u qud cong trinh theo Phwong dn 2 tai civa My A, Quing Ngii

Dua trén tiéu chi chizc ning giam song cira ludng va che chan dong ban cat gay boi

lap ctra sdng, hiéu qua cong trinh cia phuwong &n 2 di duogc thé hién tai 3 biéu do tinh

chiéu cao song, hudng song va chu ky séng . Bé co cai nhin khach quan hon vé hiéu qua
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Nghién ciru khoa hoc sinh vién Khoa: Ky thuat Bién

cong trinh caa phuong an 2, ta so sanh két qua md phong tinh toan séng trong truong hop

xay dung céng trinh theo Phuong an 2 va hién trang.

Két qua tinh toan song tai diém co toa do (284716.62; 1640762.16) duoc trinh bay va so
sanh trong bang sau:

Wave height ( PA2) [m]
Wave height (Hien nay) [m]
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Hinh 4. 5 So sanh két qua tinh toan d§ cao s6ng theo PA2 va hién trang tai cira My A

Wave Period (PA2) [sec]
Wave Period (Hien nay) [sec] =———
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Hinh 4. 6 So sanh két qua tinh toan chu ky song theo PA2 va hién trang tai cira My
A

SVTH: T6 Duy Hoan GVHD: PGS.TS Nghiém Tién Lam Page 36



Nghién ciru khoa hoc sinh vién Khoa: Ky thuat Bién

Wave Direction (PA2) [deg]
Wave Direction (Hien nay) [deg] =———

My A Station
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Hinh 4. 7 So sanh két qua tinh toan hwéng séng theo PA2 va hién trang tai cira My A
Nhédn xét:

Viéc tinh toan xay dung cong trinh theo Phuong an 2 véi noi dung : “Thiét ké giai
doan 2 cong trinh kéo dai tuyén dé cii chdan huéng song Péng Bdc” trén budc dau nghién
ctzu nhan thay c6 hiéu qua dang ké cai thién thuc trang khu vuc hién trang. Véi tuyén dé
méi kéo dai thém 250m, da chin huéng séng dén Bong va Bong Béc rat hiéu qua. Doi
chiéu biéu d6 tinh toan chiéu cao song tai cita My A, nhan thay chiéu cao séng da giam di
rd rét so véi hién trang. Véi cac thang mua dong, chiéu cao song tai cira trung binh 12 0.7
— 0.8 m, ha thap chiéu cao dang ké va giam ning lugng song dén. Séng cao nhat trong
nam 1a 1.3 m, trung binh séng c6 chiéu cao 0.37m phia ctra vao tuyén ludng. Rat thuan loi

cho tau thuyén hoat ra vao dé dang va an toan.

Biéu do tinh todan moé phéng hudng séng da chiing minh tuyén dé méi da pha bo
hoan toan hudng soéng phia Pong Bic va phia Bong, phan song nhidu xa trong tuyén

ludng c6 huéng khoang 110 dd, chiéu cao khong Ion, dam bao d6 6n dinh cho cura.
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KET LUAN VA KIEN NGHI

1. Két ludn két qud nghién civu dat dwoc
Dé tai NCKH da gigi thiéu khat quat vé dac diém tu nhién, dia hinh, dia mao, khi
tuong thuy van, hién trang tai khu vuc cira My A, Quang Ngéi. Thu thap s6 liéu vé muc

nudc va séng thuc té, xac thuec.

Dé tai NCKH da trinh bay tong quét vé céc co so ly thuyét sir dung tinh toan va
phan tich. Gigi thiéu so bo vé mé hinh Mike 21 FM HD, Mike 21 SW véi cac mé dun
thay luc va séng cliing cac thong s6 cua md hinh. Mot s két qua thu dugc trong pham vi

d6 &n bao gom:

Xay duyng thanh céng mé dun thuay luc trong mé hinh Mike 21 FM. M& phong
duoc yéu té dic trung thuy dong luc (muc nuéc) theo khdng gian va thoi gian. So sanh,
hiéu chinh, kiém dinh mo hinh trong thoi gian md phong 7 ngay thuc té s6 lidu tir mé hinh

va thuc do. Két qua mé phong thay luc trong thoi gian 1 nam (2016-2017).

Xay dung thanh céng md dun truyén séng trong md hinh Mike 21SW. M6 phong
ché d6 séng khu vuc cira My A, Quang Ngéi theo khong gian va thoi gian. So sanh, hiéu
chinh mé hinh trong thoi gian mé phong 3 ngay tir s6 liéu tir md hinh va thuc do. Tinh

toan ché do séng chu khu virc cira My A, Quang Ngéi theo 3 kich ban tir mé hinh.

Tur két qua caa mé hinh va rit ra két luan ban dau, dua ra phuong an nghién ciru cong

trinh chinh tri dé chan séng Giai doan 2 cira My A, Quang Ngai.

2. Mt s6 han ché

Do diéu kién thoi gian 1am nghién cau han ché, thoi gian chay mé hinh chiém
nhiéu thoi gian nén viéc tinh toan ché do song khu vuc cita My A, Quang Ngéi chi dirng
lai & tinh toan hién trang. Panh gia rui ro hién trang khu virc con it, chua dé cap dén séng
va nudc dang trong bdo, va kha nang thoat lii cho khu vuc. Mot s6 cong thic kinh nghiém

do c6 nhiéu thanh phan khéac nhau nén dé gap sai sot.
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3. Kién nghi

Két qua nghién ctru dé tai méi chi ding lai & nghién ctu, phan tich, tinh toan va
danh gi4 so bo theo quan diém c& nhan caa ban than. Kién nghi cac co quan quan ly can
nghién ctu day da hon, dé tinh toan chinh xac duoc ché d6 séng cho khu vuc nghién ciu

va dua ra giai phap phu hop xéac thuc nhat.

Ban than mong muén nhan duoc cac y kién nhan xét gép y tir thay cd va chuyén
gia trong linh vyc thuy van, bién, cong trinh dé tac gia c6 thé hoan thién kién thirc hon

trong tuong lai sau nay. Xin chan thanh cam on.
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