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UNG DUNG MO HINH MIKE 21-SW DE XAC PINH
CAC THONG SO SONG THIET KE O KHU VUC VEN BO
TREN PAO PHU QUY, TINH BINH THUAN

Kiéu Xuin Tuyén, Nguyén Pinh Quang

Vién Khoa hoc Thiy loi mién Trung va Tdy Nguyén

Phan Thi Twong Vi

Trwong Cao ding Cong nghé - Kinh té va Thiy loi mién Trung

Tém tit: Pdo Phii Quy la mot huyén ddo ciia tinh Binh thudn, cich Truong Sa khodng 400km.
Tw vi trl ddo Phii Quy, véi tram ra da quan st bién cé thé kiém sodt toan b tuyén dwong hang
haz quoc té tir Thaz Binh Dwong qua An PG Duwong. Vi vy, Phii Quy co vi tri cuc ky quan trong
vé an ninh quéc phong, la hdu phwong va la noi trung chuyén nhu yéu pham cho cdc quan dao
Trwong Sa, Hoang Sa ngoai khoi xa. Hién nay ddo Phii Quy bi xdm thiee rdt nghiém trong. Trong
bai bdo nay, tac gid da iing dung mé hinh MIKE 21-SW tinh todn lan truyén séng nuéc sdu, dé tie
dé xdc dinh cdc théng sé séng thiét ké ¢ khu viee ven bo trén ddo Phit Quy, phuc vu tinh todn thiét
ké cdc cong trinh bdo vé bo trén dao.

Tir khéa: Lan truyén séng, thong sé séng thiét ké, dao Phit Quy.

Summary: Phu Quy is an island district of Binh Thuan province, it is about 400km from Truong
Sa. With the marine radar station located on Phu Quy island, we can control the entire
international maritime route from the Pacific to the Indian Ocean. Therefore, Phu Quy has an
extremely important position in terms of security and defense, as well as the rear and transit center
for the Truong Sa and Hoang Sa islands. Currently, Phu Quy is seriously eroded. In this paper,
the author has applied the MIKE 21-SW wave model to calculate the wave propagation to
determine the design wave parameters in the coastal areas of Phu Quy island, serving for calculate
and design of coastal protection works on the island.

Keywords: wave propagation, design wave parameters, Phu Quy island.

1. PAT VAN DE

Huyén dao Phii Quy 1a mot quan thé gdom 10
hon ddo 16n nhd, trong d6 ddo Phi Quy cé dién
tich 16n nhit (16,4 km?) va 1a dao duy nhit co
dan cu véi 3 xa, 10 thon va khoang 27.500
ngudi. Trong 10 dao nay c6 ddo Hon Hai nim
trén dudng co so (A6) dé tinh viing lanh hai cia
Viét Nam nam & toa do 9°58°- 10°33°N va
109°05°E, dong thoi day 1a mom nho ra xa nhat
ctia duong vién ndi thity Viét Nam ¢ phan Dong
Nam Bién Déong.

Huyén dao Phii Quy phan b trong pham vi toa

Ngay nhan bai: 01/10/2018
Ngay thong qua phan bién: 12/11/2018

do tir 10°29°-10°33° Vi d6 Bac va 108°55°-
108°58° Kinh d¢ Dong, cach thanh phd Phan
Thiét 125km vé phia Pong Nam. Huyén déo
Pht Quy 4n ngit tuyén giao thong dudng bién
quan trong tir thanh phd HO Chi Minh di Hai
Phong, Hong Kong, Pai Loan, Trung Qudc,
Nhat Ban...

Hon 35 nam tré lai diy dao Pha Quy bi bién
xam thyc rat nghiém trong. Trudc nim 1975
dién tich ddo 1a 22 km?, dén nim 2010 dién tich
ddo chi con khoang 18 km?. Dién tich ddo Phu

Ngay duyét dang: 30/11/2018
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Quy da bi bién xam thyc khoang 18% trong
vong 35 ndm qua [1].

Mién Trung, trong d6 c6 ddo Phu Quy 14 noi bi
tan pha boi thién tai nhiéu nhat cia ca nudc.
Hang ndm bao 16¢, song, gio, sat 1o da cudp di
nhiéu sinh mang, tau thuyén ciia ngu dan trén
ddo, cudn troi nhiéu nha cira va nhiéu dién tich
dat canh tac hiém hoi cia dao da lam anh hudng
rat 16n t6i doi séng va cac hoat dong kinh té trén
dao.
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Hinh 1. Dia hinh dao Phu Quy

Vi vi tri chlen lroc va tim quan trong vé Van
dé an ninh qubc phong néu trén, viéc giit 6n
dinh bén vitng ddo trude moi tac dong cua thién
nhién, gilr on dinh cudc séng cua nhan dan trén
d4o 1a nhiém vu rét can thiét.

Viéc nghién ctru xac dinh cac thong sb song ven
bo phuc vu cho viéc quy hoach, thiét ké cac
cong trinh ven bo, cac cong trinh bao vé bo trén
dao Phu Quy vira co ¥ nghia thuc t& va c6 ¥
nghia khoa hoc sau sic phuc vu ddn sinh va phat

trién kinh té trén déo gop phan vao cong cu6c
bdo v¢€ an ninh quoc phong, gitr vitng chii quyén
bién Pong cua t6 qudc.

Quy trinh chung dé xay dung cac cong trmh
ven bién, bao gdm ca thiét ké dé bién 1a can
tinh dugc soéng & vung nude sau, sau do tinh
song lan truyén vao ving xay dung cong trinh.
Péi v6i nhitng khu vyc c6 dia hinh don gian,
duong bo thang, cac dudng ding siu song song
v6i duong bo, khong bi che chin boi cac mili
da, con ngam thi c¢6 thé tinh toan truyén song
bang cac cong cu don gian nhu mdédun tinh
song cua Wadibi, modun tinh séng cua Mike
21,... Bbi v6i khu vuyc dao Phu Quy, do dia
hinh khu vuc kha phirc tap bi chen chin bai
cac mili da, duong bo cong... nén dé tinh song
lan truyén vao ving xdy dung cong trinh, tac
gid da sir dung mo hinh todn Mike 21-SW [2].

2. GIOI THIEU MO HINH MIKE 21-SW

Mike21-SW 12 mé dun tinh phd song gio dugc
tinh toan dya trén ludi phi cdu tric. M6 dun
nay tinh toan sy phat trién, suy giam va truyén
song tao ra boi gid va song lung ¢ ngoai khoi
va khu vuc ven bo. Pdng lyc hoc cua song
trong lyc dugc moé phdng dua trén phuong
trinh mat do tac dong song. Phd méat do tac
dong song thay d6i theo khong gian va thoi
gian 1a mot ham cta 2 tham sb pha song. Hai
tham s pha song 1a vector song K v&i do 16n
K va huéng 0. Ngoai ra, tham s6 pha song ciing
c6 thé 1a hudng song 0 va tan sut goc trong
tuong ddi. Trong md hinh nay thi huéng séng
0 va tan suit goc tuong ddi duoc chon dé tinh
toan. Tac dong mat d6 N dugc thay thé bang
mat do nang lugng E thong qua cong thuc:

Elo,0) =E(O'maxp')7z.r2(o-maxj voi m=5 (1)
o

Mike21-SW bao gdm hai cong thic khac nhau:
Cong thirc tham s6 tach hudng va cong thirc phod
toan phan.

- Cong thirc tham s tach hudng duoc dua trén
viéc tham sd hoa phuong trinh bao toan hoat

2 TAP CHi KHOA HOC VA CONG NGHE THUY LO!I SO 51 - 2018



dong song.

- Cong thic phd toan phan dugc dya trén
phuong trinh bao toan hoat dong song.

Mike21-SW bao gém cac hién tuong vat ly sau:
Song phat trién boi tac dong ciia gid; tuong tac
song-song 13 phi tuyén; tiéu tan song do su bac
dau; tiéu tan song do ma sat day; tiéu tan song
do song vo; khice xa va hiéu ing nudc nong do
su thay d6i do sdu; twong tac song - dong chay;
anh huong ciia thay doi do sau theo thoi gian.
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Hinh 2. Mién tinh, ludi tinh

3. THIET LAP MO HINH
3.1. Mién tinh, lréi tinh

Mién tinh, réi tinh khu vire Phit Quy duroc thiét
1ap phuc vu tinh toan giao dong muc nude, lan
truyén séng tir ngoai khoi vao viing ven bo va
truong dong chdy tong cong gitta muc nudc,
song gié phuc vu cong tac hiéu chinh va kiém
dinh md hinh. Mién tinh, luéi tinh ctia khu vue
dugc xay dung dua trén s6 liéu dia hinh thuc do
ven bo ndm 2012 ctia Truong Pai hoc Khoa hoc
Ty nhién va s6 lidu khu vuc ngoai khoi do Hai
quan Viét Nam do dac. Cac s6 liéu dia hinh nay
da duoc hiéu chinh va dua vé cung mot h¢ cao
do quéc gia, hé toa do duoc quy ve UTM4S.
Mién tinh toan khu vuc Phii Quy duoc thiét lap
g6m 4 bién: bién 1 1a bién phia Tay, bién 2 1a
bién phia Béc, bién 3 12 bién phia Pong va bién
4 1a bién phia Nam.

|  KHOAHQC

CONG NGHE

- Gi6i han mién tinh khu vic Phu Quy:

+ Gidi han diém dau: Kinh do: 925000; Vi do:
1156800

+ Gi6i han diém cudi: Kinh do: 945000; Vi do:
1176800

- Luéi tinh dugc thiét 1ap trong mo hinh 13 lu6i
phi ciu triic v&i 3450 6 ludi tinh toan.

+ Dién tich 6 ludi 1on nhat 400.000 m2.

+ S6 mét lu6i toi da trong ving tinh 200.000.

+ Goc nho nhét trong 6 ludi 26°.

3.2. Piéu kién bién va ban dau dé tinh toan,
ki¢m dinh mé hinh

- Bién muc nude: Bién muc nude duoc thiét lap
cho 4 bién v6i dao dong myc nude tai cac bién
duogc 14y tir hing s6 diéu hoa toan ciu trong md
hinh Mike 21.

- Bién song: S6 lidu song dé tinh toan kiém dinh
dong chay duoc 1y tir s6 liéu song thyc do.

- Bién gio: S6 liéu bién song, gi6 duoc ldy dé
cho vao mé hinh tinh toan kiém dinh trudong
dong chay gitra thuc do va tinh toan (vi sd liéu
dong chay thuc do 1a dong chay tong cong cia
tridu, song va gi6). Do khong c6 sb liéu thyc do
nén sb liéu gio dugc quy doi tir sb liéu song thuc
do. Cong thirc quy dbi duoc sir dung 1a SPM
1984 tinh todn song duwa trén cong thuc
JONSWAP va sir dung van toc gi6 hiéu chinh
Ua va van tbe gi6 do dac U.

3.3. Tinh toan hi¢u chinh kiém dinh mé hinh

* S§ lidu: SO lidu song tai bién mo hinh lam dau
vao cho hiéu chinh mé hinh séng véi sb lidu
song thuc do dugc lay tir sé liéu song tai phan
tich toan cau NOAA, tuong ng voi thoi gian
thyuc do tir 9 gio 01 phut ngay 18/12/2012 dén 6
gio 01 phut ngay 03/01/2012. S6 liéu séng nay
da dugc quy ddi vé thoi gian GMT+7, theo mui
gio Viét Nam.

* B thong s6 mo hinh song: Tién hanh thiét lap
b6 thong s6 mo hinh tinh toan lan truyén song va
so sanh két qué tinh toan lan truyén song bang mo
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hinh véi s6 liéu thyc do dé dua ra duoc bd thong
s6 md hinh song pht hop v6i khu vire bién Phii
Quy. B thong sé mo hinh gdm:

- S6 bude thoi gian tinh toan: 381
- Khodang thoi gian mgt budc tinh toan: 3600s

- Thoi gian tinh toan: tir 9:01 ngay 18/12/2012
dén 6:01 ngay 03/01/2013

- Hé sb song v: 0,68

- Hé sb ma sit day: tinh theo Nikuradse
roughness: 0,28

- Diéu kién bién muc nudc: cac bién tricu

Thucdo [m] £y
Tinh toan [m] s

- Diéu kién ban du: phd song sir dung tinh toan
la JONSWAP

- Piéu kién bién song: bién song dugc 1y tir s6
liéu song tai phan tich toan cau NOAA.

- Piéu kién bién gio: bién gi6 dugc ldy theo sd
liéu tinh toan.

- Hé s6 ma sat gio: 0,001855.

Két qua tinh toan: dang diém, budc thoi gian
xuét két qua: 1 gio 1 gié tri.

Két qua tinh toan, hiéu chinh lan truyén séng
bang mo6 hinh va do dac thuc té nhu sau:
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Hinh 3. Két qua hiéu chinh chiéu cao séng tai tram Phii Quy (12/2012)
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Hinh 4. Két qua hiéu chinh chu ky song tai tram Phit Quy (12/2012)

Dé danh gia d6 chinh xac giira két qua tinh toan

va két qua thuc do, st dung chi s6 Nash-
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Sutcliffe (1970) dé danh gia

_ 2?71()(1 _;)2 _Z?,I(X; _Xi)2
Zin—l(xi _;)2

F? )

Trong do:

F2 - 12 hé s6 Nash

Xi - la gia tri thyce do tha i

Xi' - 1a gia tri tinh todn thu 1
X-1a gia tri thuc do trung binh

Két qua so sanh chiéu cao song giira thuc do va
tinh toan, co6 chi s6 Nash = 0,87.

Nhén xét: Két qua tinh toan hiéu chinh song
thuc do tai tram Phi Quy va $6 liéu song tinh
toan bang md hinh trong thoi gian tir ngay
18/12/2012 dén ngay 03/01/2013 dugc thé hién
tai hinh 3 va hinh 4 thong qua viéc so sanh vé
gi4 tri chiéu cao séng va chu ky song.

Dua vao hinh 3 va 4 cho thiy vé pha chiéu cao
song va chu ky séng tinh toan va thuc do gan
nhu 14 twong ddng voi nhau. Vé do 16n chiéu
cao song va chu ky song giira tinh toan va thuc
do c6 mot sd su sai khac tai mot sb diém, tuy
nhién vé tong thé thi két qua tinh toan cho phép
chip nhan duoc.

bé danh gid dugc mirc chénh Iéch chiéu cao
song gilta thyc do va tinh toan st dung chi so

[ KAOAHGE
NASH, két qua cho F? = 0,8. Véi két qua so
sanh vé chi s6 NASH cho thay két qua tinh toan
bang mé hinh ¢am bao diéu kién chinh xac cho
phép ciia md hinh. Vi vay c6 thé sur dung bd
thong s6 sau khi kiém dinh, hiéu chinh mé hinh
dé tinh toan cho cac budc tiép theo.

4. KET QUA TiNH SONG THIET KE TAI
MOQT SO VI TRI VEN BO TREN PAO PHU
QUY

Trong khuon kho bai bao nay, tac gia chon song
hudng Bic va hudng Tay ung voi cac tan suat
10% va 2% dé tinh toan sy lan truyén song nudc
sau vao khu vuc dao.

- bé xéc dinh céc gia tri cila myc nudc tridu trung
binh thiét ké, dwa vao chudi sb liéu thuc do tai
tram Phi Quy (1980-2012), tinh toan vé duong
tan suét va xac dinh duoc cac gia tri myc nudc
triéu (Hy) ing voi céc tan suat (bang 1).

- Pé xac dinh cac tham sé song cuc dai ving
nudc sau lan truyén vao khu vuc ven bo, dua
vao "Két qua phan viing bdo va xac dinh nguy
co nudc dang do bdo cho khu vuc ven bo bién
Viét Nam" ctia B§ Tai nguyén va Mdi truong
nam 2014 [3], thdy dao Phu Quy thudc ving V.
Tu d6, tra duge chiéu cao song nudc sau thiét
ké (Hs) va chu ky phd song (Tp) theo timg tan
suét (bang 1).

Bang 1. Tham so0 song vung nudéc sau theo cac tan suat thugc ving V

Tan sudt Chu kyp(nim) Hs (m) Tp (s) Ht (m)
10% 10 9.4 11,6 2,49
5% 20 9,9 11,9 2,52
2% 50 10,5 12,4 2,56
1% 100 11,0 12,7 2,58

* Két qua tinh sw lan truyén song nwdc siu
theo huong Bac vao ddo:

Duya vao chi€u cao song nudc sau thiét ke va

chu ky phd song theo céc tan sudt & bang 1 ta
dua vao mé hinh va tir d6 xac dinh duoc chiéu
cao song thiét ké (Hsp) va chu ky song thiét ké
(Tsp) tai cac vi tri trén ddo nhu sau:
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Hinh 5. Két qua tinh truyén séng hiémg Bdc tai Phii Quy

Bang 2. Chiéu cao séng va chu ky soéng tai
mdt s6 vi tri trén dao theo song huéng Bic

Chiéu Chiéu | Chu ky
Tan | _ . .| caoséng | caoséng | séng
. | Vitri _ L x
suat ) nwéce sdu | thiét ke | thiet ke
Hs (m) | Hsp (m) | Tsp (s)
DO1 9,4 1,82 11,44
D02 9,4 1,36 11,42
D03 9,4 2,41 11,06
D04 9,4 1,63 11,72
10%
D05 9,4 0,87 12,31
D06 9,4 3,06 11,57
D07 9,4 3,16 10,73
D08 9,4 3,91 11,02
DO1 10,5 1,88 12,18
D02 10,5 1,41 12,21
D03 10,5 2,57 11,85
D04 10,5 1,84 12,45
2%
D05 10,5 1,05 12,95
D06 10,5 3,37 12,21 Hinh 6. Mgt s6 vi tri trich xudt két qua
D07 10,5 3,48 11,44 séng tai Phii Quy
D08 10,5 4,09 11,76
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chu ky phd song theo cac tan suat ¢ bang 1 ta
dua vao md hinh va tir d6 xac dinh dugc chiéu
cao song thiét ké (Hsp) va chu ky song thiét ké
(Tsp) tai cac vi tri trén ddo nhu sau:

* Két qud tinh sw lan truyén séng nwéc siu
theo huong Tay vao dao:

Duya vao chi€u cao song nudc sau thiét ke va

Sign. Wave Height ]

M Gcov 06
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Hinh 7. Ket qua tinh truyén song huong Tay tai Phu Quy

Bang 3. Chiéu cao séng va chu ky song tai mét s6 vi tri trén dao theo séng huéng Tay

Chicu | cpidu | Chu iy Chidu | Chidu | Chuky
A . Cao song . . A . . , .

Tap Vi nuée cao song | song Tap Vi | caosong | cao song | song
suat | tri sau Hs thieét ké | thiet ke | suat | tri | nwée sau | thiét ke | thiét ke
(m) Hsp (m) | Tsp (s) Hs (m) | Hsp (m) | Tsp (s)

DO1 9,4 1,75 11,81 DO1 10,5 1,83 12,55

D02 9,4 1,33 11,55 D02 10,5 1,39 12,27

D03 9,4 3,08 11,22 D03 10,5 3,71 11,92

10% D04 9,4 1,14 11,46 294 D04 10,5 1,40 12,19

D05 9,4 0,46 12,11 D05 10,5 0,61 12,78

D06 9,4 0.59 12,03 D06 10,5 0,77 12,73

D07 9,4 0,58 12,10 D07 10,5 0,75 12,81

D08 9,4 1,66 11,82 D08 10,5 2,11 12,55

Qua ket qua trich xuat chi€u cao song tai mot so
vi tri trén dao theo cac hudng song khic nhau
cho thay:

Vi song huéng Béc thi khu vyc phia Tay Bic
ctia d4o co chiéu cao song 16n nhét (tai diém
D08 v6i tan suat 10%, chiéu cao song thiét ké
3,91m; véi tan suit 2%, chiéu cao song 4,09m);

v6i song hudng Tay thi khu vuc phia BPong cta
dao song co chiéu cao 16n nhit (tai diém D03
vé6i thn suét 10%, chiéu cao song thiét ké 3,08m;
Vi tan sudt 2%, chiéu cao song 3,71m). Véi
cting mot tan sut thi chiéu cao song hudng Bac
van c6 gié tri 16n hon séng hudng Tay.

O khu vuc phia Bac va Bong Bac cua dao vaoi
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bt ky hudng séng hay tan suit nao thi chiéu
cao song van co gia tri gan x4p xi voi nhau (voi
song hudng Béc hay huéng Tay thi chiéu cao
song dao dong tur 1,75 + 1,88m). Nguyén nhan
do khu virc nay c6 hé diy da ngam co tac dung
nhu cdc mé han can song tur xa tdc dong vao
dao.

Nhu vay, tuy theo tinh chat va vi tri ctia cac
cong trinh bao v¢ bo ma ta lya chon hudng song
bat lgi nhit tac dong vao ving xdy dung cong
trinh dé tir d6 ¢o nhiing nhan dinh chinh xac vé
bién phép ciling nhu két cdu cong trinh.

5.KET LUAN

Trong bai bdo nay, tac gia da ing dung mo6 hinh
MIKE 21-SW dé tinh toan lan truyén séng nudc

TAI LIEU THAM KHAO

[1]

sau theo cac tan sudt va hudng song vao khu
vure ven bo trén dao Phu Quy, dé tir do xac dinh
duogc chidu cao song thiét ké va chu ky song
thiét ké tai mot s6 diém ven bo trén dao tmg véi
cac hudng song va chu ky 1ap khac nhau. Cac
két qua nghién ctru ndy ¢ thé lam co sé cho
viée 1ap cac dy an dau tu xay dung cong trinh
bao vé bo trén dao.

Nghién ctiru méi chi dung ¢ viéc rng dung mo
dun tinh phd song gié phuc vu tinh toan chiéu
cao song ven bo ma chua dua danh gia dugc qua
trinh dién bién x6i 16 ciing nhu bdi tu & cac khu
vuc nay, dé tir d6 ¢6 cac hinh thirc ciing nhu bién
phap bao v¢ bo mdt cach hop 1y.
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