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TOM TAT DE TAI

Ly do chon dé tai: Xuét phat tir thuc té khu vuc nghién ctru can xay dung mot
tuyén dap phd song bao vé cang cho tau thuyén cta ngu dan, va quan doi trén dao neo
dau, tranh tru bao.

Muc tiéu dé tai: nghién ctru, tinh todn thuy luc phuc vu thiét ké dé chan song bao
vé cang vé ludng tau va khu vuc bén trong cua cang dao Tran — Quang Ninh, tao diéu
kién cho tau thuyén ra, vao, tao vung nudc lang cho tau thuyén neo dau, luu tra, boc

d& hang hoa mot cach an toan hiéu qua nhat
Phwong phap nghién cuu: Phuong phap nghién ctru:
e Phuong phap md hinh todn thuy luc
e Phuong phép diéu tra phan tich tong hop.
e Phuong phép phan tich théng ké.

Doi twong va pham vi nghién cuu: o1 tuong nghién clru trong bdo cdo 1a muc
nudc, ché do song thong qua céc kich ban duge dé xuat trong d6 an. Pham vi nghién

ctru trong bao cao 1a khu vyc vi tri xdy dung cang cia dao Tran-Quéang Ninh
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MO PAU

Viét Nam 1a qudc gia ven bién nam bén b Tay ctia Bién Pong, c6 dia chinh tri
va dia kinh té rit quan trong khong phai bat ky qudc gia ndo cling co. Vi bd bién dai
trén 3.260km trai dai tir Bic xuéng Nam, ving bién va ven bién Viét Nam nam an ngi
trén con dudng hang hai va hang khong huyét mach thong thuong gitra An D6 Duong
va Thai Binh Duong, giita chau Au, Trung C4n Péng v6i Trung Qudc, Nhat Ban va
cac nude trong khu vue, vi vay chung ta c6 rat nhicu thuan lgi dé phat trién giao thong
thiy va dic biét 1a cang bién. Tuy vay, hé thong cang bién hién nay chua thé dap ung

nhu cdu hang hoéa ngdy cang ting va bét kip v6i yéu ciu phat trién kinh té - xa hoi.

Nhiéu nim nay, ving bién quanh ddo Tran thuong xuyén c6 tau, thuyén cua
ngu dan cac ving Hai Ha, Mong Cai, Pam Ha, Tién Yén, Yén Hung va mot s6 tau
ngu dan & cac tinh khac dén tri ngu va danh bt hai san; trong d6 co ca cac tau, thuyén
thu mua hai san, cung ing cac hang hoa dich vu hoat dong trén bién, tau du lich nén
viéc xay dung mot cang dé tao noi neo dau, tranh tra bio cho cac tau thuyén 1a rat can
thiét va cap bach.

Hon nita, do ddo Tran 1a dao tién tiéu ving Pong Béc cia T6 qubc nén nham
thuc hién chién lugc bién dao, dam bao giit vimng chi quyén an ninh bién dao, xiy
dung dao Tran ngay cang vimg manh nén viéc xay dung cang 13 hét strc can thiét.

Tur do, viée xay dung cong trinh bao v€ khu vuc bén trong cang, tao ving nudc
lang cho tau thuyén neo dau va giam thiéu bdi ling cho ludng tau 1a mot giai phap
dang quan tim, phuc vu nhu ciu va su phat trién cua kinh té- an ninh qudc phong bién

cua nudc ta.
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1.1 Thiét 14p mé hinh tinh toan méd phéng cho khu vuc dio Trin
1.1.1 Cdc 56 ligu co bin

Dé tao duoc file mesh ta can file s6 liéu tho.xyz. Flie s6 liéu tho nay duoc lay tir

trang web: trang topexucsd.edu va binh d6 dia hinh ddo Tran tran ty 1& 1/500.

EXTRACT XYZ GRID OF TOPOGRAPHY
Extract topography from global 30 arcsecond grid in ASCII XYZ-format - SRTM30_PLUS V11.

Enter data window:.

216
north
1075  jwest east108.5
south
20.8

get data

These files can get auite large so vou mav have to divide the area up into smaller chunks.

Hinh 1 Lay s6 liéu dia hinh tir topexucsd.edu

Ble’qg[“s:n
)

Beih ai ke

HonDaQ ‘ »

Zhy

BachLongVi &

Khu vuc nghién ctru va cac tram tinh todn trén Google Earth.
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-S6 liéu duong bo sau d6 s& duoc sé hoa bang phin mém Global Mapper

BachLongVi

.

Hinh 2 Pudng bo sau khi duoc sé héa bang phan mém Global mapper
-Xuat file s6 hoa duong b dudi dang shapefile

Shapefile Export Options ™ (S

File Selection | Gridding | Bxport Bounds |

[~ Export Areas

File: | Select... |
¥ Export Lines

File: [EAKHANH\So hoa Dao Tran’ Select... |
[V Export Points

File: IE:\KHANH\SO hoa Dao Tran’ Select... I

The shapefile format does not allow the mixing of different
entitiy types {i.e. points, lines. and areas) within a single
shape file. Thus, you need to specify which entity types
you wish to export and what file to export them to.

Spit Export Based on: |Do Not Split Export ~

) Generate projection (PRJ) file for each entity type. Note
[V that some software (i.e. Arc Explorer) cannot handle
shapefiles with a PRJ file, so disable if you have trouble.

! I~ Generate 3D Features Using Loaded Elevation Data
[V Add Feature Type (LAYER) Attribute to DBF
™ Generate Multi-Patch Features for Areas

Hinh 3 Giao dién xuét file sé liéu duong bo

-Ttur s0 li€u co ban trén tién hanh xay dung mo hinh . Cudi cung dugc file so li¢u tho

Xyz dé tao file ludi trong md hinh MIKE.
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“J) DAO TRAN.xyz - Notepad
.y

File Edit Format View Help

[LO7.5041667 21.59583333 224 1 -
107.5125 21.59583333 221 o |

107.5208333 21.59583333 238 a L —
107.5291667 21.59583333 288 1

107.5375 21.59583333 336 1

107.5458333 21.59583333 326 a |

107.5541667 21.59583333 415 1

107.5625 21.59583333 710 1

107.5708333 21.59583333 889 1

107.5791667 21.59583333 746 1

107.5875 21.59583333 853 1

107.5958333 21.59583333 7311 1

107.6041667 21.59583333 829 a &

107.6125 21.59583333 766 1

107.6208333 21.59583333 817 b

107.6291667 21.59583333 949 1

107.6375 21.59583333 1077 1

107.6458333 21.59583333 1099 1

107.6541667 21.59583333 857 1

107.6625 21.59583333 896 1

107.6708333 21.59583333 927 a

107.6791667 21.59583333 855 2 |

107.6875 21.59583333 546 1

107.6958333 21.59583333 439 1 1
< »

Tao ludi tinh toan bang cong cu Mesh Generator: Mé Mike kich chudt chon New

Hinh 4 File dia hinh khu vuc dao Tran

file => Mike Zero => Mesh Generator

<3 New File
Product Types: Documents: IIIEE
5 5 MIKE Zero o e R "
[ MIKE HYDRO g
£ MIKE 11 . . ‘
(= MIKE 21 Auto EVA Editor Mesh
= MIKE3 Calibrati... (.eva) Genera...
= MIKE 21/3 Integrated Mo..
[ LITPACK A A
== MIKF F100D - =
< Data MIKE Zero »
'Mesh Generator
OK Cancel

% Chon hé quy chiéu khu vyc nghién ciru 14 long lat

Hinh 5 Ctra s6 thiét 1ap ludi tinh toan

+* Sau khi chon Projection ta s€ ¢ ludi toa do cua ving tinh toan

% Trén thanh cong cu nhip chudt vao Data => Import Boundary....nhdp file sd

liéu md hinh.xyz. Sau d6 import file s6 lidu dudng bo di duge sd hoa.
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[deg) Khu vuc tinh toan.mdf
T T T

Scatter legend
Above 1350

= =3
- =

Below 150
Undefined Value

106.6 1068 107.0 107.2 1074 1076 1078 108.0 1082 108.4 108.6 1088 109.0

Hinh 6 Dia hinh khu vuc tinh toan
Duva vao duong bo, cac dia hinh duong bo va cac dao, ta vé viung dé tao bién
tinh toan

[m]
218

Sohoamike

sl loaa s b e baa s b s laaaalaaaalaaiy

______________ P e e e

oBachLongVi

Hinh 7 Thiét 1ap ving nghién ciru
+ Chinh sira lai duong bd bang cach st dung thanh cong cu dé dat gan nhét véi
thuc té duoc thuc hién nhu sau:

- Select points: Dung dé xac dinh thudc tinh ctia cac nodes hodc cac vertices nhu

toa do cac diém, chuyén doi tir Nodes => Vertices va nguoc lai...
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- Select acrs: Bugc dung dé xac dinh thudc tinh cua mot cung nhu phan b lai cac

Vertices, xuat s liéu duong bién ra dang file.xyz..
- Select polygons: Dung dé xac dinh thudc tinh cta 1 ving khép kin.
- Insert nodes : Add thém cac ndt can thiét khi lap ludi tinh.
- Draw arcs: N&i lién dudng bo khi bj ngit quing, khoanh ving luéi tinh. ..
- Insert polygons: Panh diu viing c6 thudc tinh khac ving con lai,..
- Move points: Chinh stra lai vi tri cac nodes, cac diém.
- Ngoai ra con nhiéu cong cu khac nhu Delete points, Zoom In,..

Ta s€ tao ludi tam giac trong pham vi vung vua dugc khoanh. Chon Menu->
Triangualate. Khu vuc nghién ctru dugce ro1 rac hoa theo ludi phﬁn tir hiru han véi
dién tich ctia phan tir 16n nhit [a 0.002 deg2, goc nho nhit 260, toan bd ving chia
thanh 7265 phan tir va 4213 nat ludi.

Mesh Generation =3
Triangular mesh options
Generate i
Maximum element area: 0.002 [deg?]
Smallest allowable angle: 26 Gose

H

Maximum number of nodes: 100000

Mesh Progress

Number of elements: 0

Number of nodes: 0

N o o o o o o o o o o o o o

Hinh 8 Cira s6 tao ludi
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[dea] KHUVUCDAOTRAN
21258 T

212563+

2125414

21252 347

21.250

21248 44
21245—43'— e
21244 3o
21242—@
21240 J4-o7ee
21238 11
212361

02347 3raN-

212324+

212301+

2122834

21226
21224—{
21222 ‘
PIPIT San—

21218 1)
21013

21216

212144
212124+

212103+

107.930 107.935 107.940 107.945 107.950 107.955 107.960 107.965 107.970 107.975 107.980 107.985 107.990 107.995
[deg]

Hinh 9 Chia luéi cho khu vuc tinh toan

- biéu kién bién ciia mo hinh
Mo hinh tinh toan cho khu vuc nghién ctru gdm 2 bién :

+ Bién bién

+ Bién dit lién
S liéu bién duoc thiét 1ap bang cach sir dung két qua twong quan giita triéu toan cau
va triéu thue do tai cac tram Hon Dau va Bach Long Vy.
1.1.1.1 Hiéu chinh b¢g thong $6 mé hinh thuy lyc

Két qua hi€u chinh dugc v€ thanh cac duong qua trinh tai cac tram co6 so li¢u
quan trdc gom C6 To, Bai Chay va Cura Ong. Trong cac hinh v€ véi duong mau xanh

la duong muc nudce tinh toan va duong mau dé la duong muc nudc thuce do.
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TUONG QUAN GIOA MNTD VA MINTT TAI TRAM CcO TO

15 1

0.5
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Coto: Surface elevation [meter]

MNTD CoTo

v v v
-2
Th&i gian
Hinh 10 Buong qua trinh myc nudce tai tram Co To
TUONG QUAN GIOA MNTD VA MNTT TAI TRAM CUA ONG
25
> A
15 q
E 05 A
% CuaOng: Surface elevation [meter]
-3 \ / R = MNTD CuaOng
2 0 A4 l N
6/29/2005 0:00 7/1/2005 0:08 7/3/: -0d 7J5/2805 p-od 7/ /2dDs §:0047/9/2085 d-001/11/2095 @ 00Ty 13/ 2085 ¢ 0O 1 /zmvom/u/mos .00
-0.5 u v
| /| il
-15

Hinh 11 Pudng qué trinh muc nudc tai tram Ctra Ong
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TU'ONG QUAN GIJFA MTTD VA MNTT TAI TRAM BAI CHAY

H

°
E

e o

és/zs/zc»cs 0:007/1/2005 o:Vs/iy

10;0

/21

-047/§/24ps p-0d7/9/2abs §-004/1

AN

2 /17/20050:00  —— \N THUC DO BC

Hinh 12 DPuodng qué trinh muc nudce tai tram Bai Chay

Thoi gian

Béang 1 Bang tinh toan h¢ s6 Nash

N A AN —— a:baichay: Surface elevation [meter]
u11.
L4

STT Tram kiém tra Hé s6 Nash Loai
1 Co T 0.87 Tét
2 Cira Ong 0.88 Tt
3 Bii Chay 0.904 Tét

Chuoi so liéu tinh toan muc nudce cia mo hinh dugc so sanh véi so6 liéu thuc do

tai cac vi tri cac tram Cira Ong, Bii Chay va Co To tir 1h ngay 1/07/2005 dén 1h ngay

16/07/2005 dugc biéu dién trén hinh 10, 11 va 12 sai sb giita tinh toan va thyc do duoc

thé hién trén bang 1 thi ca 2 tram déu c6 gia tri trén 86% dat loai tdt.

Nhan xét:

Két qua so sanh gia tri tinh todn va thuc do tai cac tram C6 T6 va Ctra Ong duoc

biéu dién trén hinh 10, 11 va 12 cho thdy gia trj tinh toan tir md hinh twong d6i phu

hop voi gia tri thuc do, dac biét 1a vé pha dao dong. Tai day, duong qua trinh muc

nudée thue do va tinh toan twong dbi bam sat nhau.
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1.1.1.2 Kiém dinh bé thong $6 mé hinh thuy lyc

Qua qua trinh hiéu chinh mé hinh ta di c¢6 dugc bd thong sb phu hop, dung bd
thong sé nay tién hanh chay kiém tra cho thoi doan kiét tir 1/07/2006-16/07/2006.
Duéi day 1a bang, hinh v& két qua kiém nghiém bo théng sé cho mé hinh.

TUONG QUAN GIUA MNTD VA MNTT TAI TRAM CO TO 2006

25

15 A

05

nwoc(m)

Coto Surface elevation [meter]
g 0
25/30/20

—MNTD
- f :MZVOH/Z 0G 00D/ 2004 T 2006 (PD5/ 2006 0:00
-05 v
<15 V

Thoi gian

[=]

o
1—""'—§-
—

Hinh 13 Duong qua trinh myc nude tai tram Co To

TWONG QUAN GIOA MTND VA MNTT TAI TRAM CUA ONG 2006

25

2 v

= 5:cuaong: Surface elevation [meter]

LA =

6/30/2006 @, o+ 3 owzou /2 /2006 aficl/2406 B/aay 2006 3/a%/2006 0:00

-0.5 V V v

-1

My cnwoc(m)
e
w» -
-

o

-1.5

2

Thoigian

Hinh 14 Pudng qué trinh muc nudc tram Cira Ong
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=0.873

TUGNG QUAN GIUA MTND VA MNTT TAI TRAM BAI CHAY 2006

25

15

05 A A A
L A ‘ = 4:baichay: Surface elevation [meter]
£ o L 1 + i

nwoc(m)

—td
E6/30/20060’ - X 2 0:§08/2 00D/ 2D0p TPDR/ 2 04 pi 06/ 2006 0:00

05

-1.5

Thoi gian

Hinh 15 Puong qua trinh myc nudc tram Bai Chay
Két qua tinh hé s6 Nash:

Bang 2 Két qua hé s6 Nash trong truong hop hiéu chinh

STT Tram kiém tra Hé s6 Nash Loai
1 Co T 0.87 Tét
2 Cira Ong 0.84 Tét
3 Bii Chay 0.89 Tét
Nhan xét:

- Quakiém dinh ta théy két qua van ding cho ca 3 tram véi hé ¢d Nash & tram Co
T6 va tram Bai Chay dat loai tdt, con & tram Cura C)ng la 0.87 dat loai kha.

Két luan:

- So db thily luc da lya chon khi xdy duyng mé hinh 13 hop 1y, so sanh sé liéu tinh
toan v6i s6 lidu thuc do giita cac tram kiém tra cho thdy mé hinh di thé hién duoc

nhitng dac diém cua vung can tinh toan
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- Do vay so d6 mang ludi thuy luc xdy dung cho khu vuc déo Tran d3 hiéu chinh va
kiém dinh 13 dang tin ciy trong viéc st dung bd md hinh nay dé mé phong cac
kich ban mo phong qua trinh thity dong luc dién ra tai khu vue tinh toan.

1.1.2 Higu chinh va kiém dinh mé dun tinh todn lan truyén séng SW

1.1.2.1 Két qua

Két qua hiéu chinh duoc v& thanh cac dudng qua trinh tai tram kiém tra: C6 To

trong hinh v€ v&i dudng mau xanh 1a song tinh todn, mau do 1a song thuce do.

Tuong quan giira song TD va song TT tai tram Coto
7/2005

== Coto: Sign. Wave Height [meter]
—td

Chiéu caoséng

29/06/2005 0:0001/07/2005 0:00 03/07/2005 0:00 05/07/2005 0:0007/07/2005 0:0009/07/2005 0:00 11/07/2005 0:00 13/07/2005 0:00 15/07/2005 0:00
Ngay gio

Hinh 16 Puong qua trinh song tai tram kiém tra C6 T

- Céc thong sb co ban cta modul lan truyén séng vé co ban da twong d6i hop 1y. Co

thé dung dé mo phong qua trinh lan truyén séng dién ra tai khu vurc tinh toan

1.2 XAy dung cac kich ban
Céc kich ban duoc xay dung dé danh gia giai phap thiét ké cong trinh. Cuy thé 1a
song tai vi tri cang X trude va sau khi xay dung 2 dé chin séng cho cang.
Céc kich ban bao gom:
- Kich ban 1 (KB1): Béo di vao khu vuc nghién ctru khi chua b tri cong trinh
- Kich ban 2 (KB2): Bio di vao khu vyc nghién ctru va b tri hé théng cong trinh

dap pha séng trudce bé cang
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- Kich ban 3 (KB3): Gi6 mua huéng Dong Nam khi da bd tri hé thong cong trinh

dap pha song trude bé cang

1.2.1 Mo phong theo kich ban 1

1.2.1.1 M6 hinh triéu

- Thoi gian mo6 phdng1/7/2005-15/7/2005

Két qua: Cac diém trich xuat myc nudc bao gom cac dieém chan trieu, dinh triu va

lung triéu.

Bang 3 Két qua muc nude

Thoit gian Muc nudc(m)
08/07/2005 1:00 -1.34769
08/07/2005 7:00 0.389243
08/07/2005 13:00 1.85653
08/07/2005 19:00 -0.875107
09/07/2005 1:00 -1.40909
09/07/2005 7:00 0.157292
09/07/2005 13:00 1.78787
09/07/2005 19:00 -0.533542
10/07/2005 1:00 -1.37051
10/07/2005 7:00 -0.0334399
10/07/2005 13:00 1.62191
10/07/2005 19:00 -0.20763

Nghién ctru khoa hoc sinh vién
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H — 2 H
—Se—Suarface elevation (107 S53855. 21T . 2=31753) Imeter] |

_________________

bV O DO MNMONMODONDOD

L,
O1:00
20050701

[deg]

Surface elevation [m]
Il Avove 16056
I 1.6052 - 1.6056

21.2315 ]S et

212310 BT 4 R A el

21.2305 === ; ...............

21.2300 7

———
107.9520 107.9550 107.9560

[deg]

12:10:00 10/07/2005 Time Step 400 of 504.

™

Hinh 18 Vj tri trich xuit muc nudc
1.2.1.2 M6 hinh triéu trong truong hop cé bdo di vao khu viee nghién ciru

- Thoi gian mo phong: 1/7/2005-15/7/2005
- Con bao chon dé mé phong: Bio Hai Yén (Haiyan)
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Bio Hai Yén (Haiyan) duoc hinh thanh vao ngay 3/11/2013. Pay 1a mot trong
nhing con bdo manh nhat timg dugc ghi nhan trong lich sir d4 gy ra hau qua hét stc
ning né cho mot s6 qubc gia Pong Nam A. N6 di vao bién Pong ngay 09/11/2013,
tam bdo di qua khu vire nghién ctiru. Do d6 ta muon thong s cua bio dé mé phong qua

trinh thuy dong lyc dién ra tai khu vyc nghién ciru tir ngay 7/7/2005 dén ngay

11/7/2005. Trong nghién ciru do khong co tai lidu triu thoi ky nay, nén “muon” mé

hinh bao Hai Yén xem nhu xay ra cung thoi ky véi triéu tir 1/7/2005-15/7/2005

03—1 NOV 2013

Hinh 19 Puong di ciia bio Hai Yén

Két qua md phong khi bdo vao gip triéu cuong tai khu vuc nghién ctru duoc thé

hién trong hinh 20 va bang 4
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[deg]

..................................................

...............

................

21.2315 JESA————
212310 (R . G

21.2305 1

212300 ==t zf"""“"'""'"""é"'"““"'"""“"i """"""

..................

t T T
107.9520 107.9530 107.9540

12:10:00 10/07/2005 Time Step 400 of 504.

T
107.9550

107.9560

[deg]

Hinh 20 Vi trf trich xuit myc nudc

Béang 4 Muc nudc tai vi tri T1 trong trudng hop c6 bao

Surface elevation [m]
Above 1.6056
1.6052 - 1.6056
E 1.6048 - 1.6052
1.6044 - 1.6048
1.6040 - 1.6044
1.6036 - 1.6040

1.6032 - 1.6036

1.6028 - 1.6032
[ 1.6024 - 1.6028
I 1.6020 - 1.6024
- 1.6016 - 1.6020

1.6012-1.6016
B 1.6008- 16012
B 16004 - 16008
I 1.6000 - 1.6004

Il Beow 16000
[ undefined \alue

Thoi gian Muc nudc(m)
08/07/2005 1:00 -0.968692
08/07/2005 7:00 0.55534
08/07/2005 13:00 1.93109
08/07/2005 19:00 -0.856289
09/07/2005 1:00 -1.39516
09/07/2005 7:00 0.162713
09/07/2005 13:00 1.78798
09/07/2005 19:00 -0.53182
10/07/2005 1:00 -1.36231
10/07/2005 7:00 -0.0172347
10/07/2005 13:00 1.72564
10/07/2005 19:00 0.629427

Nghién ctru khoa hoc sinh vién
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-2.0

o b b b g
. . : .

= - - .
—e—Surface elevation (1 07.9%656. 21 231753) [tneter]
* : E= : :

18:00

2005-07-07

T
18:00
Oo7-0=2

T
18:00
O7-09

Hinh 21 Pudng qua trinh myc nudc tai vi tri T1 trong trudng hop c6 bao

Béang 5 So sanh muc nudec tai vi tri T1 trong 2 trudong hop

Thot gian MN khi ¢6 bao | MN khong c6 bdo | Chiéu cao nudc dang
08/07/2005 1:00 -0.968692 -1.34769 0.378998
08/07/2005 7:00 0.55534 0.389243 0.166097
08/07/2005 13:00 1.93109 1.85653 0.07456
08/07/2005 19:00 -0.856289 -0.875107 0.018818
09/07/2005 1:00 -1.39516 -1.40909 0.01393
09/07/2005 7:00 0.162713 0.157292 0.005421
09/07/2005 13:00 1.78798 1.78787 0.00011
09/07/2005 19:00 -0.53182 -0.533542 0.001722
10/07/2005 1:00 -1.36231 -1.37051 0.0082
10/07/2005 7:00 -0.0172347 -0.0334399 0.0162052
10/07/2005 13:00 1.72564 1.62191 0.10373
10/07/2005 19:00 0.629427 -0.20763 0.837057

% Nhin xét
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Tur bang so sanh myc nudce tai vi tri T1 trong 2 truong hop khi khong cé bao va
khi ¢6 bdo di vao khu vuc nghién ctru ¢6 thé thdy muc nudce tai vi tri T1 trong truong
hop c6 bao 16n hon trudong hop khong co6 bao. B9 chénh 1éch myc nude gitrta trudng
hop c6 bio va khong c¢6 bio chinh 14 chiéu cao nudc dang do bdo gy ra khi di vao khu
vuc nghién ctru. Chiéu cao nudc dang vao thoi diém 19:00h ngay 10/07/2005 1én toi
0.84m. Tuy nhién, do dao nam giita bién nén khi song gy dang nudc it bi chin hon
truong hop khi gip bd clng trén ca chiéu dai duong bd 16n, nén mot cach tong thé

nudc dang khong qua 16n.
1.2.1.3 M6 phéng két hop mure nwée va séng trong KB1

Trong 2 trudng hop trén, mo phong chua xét t6i twong tic dong thoi giita muc
nude tridu va séng. Do vay, nghién ciru da sir dung mo6 hinh Mike 21/3 Couple model
FM dé mo phong két hop muc nude va song tai khu vuc nghién ctru trong kich ban
KBI1. Thoi gian mé phong tir 7/7/2005-11/7/2005. Cac thong sb thuy dong luc lua
chon nhu bang dudi.

Két qua mé phéng muc nwéc va song

Két qua md phong muc nudc tai diém T1 (xem hinh 20) dwoc thé hién trong

bang
Bang 6 Muc nudc tai vi tri T1

Thoi gian Muc nudce(m)
08/07/2005 1:00 -1.01622
08/07/2005 7:00 0.545393
08/07/2005 13:00 1.86838
08/07/2005 19:00 -0.880216
09/07/2005 1:00 -1.4101
09/07/2005 7:00 0.155904
09/07/2005 13:00 1.78584
09/07/2005 19:00 -0.532416
10/07/2005 1:00 -1.36123
10/07/2005 7:00 -0.0142265
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10/07/2005 13:00

1.74299

10/07/2005 19:00

0.691121

So sanh muc nudc tai vi tri T1 khi tinh toan bang mé hinh tridu HD théng thudng

(MN 1) va khi str dung mé hinh mé phong két hop ca muc nudc va séng (MN2).

Bang 7 So sanh MN1 va MN2

Thoi gian MN1(m) MN2(m) Chénh Iéch
08/07/2005 1:00 -0.968692 -1.01622 0.047528
08/07/2005 7:00 0.55534 0.545393 0.009947
08/07/2005 13:00 1.93109 1.86838 0.06271
08/07/2005 19:00 -0.856289 -0.880216 0.023927
09/07/2005 1:00 -1.39516 -1.4101 0.01494
09/07/2005 7:00 0.162713 0.155904 0.006809
09/07/2005 13:00 1.78798 1.78584 0.00214
09/07/2005 19:00 -0.53182 -0.532416 0.000596
10/07/2005 1:00 -1.36231 -1.36123 -0.00108
10/07/2005 7:00 -0.0172347 -0.0142265 -0.003008
10/07/2005 13:00 1.72564 1.74299 -0.01735
10/07/2005 19:00 0.629427 0.691121 -0.061694

Co thé théy réng dd chénh 1éch myc nudc tai vi tri T1 trong truong hop cd bao

khi sir dung mo hinh triéu thong thuong va mé couple flow FM khong c¢6 sy chénh

1éch qua lon.

- Két qua md phong trudng séng
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Hinh 22 Vi tri trich xuét song-KB1
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Hinh 23 Chiéu cao song tai vi tri T1, T2, T3, T4 kich ban 1 (KB1)

Bang 8 Chiéu cao song tai vi tri T1, T2, T3, T4 - KBI

Chiéu cao séng - KB1(m)
Thoi gian

T1 T2 T3 T4
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10/07/2005 20:10 3.985 3.4445 0.68492 0.4143
10/07/2005 20:20 4.0218 3.5026 0.67414 0.41524
10/07/2005 20:30 4.0571 3.5609 0.6631 0.41696
10/07/2005 20:40 4.0717 3.6035 0.6522 0.41582
10/07/2005 20:50 4.0805 3.6411 0.64136 0.41389
10/07/2005 21:00 4.0885 3.6765 0.62975 0.41218
10/07/2005 21:10 4.0871 3.7052 0.61498 0.415
10/07/2005 21:20 4.0954 3.7421 0.60199 0.41381
10/07/2005 21:30 4.1023 3.7786 0.5887 0.41162
10/07/2005 21:40 4.0884 3.7918 0.5739 0.4061
10/07/2005 21:50 4.0663 3.7956 0.56039 0.40041
10/07/2005 22:00 4.0441 3.7989 0.54645 0.3945
Nhan xét:

Tir bang 8 c6 thé thiy chiéu cao song thay doi theo timg vi tri dugc trich xuat.

- Thoi gian dau trude khi bao di vao khu vic nghién ctru thi tai cac diém T1, T2,
T3, T4 6 chiéu cao soéng chénh 1éch nhau khong dang ké.

- Khi bdo di vao khu vuc nghién ctru thi chidu cao song ting 1én dot ngot. Trong
4 diém trich xuit song thi tai diém T1 co6 chiéu cao song 16n nhat va chidu cao séng
giam dan tai cac diém T2, T3 va T4. Sé di chiéu cao song tai diém T1> T2> T3> T4 la
vi tai T1 do sau nude 16n hon va viung nudce tai cac diém T2, T3, T4 ndng hon nén khi
song truyén tir ngoai khoi vao sé bi tiéu tan ning luong. Mit khac cac diém T2, T3, T4

cling nam trong vi tri dugc che chin tét hon so véi diém T1.
1.2.2 Mo phong theo kich ban 2
Kich ban 2 gia thiét réng bao di vao khu vuc nghién ctru va tai day da b tri hé

thdng cong trinh dap pha séng trudc bé cang.

- Con bdo chon dé mo phong: Bio Hai Yén (Haiyan)
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- Thong s6 ctia bio HaiYan duoc str dung dé mé phong cac qua trinh thity dong
luc tai khu vyc nghién ctu trong thoi gian tir 5:30:00PM ngay 7/7/2005 dén
5:30:00AM ngay 11/7/2005

- Phuong an thiét ké cong trinh dap song duoc thé hién nhu trong hinh 3.10

Hinh 24 Binh d6 tong thé khu vuc nghién ctru
- M0 hinh st dung: MIKE 21/3 couple Flow FM
- Thoi gian md phong: 7/7/2005(5:30:00 PM) dén 11/7/2005 (5:30:00 AM)

s Két qua mo phéng
- Két qua m6 phong muc nude

Céc diém trich xuat muc nudc bao gom: Dinh triéu, chén tri€u va lung triéu.

Bang 9 Muc nudc trich xuét tai vi tri TI-KB2

Thot gian Muc nudce(m)
07/07/2005 19:00 -0.145166
08/07/2005 1:00 -1.16303
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08/07/2005 7:00 0.458738
08/07/2005 13:00 1.87257
08/07/2005 19:00 -0.879351
09/07/2005 1:00 -1.40727
09/07/2005 7:00 0.157591
09/07/2005 13:00 1.78844
09/07/2005 19:00 -0.531069
10/07/2005 1:00 -1.36001
10/07/2005 7:00 -0.0146046
10/07/2005 13:00 1.74243
10/07/2005 19:00 0.691647
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T
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Hinh 25 Vi trf trich xuat muc nudc - KB2

Béang 10 So sénh muc nudc tai vi tri T1 gitta KB1 va KB2

Thoi gian Muc nudc KB1(m) | Muc nudc KB2(m) Chénh l¢ch(m)
08/07/2005 1:00 -1.0163 -1.01622 -8E-05
08/07/2005 7:00 0.458738 0.545393 -0.086655
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08/07/2005 13:00 1.87257 1.86838 0.00419
08/07/2005 19:00 -0.879351 -0.880216 0.000865
09/07/2005 1:00 -1.40727 -1.4101 0.00283
09/07/2005 7:00 0.157591 0.155904 0.001687
09/07/2005 13:00 1.78844 1.78584 0.0026
09/07/2005 19:00 -0.531069 -0.532416 0.001347
10/07/2005 1:00 -1.36001 -1.36123 0.00122
10/07/2005 7:00 -0.0146046 -0.0142265 -0.0003781
10/07/2005 13:00 1.74243 1.74299 -0.00056
10/07/2005 19:00 0.691647 0.691121 0.000526

- Nhan xét: Sy chénh 1éch muc nudc gitta KB1 va KB2 1a khong dang ké
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Hinh 26 Vi tri trich xuat séng KB2
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Sign. Wave Height (107.952303, 21.231153) [m]

=
- . ; ;
Hinh 27 Chiéu cao séng tai vi tri T1, T2, T3, T4 - KB2
Bang 11 Chiéu cao song tai vi tri T1,T2,T3,T4-KB1
Chiéu cao séng(m)
Thoi gian
T1 T2 T3 T4

10/07/2005 19:40 4.0197 0.45919 0.28644 0.28721
10/07/2005 19:50 4.079 0.48115 0.29512 0.29285
10/07/2005 20:00 4.1367 0.50775 0.30425 0.29856
10/07/2005 20:10 4.1688 0.5331 0.31374 0.30419
10/07/2005 20:20 4.1928 0.56009 0.32346 0.3103
10/07/2005 20:30 4.2436 0.58923 0.33377 0.31673
10/07/2005 20:40 4.2567 0.61999 0.34246 0.31859
10/07/2005 20:50 4.2558 0.65166 0.35092 0.31971
10/07/2005 21:00 4.2595 0.68628 0.35933 0.32032
10/07/2005 21:10 4.2587 0.72365 0.36767 0.32069
10/07/2005 21:20 4.2659 0.76493 0.37585 0.32127
10/07/2005 21:30 4.2754 0.81209 0.38553 0.3234
10/07/2005 21:40 4.2602 0.85225 0.39093 0.31918
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10/07/2005 21:50 4.2347 0.88543 0.39519 0.31532
10/07/2005 22:00 4.2101 0.91789 0.39821 0.31156
10/07/2005 22:10 4.1853 0.95224 0.40013 0.30774
10/07/2005 22:20 4.1605 0.98871 0.40034 0.30057
10/07/2005 22:30 4.137 1.02783 0.39834 0.29347
10/07/2005 22:40 4.1066 1.05951 0.39324 0.28298
10/07/2005 22:50 4.072 1.08026 0.38606 0.27225
10/07/2005 23:00 4.0364 1.0991 0.37798 0.26246

e Nhan xét:

- Thoi gian dau trudce khi bio di vao khu vuc nghién ciru thi chiéu cao song tai diém

T1 16n gip gan 2 lan so véi chiéu cao song tai cac diém T2, T3, T4. Con chiéu cao
song tai cac diém T2, T3, T4 c6 chiéu cao song chénh 1éch nhau khong déng ké.

Khi bao di vao khu vyc nghién ctru thi chiéu cao song tang 1én dot ngot. Tai vi tri
T1 c6 chiéu cao séng 16n nhit dat 4.4m cao gip 10 lan chiéu cao song 16n nhét tai
diém T4. Chiéu cao song 16n nhét tai diém T2 giam con 1 nira so vdi chiéu cao
song 16n nhat tai vi tri T1. Tai vi tri T3 thi chiéu cao song 16n nhat ciing giam chi
con 1/8 1an so véi chiéu cao song tai vi tri T1. S¢ di chiéu cao song tai diém T1>
T2> T3> T4 vi tai T1 do sau nude 16n hon va khong dugce che chin con vung nudc
tai cac diém T2, T3, T4 néng hon nén khi séng truyén tir ngoai khoi vao s& bi tiéu
tan nang luong. Hon nita cac diém T2, T3, T4 trong truong hop nay déu da dugc
che chan boi hé théng cong trinh dap pha song ngay trude cira cang va ning luong
song khi truyén tir ngoai khoi vao khu vuc cang gap hé thong cong trinh nén bi tiéu
giam nang lugng dan téi chiéu cao song cua cac diém nim trong khu vuc dugc hé
thong cong trinh dap phé song bao vé s& giam di dang ké so véi nhitng vi tri khong

duoc che chan.
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1.2.2.1 So sanh chiéu cao séng KB2 va KB3
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Hinh 29 So sanh séng tai vi tri T2
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Hinh 30 So sanh song tai vi tri T3

CHIEU CAO SONG
o
(6]

SO SANH SONG TAI VI TRi T4

A
A
/\ f\ N\ I \—\ ———T4-KB1
[N/ AN e
A W A A=A\
| N N

Hinh 31 So sanh soéng tai vi tri T4

Bang 12 Chiéu cao song 16n nhat tai cac vi tri T1,T2,T3,T4 cia KB1 va KB2

., Chiéu cao song(m)

Vi KB1 KB2
T1 42 4.4
T2 3.8 1.6
T3 0.87 0.5
T4 0.8 0.3
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e Nhan xét:

- Tirbang 12 tai cac vi tri T1,T2,T3,T4 ctia KB1 va KB2 c6 thé thay rang:

- Vitri T1 caa KB2 c6 chiéu cao séng 16n hon chiéu cao song 16n nhit tai vi tri T1
ctia KB1. Ly do chiéu cao séng & vi tri T1 ctia KB2 16n hon chiéu cao séng cua
KBI1 vi tai day khi xay dung cong trinh thi mat cit dia hinh bi thay d6i nén khi tai
vi tri T1- KB2 xay ra hién twong séng dénh.

- Céc vi tri T2, T3, T4 cta KB2 ¢6 chiéu cao song gidm con mdt nira so voi chiéu
cao séng 16n nhat cuia KBI.

- Chiéu cao song tai cac vi tri T2, T3, T4 - KB2 nho hon chiéu cao song tai vi tri
T2,T3,T4 vi T4 trong truong hop nay déu da duoc che chin bai hé théng cong
trinh dép pha séng ngay trudc cira cang va niang luong song khi truyén tir ngoai
khoi vao khu virc cang gip hé thong cong trinh nén bi tiéu giam ning luong dan toi
chiéu cao song ciia cac diém nam trong khu vuc duoc hé théng cong trinh dap pha

song bao vé s& giam di ddng ké so voi nhitng vi tri khong duoc che chan.
1.2.3 M6 phong theo kich bdan 3

Kich ban 3 gia thiét khu vuc nghién ctru chiu anh hudng cua hudng gidé Pong
Nam, hudng cira cang bit budc do dia thé ty nhién cua dao. M6 phong tién hanh trong

truong hop da bé tri hé thdng cong trinh dap pha song trude bé cang

Két qua mo phong truong hop di cong trinh bé tri chin song trude cang duoc thé

hién trong cac hinh dudi.
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+ Nhan xét :

- Gia tri chiéu cao song trong KB3 giam tir phia T1 vao dén vi tri T4. Trong truong
hop nay vi tri T1 ¢6 song 16n nhit va 16n gép 4 1an song tai vi tri T4.

- Song tai vi tri T3, T4 ¢6 chiéu cao 16n hon chiéu cao song tai vi tri T2 mic du vi tri
ctia T3, T4 nam sau phia trong bé cang. Ly do vi T2 nim ngay phia sau dap pha
song nén khi chiu anh hudéng ctia gi6 mua huéng Pong Nam thi nhiing song theo
hudng nay da bi cong trinh chin lai con T3, T4 mic du nam siu phia trong bé cang
nhung phia Pong Nam chwa dugc che chin nén khi chiu anh hudng cia gié mua
huéng Pong Nam thi song theo hudng nay theo phia ctra chua duoc che chin ma
truyén vao bé cang. Vi tri T1 khong duoc che chin nén s& chiu anh hudng 16n nhat

cuia gio mua nén song tai vi tri nay c6 chi€u cao 16n nhat.

Bang 13 Chiéu cao song 16n nhét tai cac vi tri trich xuat trong 3 kich ban

Chiéu cao s6ng(m)
Vi tri
KB1 KB2 KB3
T1 4.20 4.40 1.70
T2 3.80 1.60 0.45
T3 0.87 0.50 0.35
T4 0.80 0.30 0.20

Ta thdy rang, tau vao cang s& chiu tac dong thudng xuyén cua soéng khi hiu
(truong hop kich ban 3); truong hop gip bio thuong xay ra véi tan suat thip, nhung dé
xéac dinh dugc loai tau nao cé thé ra vao thudng xuyén ra vao cang tham gia cac hoat

dong van tai, xép d& hang hoa, ta so sanh gitta song mo phong véi song cho phép cua

cac loai tau.
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Béng 14 Chiéu cao song Hs 16n nhét cho phép tau cap vao bén cang

TT | Loai tau Chiéu cao séng H, 16m nhét & cang (m),
(séng vudng goc voi than tau)

1 | Du thuyén 0,15-0,25

2 | Taudanh ca 0,40

3 | Tau nao vét va xa lan nao vét 0,80 -1,00

4 | Tau hang tdng hop (< 30.000DWT) 1,00-1,25

5 | Tau hang khé (< 30.000 DWT) 1,00 -1,25

6 | Tau hang kho (dén 100.000 DWT) 1,50

7 | Tau dau (<30.000DWT) 1,00-1,25

8 | Tau dau (100.000 dén 200.000DWT) 1,50 - 2,50

9 | Tau dau (200.000 dén 300.000DWT) 2,50 -3,00

10 | Tau khach 0,70

O khu vuc déo Tréan, hién tai c6 sy hién dién céac tau ca cua ngu dan danh bét trén
khu vyc bién phia Pong Bic va mot s6 tau ciia quan doi. V&i két qua mo phong va
bang chiéu cao séng cho phép tau thuyén cip bén an toan co thé thay vé co ban
phuong 4n thiét ké cong trinh di dam bao dwoc d6 an toan cho tau thuyén cip bén
trong moi truong hop.

Céc két qua tinh toan ciing 1a nhimng thong s6 dé cho phép céc tau c6 trong tai 16n
hon c¢6 thé ra vao cang trong twong lai ma khong bi anh hudng ctia gié bio.

Céc mo phong nay chua chi tiét héa duoc truong dong chay, truong séng khu
vuc clra cang — Mot van dé luon dugc quan tam khi ra vao cang, tranh cho tau bé gap
céc su c6 va dap hay chiu tac dong ciia dong chay qué 1on, huéng bat loi. Viéc nghién
clru nay can duoc trién khai dé c6 mit bang hop 1y nhat cua hé théng cong trinh che

chan trudc bé cang, giup cho viéc ra vao an toan.
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KET LUAN VA KIEN NGHI

Két luin
1. Cdc két qua dat dwoc

- Nghién ctru dd gi6i thiéu khai quat vé dic diém tu nhién, dia hinh, dia mao, khi
tuong thuy van, hién trang thién tai khu vyuc ddo Tran

- Nghién ctru da trinh bay tong quan vé cac co so 1y thuyét sir dung tinh toan va phan
tich. Gi6i thiéu so bd vé mo hinh Mike 21FM véi cac mé dun thuy luc va song
cung cac thong sd ciia mo hinh. Mot s6 két qua thu duoc trong pham vi d6 4n bao
gom:

- Xay dung thanh cong mo6 dun thuy lyc trong mé hinh MIKE 21 va m6 phdéng
truong thuy dong luc, phan tich, so sanh thay doi cua truong thuy dong luc cho 3
kich ban.

- Tir 03 kich ban, nghién ctru da so sanh, phan tich danh gia dugc sy thay doi cua
song trong khu vuc bé cang trudc khi xay dung hé thong dap pha song va sau khi
xay dung hé thong cong trinh dép pha song trude cira cang.

C6 thé thiy rang, chiéu cao song tai trong khu vuc bé cang sau khi xdy dung hé
thong cong trinh dap pha song giam di rat nhiéu so véi trude khi xay dung hé théng
cong trinh dap pha séng va chiéu cao song trong khu vuc bé cang sau khi xay dung hé
thong cong trinh dap pha séng dam bao dicu kién an toan cho tau thuyén ra vao neo

dau tranh tru bao.
2. Nhitng van d@é can dwoe tiép tuc nghién ciru

Do con chua thu thap du sb lidu vé song nén trong qua trinh tao bién, em da su
dung phuong phap trung binh hoa va chwa kiém dinh két qua mé hinh soéng.

Chua chi tiét hoa dugc cac thong sd cua phuong an thiét ké

Do nang lyc cua ban than, nén trong madt thoi gian con han ché, em chua dua ra
thém duoc cac phuong an kich ban khac nham danh gia chi tiét hon giai phéap thiét ké
cong trinh bao vé cang dao Tran, ciing nhu két cdu cong trinh va hién tuong song

nhidu xa trong md phong dién bién thity dong luc trong khu vuc bé cang.
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Tai liéu tham khao:

1.

AN A

S liéu dia hinh: Binh d6 dia hinh, phuong an thiét ké (s6 liéu tir dy 4n);
ban d6 dia hinh day bién (s6 liéu tir dy an).

S6 liéu thiy van thu thap: Muc nudc thuc do, song thuc do tai cac tram
trong khu vuc nghién ctru

S4 liéu co sé ha tﬁng duong x4, cong trinh thuy loi, dé diéu (thu thap).
S6 liéu dan sinh, kinh té, xd hoi (thu thap).

Thu thap sé liéu bio (trang web weather.unisys.com )

DHI (2012), MIKE 21 & MIKE 3 FLOW MODEL FM: Hydrodynamic
and Transport Module - Scientific Documentation

DHI (2012), MIKE 21 FLOW MODEL FM: Hydrodynamic Module -
User Guide

DHI (2012), MIKE 21 Tidal Analysis and Prediction Module - Scientific
Documentation

DHI (2012), MIKE 21 Cyclone Wind Generation Tool - Scientific

Documentation

10.DHI (2012), MIKE 21 TOOLBOX - User Guide
11.Holland, G.J. (1980). An analytic model of the wind and pressure

profiles in hurricanes. Monthly Weather Review. Volume 108, 1212—
1218.
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