Tap chi Khoa hoc va Cong nghé bién T9 (2009). S6 3. Tr 01 - 17

TINH TOAN CAC THAM SO SONG THIET KE
TAI VUNG BIEN SAO MAI - BEN PINH, VONG TAU

LE PINH MAU

Tém tiit: Bdo cdo trinh bay két qua tinh todn cac tham so song phuc vu thiét ké cac
thity cong trinh ven bo nhu dg cao, chu ky, buéc song, dong chay doc bo do séng dé nhao gdy
ra tai vimg bién Sao Mai - Bén Pinh, Viing Tau ieng voi hoan ky 50 nam. Toc dé gio cuc tri
dwoc théng ké tir chudi s6 liéu gio do dac tai tram Viing Tau (1987 - 2006) su dung ham phan
b6 FT-I. Cdc tham s6 séng viing khoi dwoc tinh bang mé hinh - Dolphin. Céc tham sé séng
viing nude néng ven bo duoe tinh bang mé hinh SWAN. Két qua tinh toan cho thdy rang khu
viee nghién cuu bi song tac dong manh nhat boi gio tir huong SW va W, nhat la tai khu vic
cac bai can xung quanh Cu Lao Tau, Long Son. Lach song Dinh nhin chung it bi tac dong boi
séng. Con bdo s6 28 (11/1962) tic dong manh nhat dén khu vue nghién ciru, ching gdy ra do
cao song Hy = 1.0 - 2.0 m tai khu vuc xung quanh Cu Lao Tau va Hg; = 2.0 - 2.5 m ¢ bén
ngoai Cu Lao Tau.

1. MO PAU

Tinh toan cac qua trinh thuy-thach-dong luc no6i chung, cac dic trung song cuc tri
noi riéng tai vung bién ven bo di duge tién hanh nghién ctru tai nhiéu vién thuy lyc trén
thé gi6i nhu Trung tdm Thay lwc Ha Lan (Delft Hydraulics) voi bd chuong trinh
DELFT3D, UNIBEST, SWAN; Vién Thuy luc Pan Mach véi cac bd chuong trinh: MIKE
21, MIKE 3, LITPACK,...; Trung tdm nghién ctru cong nghé ven bo thudc Quan dd6i My
v6i cac mo hinh GENESIS, SBEACH,... (CEM, 2000). Phan 16n cac phan mém trén co
tinh chat thuong mai. Ngoai ra con c6 mdt s6 mé hinh tinh toan, du bao duoc xay dung o
cac truong dai hoc va vién nghién ctru véi nhiing thé manh va nhitng han ché khac nhau
nhu mo hinh tinh séng vung khoi WAM (WAMDI Group 1988); md hinh tinh séng vung
ven bo: RCPWAVE (Ebersole, Cialone, Prater, 1986), STWAVE (Tolman, 1991),...

Tai Viét Nam trong nhitng nim gin ddy da c6 nhiéu chuong trinh cip Qudc gia va
du an hop tac Quéc té tién hanh nghién ctru cac qua trinh thuiy-thach-dong luc ving ven
bd nhu dé tai KT.03.14, KHCN.06.08 (1996-2000), KC.09.05 (2001-2005). Dy 4n Qudc
té “EU-Ctru Long Project” (1996-1998): nghién ctru, du bao x6i 16 tai bo bién Ganh Hao;
du 4n Viét Nam—Thuy Dién (2004-2007): nghién ctru x6i 10 bd bién Hai Hau, Nam Dinh.
Mot trong nhitng ndi dung nghién ciru quan trong cta cac dé tai, du an trén 1a tinh toan



cac dac trung cuc tri cia gio, song, nudc dang, ... phuc vu viéc thiét ké, xay dung cac
thily cong trinh ven bo. Trong bai bdo nay cac dac trung song tai khu vuc ven bo trong
diéu kién gio cuc tri ung véi cac hoan ky khic nhau da dugc tinh toan theo qui trinh nhu
sau:
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Hinh 1: Pham vi tinh toan ctia m6 hinh SWAN va vi tri viing bién Sao Mai - Bén Dinh

- X4c dinh tdc do gi6 cuc tri tng voi cac hoan ky va hudng khac nhau bang phuong
phap thong ké tir chudi s6 liéu gio do dac tai tram Viing Tau (1987 - 2006) st dung ham
phan b6 FT-1,

- Xac dinh cac dic trung song cuc tri ngoai khoi ving bién Viing Tau tmg véi cac
hoan ky khac nhau, tai cac huéng ma khu vuc nghién ctu chiu tdc dong cua song lan
truyén tir viing khoi vao str dung mé hinh tinh séng bién sau - Dolphin.

- Céc dic trung song tai khu vue nghién ciru duoc tinh bang mé hinh tinh séng ving
ven bd - SWAN véi diéu kién bién 1a song ngoai khoi, gié dia phuong va phan b do sau



vung nghién ciru.

Pham vj tinh toan ctia mé hinh SWAN va vi tri ving bién Sao Mai- Bén Pinh dugc
thé hién trén hinh 1. Ta thiy khu vuc nghién ctru 1a ving bién néng va tuong déi kin song,
song tac dong dang ké trén cac huéng SE, S, SW, W va NW.

II. NGUON SO LIEU VA PHUONG PHAP TiNH TOAN

1. Nguon so0 liéu

- Sé liéu gi6 dugc thu thép tir tram Viing Tau (1987-2006) trén 16 huong: N, NNE,
NE, ENE, E, ESE, SE, SSE, S, SSW, SW, WSW, W, WNW, NW va NNW.

- P séu tai khu vuc vinh Ganh Rai dugc lay tir hai do ty 1&: 1/50.000 xuat ban nam
1980 ctia Hai quan Nhan dan Viét Nam.

- P9 sau tai khu vuc Sao Mai - Bén DPinh duge do dac nim 2007; muc nuée phuc vu
tinh toan 1a 4 m Gng v6i muc nudc cuc tri ¢d hoan ky 50 nam cua tram Viing Tau; s6 liéu
vé cac dic trung thuy-thach-dong luc duoc 1ay tir dot khao sat 1/2008 cua Vién Hai duong
hoc. Nhitng s liéu nay ding dé phuc vuy tinh toan va kiém ching mé hinh (Nguyén Ba
Xuan, 2008).

2. Phwong phap tinh toan
a. Tinh todn cdc ddc trung gio cuwc tri

Tdc do gi6 tai mot vi tri ven bo c6 vai tro quan trong trong viéc thanh tao song, dong
chdy, nudc dang, van chuyén bun-cat, neo dau tau thuyén, .... Phuong phap théng ké
chudi s6 liéu gié nhiéu nim 1a mot phan khong thé thiéu cua viée cung cip cac tham sb
thiét ké cua céc thuy cong trinh. Gia tri cyc tri luon la mbi quan tam 1én nhét cta cic nha
thiét ké. Céac gi tri 1on nhat thuong dao dong manh ca vé tan suat va cuong do. Ching 1a
cac truong hop hiém. Trén thuc té, cach tbt nhat trong viéc thu thap s6 liéu 1a lya chon
mot chudi s lidu cuc tri trong cac khoang thoi gian hay truong hop nhat dinh. Theo Qui
pham “Céng trinh ven bd” ctia Hai quan My (CEM, 2002) véi chudi s6 liéu gié 20 nam la
khong du dé xac dinh chinh xéac gia tri gio cuc dai c6 hoan ky 50 nam. Trong truong hop
nay, ham phan bé FT-I cho két qua tot nhat, mot cach don gian 13 chi can dung chudi s6
lidu cuc dai gio hang thang dé tinh toan. Ham phan bd FT-1 dugc trinh bay nhu sau:
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Tbe do gi6 cuc dai voi hoan ky “r” ndm duoc tinh nhu sau:
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O day,
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O day,
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b. Tinh todn cdc ddc trung song bién siu

Mo hinh s6 tri tinh séng bién khoi Dolphin (Mandal, Holthuijsen, 1985) tinh toan
két hop song gi6 va song ling. Phuong trinh can bang ning luong phd song hai chiéu cho
truong hop song gi6 trén hudng 0 la:

E s ]s 0w G)

O day,

E|(0) = mat d6 ning luong phd cia séng gio trén hudng 0 (m*/rad.); S1(0) = tdc do
bién ddi cta E (). Néu E, nho hon gidi han qui wdc nd dai dién cho truong hop séng
dang phat trién, nguoc lai dai dién cho truong hop song limg (m*/rad/s); So(f, 0) = tbc do
chuyén giao cua niang luong séong limg 2 chidu E2 sang song gid c¢6 cung tan sb
(mz/rad/Hz/s); 0 = hudng song t6i (rad); £ = tan sb song (Hz).

Phuong trinh c4n bang nang luong phd séng hai chiéu trong truong hop song limg tir
hudng 0 dugc trinh bay bang phuong trinh sau:
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O day:

- Ex(f, ©) = mat d ning luong phd hai chiéu ctia thanh phan song limg véi tan sb (),
hudng truyén (0) (m%/rad/Hz/s); B=1néu S, <0; B=0néu S;>0; S, = tc d6 bién d6i
cta E, trong ing voi S khi S; ¢6 gia trj 4m (phan bd tan sb cia S; c6 déu nguoc lai ); S,
= tdc d6 chuyén giao cia nang luong song ling E sang song gio ¢ cung tan sb, (gia thiét
gia tri E; > 0) (m*/rad/Hz/s); S3 = tbc do bién ddi cua ning luong song limg gdy boi hiéu
ung nudc néng (dung cho truong hop nudc nong);

- Sb 1liéu dau vao ctia mé hinh 1a: vi tri diém tinh, trudng gio (téc dd, huong), thoi
gian tac dong cua gio.



- 6 ligu dau ra ciia md hinh 1a: d6 cao song hitu hiéu (H), chu ky ctia dinh pho song
(T,), d6 phan tan cua pho ning lugng song (coefficient of spectral directional spreading -
DSPR) va hudng song (6).

c. Tinh todn cac ddc trung song ving nwdoc nong ven bo

Céc dac trung song tai vung bién ven bo dugc xac dinh bﬁng mé hinh sb tri tinh
song SWAN (Booij et al., 1999). SWAN duogc xay dung trén co sé phuong trinh can bang
hoat dong phd (spectral action balance equation) nhu sau:

£N+2CXN+£C)N+iCJN+iC9N=§ (5)
ot ox oy oo 00 o
O day,

N= mat do phé hoat dong (action density); t = thoi gian

Cx, Cy = tbc d¢ lan truyén cta N theo toa do khong gian x va 'y

Co, Co= tde do bién d6i ctia N theo tan sb tuong ddi o va huoéng 0

S = S(o, 0) 1a ham ngudn (mét do niang luong) dai dién cho qua trinh tao song
(generation), phan huy (dissipation) va tuong tac phi tuyén giita song — séng (nonlinear
wave-wave interactions) va song-dong chay.

M6 hinh SWAN tinh hi€u rng nudc nong, khic xa, tao song do gié dia phuong,
song bac dau, twong tac sdng-song, ma sat day, song do nhao, ...Pham vi 4p dung mé hinh
la toan bd ving bién phia Nam Viing Tau (Viing Tau-Bén Tre) tr 106.785°E dén
107.155% va tir 10.22°N dén 10.5°N, (41 x 31 km), véi kich thudc 6 ludi tinh 1a 150 m x
150 m (hinh 1).

86 ligu dau vao ciia md hinh la:

- Céc tham s séng ngoai khoi: H,, T,, DSPR va 6 chung dugc lay tir két qua ctia mo
hinh tinh song Dolphin.

- Truong gié dia phuong (toc do, hudng).

- Phan bd d6 sau cua ving nghién ciru.

S6 liéu dau ra ctia mé hinh 1a céac dic trung song: d6 cao song hitu hiéu - Hg, hudng
song trung binh - 6, chu ky cua dinh ph6 séng - T, budc song trung binh - L.
d. Tinh todn dong chdy doc bo do séng dé nhao gy ra

- Céc dic trung song dd nhao (d cao, hudng, vi tri) duoc 1ay tir két qua tinh song
ciia mo hinh SWAN. Van toc dong chay doc bd do séng d6 nhao giy ra duge tinh theo



Qui pham bao vé bd bién ciia Hai quan My SPM (1984) theo cong thirc cia Longuet-
Higgins (1970).

Vi, =M x m (ghy)1/2 sin2ay, (6)

O day :

V} = vén toc dong chay doc bo do song d6 nhio gy ra (m/s); m = d6 dbc bai; g =
gia tdc trong truong = 9.8 m/s” ; h, =dd cao soéng nhao (m); ap = goc giita hudéng song
nhao véi duong bo(o); M; = hé sb phu thudc hé sb x40 tron rdi va hé sd ma sat, qua thuc
nghiém Longuet-Higgins (1970) xac dinh M; = 9.0.

Dic diém ving bién Sao Mai — Bén Dinh thé hién trén hinh 2.
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Ghi chu: cac dwong dang sdu (m) khi myc nuwoc = 4m so voi mire “0” hai do

Hinh 2: DPic diém ving bién Sao Mai — Bén Dinh



III. KET QUA NGHIEN CUU

1. Téc dd gié cue tri
Tir chudi s6 liéu gié cuc dai thang tai tram Viing Tau (1987-2006) trén 16 hudng: N,
NNE, NE, ENE, E, ESE, SE, SSE, S, SSW, SW, WSW, W, WNW, NW va NNW. St
dung ham phan b FT-I. Téc do gio6 cuc dai tmg vdi cac hoan ky khac nhau trén cac
hudng khac nhau duoc thé hién trén bang 1.
Bang 1: Toc do gio cuc dai (m/s) tng véi cac hoan ky khac nhau trén cac hudng
khac nhau (Tram Viing Tau: 1987 - 2006)

Stt Hoan ky (nim) 1 5 10 25 50
Hudng
1 N 8 12 15 18 20
2 NNE 4 5 6 8 8
3 NE 8 14 17 20 22
4 ENE 6 9 11 13 14
5 E 12 13 14 15 16
6 ESE 10 12 12 15 17
7 SE 11 12 13 15 17
8 SSE 7 10 12 15 17
9 S 11 15 18 20 22
10 SSW 6 8 9 11 13
11 SW 15 20 22 25 28
12 WSW 6 9 12 14 15
13 W 16 18 20 25 28
14 WNW 6 10 14 18 20
15 NW 14 18 20 23 26
16 NNW 3 5 7 8 9
17 Tt ca cac hudng 17 21 22 25 28




2. Cac dac trung song cuc tri ngoai khoi Viing Tau
Trén co s& sb lidu gid cuc tri tng voi cac hoan ky khac nhau trén cac huéng SE va
S. Ap dung mo hinh tinh séng bién sau - Dolphin, cac dac trung séng cuc tri voi cac hoan
ky khac nhau ngoai khoi Viing Tau dugc trinh bay tai bang 2 va 3.
Béang 2: Cac dic trung song cuc tri vdi cac hoan ky khac nhau
ngoai khoi ving bién Viing Tau (hudéng SE)

Hoan ky (nam) 1 5 10 25 50
Tdc d6 gi6 cuc dai - V (m/s) 11 12 13 15 17
Do cao song hitu hi¢u - Hs (m) 2.1 23 2.6 3.2 3.8
Chu ky song - Tp (s) 6.3 7.0 7.0 7.6 8.4
b6 dai song trung binh (m) 62 76 76 90 110
Heé s6 phén tan cta pho song - DSPR (d6) 272 | 272 | 271 | 27.1 | 271

Bang 3: Cac dic trung song cuc tri voi cac hoan ky khac nhau
ngoai khoi viing bién Viing Tau (huéng S)

Hoan ky (nam) 1 5 10 25 50
Téc d6 gi6 cuc dai - V (m/s) 11 15 18 20 22
Do cao song hitu hi¢u - Hs (m) 2.1 3.2 4.1 4.7 54
Chu ky song - Tp (s) 6.3 7.6 8.4 9.2 10.1
D¢ dai song trung binh (m) 62 90 110 132 159
Heé s6 phan tan cta pho song - DSPR (d6) 272 | 27.1 | 27.0 | 27.1 27.0

3. Phin bd cac dic trung séng tai khu vue Sao Mai - Bén Pinh

Nhu da dé cap ¢ trén, khu vuc Sao Mai - Bén Dinh bi tac dong chu yéu boi song trén
cac huong SE, S, SW, W va NW. Béi vdi cac hudng c6 song tir ngoai khoi truyén vao nhu
SE, S s liéu dau vao cia mo hinh SWAN 1a song ngoai khoi, gié dia phuong va phan b
d6 sau. Doi voi cac hudng gio thoi tir dat 1ién nhu SW, W va NW s liéu dau vao cia mo
hinh 1a gié dia phuong va phan bd do su. Riéng hudng S, khu vuc nghién ciru hudng ra
bién ho nhung d6 1a khu vuc nudc néng nén dicu kién bién ho chi ap dung trén huéng E.
Do khuon kho ctia bai bao nén & day tac gia chi trinh bay sy phan bd ciia d6 cao song ung
v6i hoan ky 50 nam trén cac huéng SE, S, SW va W; ddi voi dong chay doc bd do song



d6 nhao gay ra tac gia chi trinh bay két qua tinh toan tai huéng ma song gy tac dong
manh nhat. Két qua tinh toan dugc thé hién trén cac hinh 3 - 7:
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Hinh 3: Truong do cao song hitu hi€u cuc dai g véi hoan ky 50 nam
(Gi6: V =17 m/s; Huéng = SE, muc nudc = 4m)

Két qua tinh toan cho thdy vai gié huéng SE khu vyc nghién ciru it bi tac dong boi
song tir ngoai khoi truyén vao, cac dic trung song chii yéu duoc hinh thanh tryc tiép tir gid
dia phuong. Khu vuc bén ngoai Cu Lao Tau c6 dd cao song hitu hiéu Hy = 1.0m, cac khu
vuce con lai c6 Hy= 0.5 m.

Nhu véy, voi gio hudng S khu vuc nghién ctru bi tac dong dang ké boi song tir ngoai
khoi truyén vao. Khu vyre xung quanh Cii Lao Tau ¢6 d6 cao séng hiru hiéu Hg = 0.5-1.0m,
khu vyc bén ngoai Cu Lao Tau c6 Hy=1.0 -1.5 m.

Véi gié huéng SW khu vuc nghién ciru bi tac dong rat manh boi séng (duoc thanh
tao bai gid c6 hudng tir dat lién thoi ra). Khu vye xung quanh Cu Lao Tau ¢6 do cao song



Hs > 2.0 m (hinh 5).
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Hinh 6: Truong dg cao song hitu hi€u cuc dai iing véi hoan ky 50 nam

(Gi6: V =28 m/s; Hudéng = W, muc nudc = 4m)
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Hinh 7: Phén b téc d6 dong chay doc bo do song d6 nhao gy ra ing voi toe do gié cuc
dai c6 hoan ky 50 nam (Gié: V = 28 m/s; Huéng = SW)

Két qua tinh toan dong chay doc bd do song d6 nhao giy ra cho thay:

- Téc d6 dong chay doc bd do séng d6 nhao gay ra Gmg véi huéng gio NW hau nhu
khong c¢6 anh huong dang ké tai khu vic Sao Mai - Bén Dinh.

- Vi truong gié SE va S (bi tac dong bai song tir viing bién khoi), dong chay doc bo
do séng d6 nhao gay ra chi c6 gia tri dang ké tai khu vye bai boi Long Son.

- Dong chay doc bd do song d6 nhao gy ra cé gia tri twong ddi 16n tng voi cac
huéng gi6 SW va W, nhit 1a tai khu vuc cac bii ngdm xung quanh Cu Lao Tau va Long
Son véi toc do dong chay dao dong trong khoang VL =1 - 2 m/s.

- Khu vyc dy kién xay dung cang (Sao Mai-Bén Dinh) truong dong chay doc bd do
song d6 nhao gy ra khong thé hién 13, do day 1a khu vuc c6 d6 16n song d6 nhao nho, hon
nira khu vye nay 1a cac lach tau c6 d6 sau 16n.
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Nhin tong quat khu vuc Sao Mai-Bén Binh it b tac dong bai dong chay doc bo do
song d6 nhao gay ra.

4. Pac diém bao tai viing bién Viing Tau va lan cian

S6 liéu cac con bio duoc lay tir S& Khi tugng My (www.weather.unisys.com/hurricane)

bao gdm cac thong tin vé duong di, tdc do gio tai tim,...Trong thoi gian 1945 - 2007 tai ving
bién tir Phan Thiét dén Ca Mau d3 c¢6 9 con bdo manh xuét hién. Trong d6 c6 2 con truc tiép
d6 bd vao khu vue nghién ctru d6 1a: con bio sb 28 (11/1962) véi toe do gié cuc dai tai tim
khi di vao Viing Tau la 30 m/s; con bao Durian (12/2006) voi tdc do gi6 cuc dai tai tam khi di
vao Viing Tau 1a 23 m/s. Pudng di cua cic con bio trén thé hién trén hinh 8.
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Hinh 8: Puong di cia cac con bio manh tai ving bién Phan Thiét ¢én Ca Mau
(1945 -2007)
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Do hoan luu trong bdo nén khu vuc nghién ctru s& bi tac dong manh nhét boi gid
trong bdo trén huéng SW voéi toc do gié cuc dai V=30 m/s. Két qua tinh toan cac dic
trung song trong truong hop nay tuong tu nhu truong hop tinh séng tng véi giod cuc tri cd
hoan ky 50 nam thé hién trén hinh 7. Khu vyc xung quanh Cu Lao Tau c¢6 Hy = 1.0 - 2.0
m; bén ngoai Cu Lao Tau c6 Hy=2.0 - 2.5 m.

IV. KET LUAN

Tir két qua tinh toan cac tham sb song thiét ké umg voi toe do gioé cuc tri 6 hoan ky
50 ndm va muc nudc = 4m tai ving bién Sao Mai — Bén Pinh thiy rang:

- Khu vyc nghién ctru bi taic dong manh nhét boi song dén tir huéng SW va W (g
véi toe do gi6 cuc dai V = 28 m/s) dic biét tai cac bai can xung quanh Cu Lao Tau, Long
Son; lach séng Dinh nhin chung it bi tac dong bdi song.

- Trong thoi gian tr 1945-2007 khu vuc nghién ctu bi tdc dong manh nhét bai con
bao sb 28 (11/1962). Tai huéng SW, gio trong bdo di giy ra d6 cao song Hy=1.0 - 2.0 m
tai khu vuc xung quanh Cu Lao Tau va Hy = 2.0 - 2.5m tai khu vuc bén ngoai Cu Lao Tau.

- Nhin chung khu vuc Sao Mai — Bén Dinh tuong d6i kin song.
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ESTIMATION OF THE WAVE PARAMETERS DESIGNED IN THE SAOMALI -
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BENDINH, VUNGTAU SEAWATERS

LE DINH MAU

Summary: This paper presents the calculated results of wave parameters for design
and construction of the nearshore hydro-structures such as wave height, wave period, wave
length, longshore current speed induced by breaker in the Saomai-Bendinh, Vungtau
seawaters corresponding to 50 years return period. Wind data were taken from Vungtau
Station (1987 - 2006), extreme wind speed was calculated by FT-I distribution function, wave
parameters in the offshore region were calculated by deep water wave model - Dolphin; wave
parameters in the nearshore region were calculated by SWAN model. The studied results
showed that Saomai - Bendinh seawaters was strongest affected by wave action from SW and
W directions, especially in the area of shoals around Tau Islands and Longson. Dinh River



channel was less affected by wave action. The typhoon No. 28 (11/1962) was strongest
affected to study area which generated significant wave height of 1.0 to 2.0 m and 2.0 to 2.5 m
in the area around and off Tau Islands respectively.
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