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1. Cdc khdi niém co ban
* Song c¢6 ¥ nghia

D6 cao séng ¢6 ¥ nghia H 1a gid tri df cao
séng dudc xdc dinh bing trung binh cia 1/3
cdc d6 cao séng 16n nhd' trong chudi séng da
ghi hodc du bdo.
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N/3ZHf M

S=1

H H].’S

Trong do j khong theo th ty thdi gian ma
. 12 8 thit ty sdp x€p cta song dya trén dd cao
séng tf gid tri I6n nhdt d€n gid tri bé nhat
trong chudi séng.

Chu k¥ séng ¢6 ¥ nghia duge xdc dinh biing
gid tri trung binh cda cdc chu k¥ ctia 1/3 céc
séng cao nhat.

N3

I =T;= N/3Zf @)

Tudng ty trong bi€u thic xdc dinh H, j &
day khong theo thif ty thoi gian ma 13 s thi
sip x&p dua trén dd cao sdéng

* Bude séng don trong bién séu va bién
nong

Ngudi phan bién: TS. Nguyén Dedin Toan

Biéu thitc tan xa tin s6 clia séng don trong
bién dugc bi€u dién nhu sau:

©* = gk tanh(kh) 3)

Trong d6, h - d6 sdu bién, k - s6 séng
(k=2n/L, L 14 budc séng), g — gia td¢ trong
trudng. Nhu vdy, ta 6 thé viét lai biu thic
tdn Xxa tin s& nhu sau:

gT2

L=2"ta nh(——— h) )

Néu trong bién sfu, h rit 16n, th
tanh(%;i n) =1, ta c6 budc séng trong bién sdu

tinh theo cOng thuc:

1,50 ©
T

2. Phuong phép phan tich xdc sust thong ké
tinh todn séng cuc tri

a. Chuyén tham sé séng nvoc sdu vao vitng
nide néng

Tir (4) ta diing phuong phép Lip Newton dé
tinh ra budc song trong ving nudc ndng
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L hatiow Dintg phudng phdp lip Newton cho k€t qua hdi ty khd nhanh. Hinh 1 thé hién so dd

thudt todn lap Newton tinh budc séng trong viing bi€n ndng.

Begin

Input erf, T, h

LT
0O f”
2
fwy=1-% L tanh(
2
Dy =1+ %T [l+t nh (2“7{“}“2“)}
1—__> L=L,-f(L,)/ Dy, s
Ly=1L } L
- || ——| < epr
NO LU
,L ©YES
Print Loy a1iow
End

Hinh 1. So do thudt todn ldp Newton d€ tinh bude séng trong viing bién néng

b. Phuiong phdp phén tich xdc xudt thong ké
tinh todn cic tri

Céc d6 cao séng dlirge xem nhir 13 c4c bién
ngAu nhién. Theo phan b& Rayleigh, x4c suit
lily tich ctia m&t gid tri d cao s6ng H; nhu sau
3. |
_ mﬁwf

P(>H)=e (e

Trong do H,,,, 14 gid tri trung binh cin
phuong cda cdc do cao séng. Tinh todn H,.,,,
tf mdt chudi cdc d6 cao séng di do hoic dy

bdo duge mé td nhu dudi dy:

©

- [__._z;;’ il ] )

N-1

Mbi lién hé gifta d6 cao séng trung binh cin
phudng H,,,. va d0 cao séng ¢é ¥ nghia H;
ducge dién td nhua sau:

= HINE ®

Su’ dung (8) c6 thé viét lai pht:fdng trmh (6)
nhu dudi diy:

P> H,) :e""[gﬂz | ©)

D cao séng 16n nhdt ¢6 thé duge ddnh gid
tt mot ban ghi chita N séng va dugc dic trung
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bdi d cao séng ¢6 ¥ nghia dugc tim ra bang st
dung phudng trinh (9) la:

1

e H
max \/E

Mit khdc, phin b8 Rayleigh d&i vdi bien
nghu nhién 17 Ia:

H In(N) (10)

5] (1D

P(>T ) =e U
Tir (11) cho thdy rd ring mién clia cdc gid
tri T, 14 hep hon mién cda H;. Chinh vi diéu
nay ma ngudi ta goi 14 “gid dinh qud trinh dai

ki

hep™.

Phin tich phan b8 xdc suit ddi véi cdc gid
tri Hg hodce Hp,,, twong ting vdi cdc bdn ghi
séng dd tim ra nhu 12 mét dang dic biét cla
phian b8 Weibull, dugc vi€t nhu sau:

(12)

Véicdc gid tri dicbiétb =1, ¢ =0, ta dugc:

InP(> H,)= -1t (13)
a

Céc phudng trinh (6) va (13) 12 cdc chngcu
d€ gii quy&t cdc viin d€ thudng ndy sinh trong
thi€t k& cdc c¢Ong trinh ven bién. Vi dy, dé
chin séng duge thiét k& d€ chiu dung mot do
- cao séng vGi chu kY lp 50 ndm hodc 100 ndm.
3. Cdc budc tinh séng cyc tri
a. Tinh todn tham sé

Tham s§ d§ d&c phin bd dudng thing a
trong (13) duge xdc dinh bing phudng phdp
binh phuong 61 thi€u i chudi gid trf d6 cao
song cd ¥ nghia,

Phuong phédp binh phudng t61 thi€u 13 mot

phudng phdp phd bién thulng dugc tng dung -

d61 v6i cde dit ligu diém, dugc bi€u didn trén
gifly xdc sudt biing céc truc toa 40 (x,y) va tinh
todn duding thing ngoai suy dang y=ax+b; vdi
ala do ddc, b 1a chdn cda duding thing. Khi st
dung phuong phdp nay xdc sud't phai dugc tinh

-theo chudi dif liéu di dugc sip x&p ting dan,

tie 1a: x1 < x2 <.< xn.

Tom tdt phuong phdp nhit sau:

ddt gy = x - x (;=—l—z X;)
o i
Khi 46, phuong trinh y=ax+b chuyén sang
dang:
Q(U)WEIIU'i'bl (14)

Cdc hé 56 ay, by trong phudng trinh (14) s&
dugc tinh nhu sau:

Z "y,
a = Zy,
Zu i

(15)

Ap dyng phudng phdp niy ching ta tim ra
duge hé s8 a trong (13) nhu sau:

> H (InP(>H)
S epPGH,)Y
b. Cdc buée tinrhH, H,,,., T

{16)

- Cdc dd cao séng ¢é ¥ nghia dugc tinh tir
cac tdc d6 gié va da séng khic nhau hodic do
dac. T nhitng d6 cao séng nay tinh todn dugc
cdc dac trung bdi tAn suit xuidt hién va tin suit
ldy tich. ‘

- Tinh d6 d&c cia dudng thing lién hé
gitta d§ cao séng ¢6 ¥ nghia H, vdi gid tri
InP(>H, ) clia ching bing phuong phdp binh
phwong 51 thidu,

- (Gid tr d6 cao song Ung vé1 mdt chu ky ldp
R (vi du, R=100 n&m) dugc tinh tr gid tri InP
tuong Ung. Khodng thisi gian tp gilfa hai lan do
da biét ( gid st cdc do dac thyc hién 6 gids mdt
lan, tdc 13 th=6 gi®). Nhu vay, s6 khodng tp
trong mdt ndm & bing 365,25 x 24/ty,. Gid tri
d6 cao séng ¢d ¥ nghia H, dng vdi chu ky lip
R nam sé& ¢é xdc sudt Ifiy tich bing.

1

R(365,25x24/¢,,)

P(>H)= (17)

- Tir gid tri 6 cao sdng cd ¥ nghia H| tinh
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dude, gid tri d6 cao séng cire dai v6i chu k¥
lip R nim dudce tinh thdng qua phudng trinh
(10). S8 séng N trong (10) duge tinh tir tp va
chu k¥ T. Gid trj chu k¥ niy c6 thé 1a gig i
16n nha't cda T, dy bdo lai hodc duge im bing
cdch st dung cdng thifc thye nghiém:

T=4+2H (18)

_Nhu’ vy, N trong (10) duge tinh nhu sau:

N = 3600-%{_ (19

4, Thit nghiém tinh todn

&

s ”l/}/

Toc do  gio | f(%)tan xuit
(m/s) xudt hién

1,7 1,5

33 36

5.2 4.2

7.4 37

9,8 2,4

12,4 1,7

15,2 01
21 0,0034

Bdng 1. Téc db va tdn sudt xudt hign
ctia gié Pdng Bic

Tix dit liéu gi6 6 thé dung biéu db Dar-
byshire-Draper tinh lai séng. Tuy nhién, trong
bai bdo nay dd s dung c¢Ong thic tinh séng
gi6 clia Hurdle va Stive (1989) dé xud't dé tinh

T¥ phuong phdp & trén da l4p thanh bd
chuong trinh tinh todn trén mdy tinh PC biing
ngbn nglt Fortran. Hién nay, doc viing ven by
bién Viét Nam, cdc chudi dit liéu do dac séng
nhiéu nam 12 rdt it. Trong bai bdo nay tdc gid
st dung chudi dit liéu gié nhidu nim dé tinh
todn song gid, sau dé tir séng tinh duge mdi
tinh séng cyc tri. Chudi dir lidu duge st dung
cho tinh todn 18y tlr chudi gié quan tric 4obs
trong mot ngay tU nim 1985 d€n 2004 tai tram
Ly Son thudce tinh Quing Ngdi, tram cé vi trf
dia Iy 1a 15923' vi d6 bide, 109°09° kinh do
dong.

Hinh 2 }4 hoa gié tong hgp tinh tif chudi dir -
liéu gié néu wrén.

Hinh 2. Hoa gi6 t6ng hop, tram L§ Son
(tiv ndm 1985 dén nim 2004)

H, (m) T, (s) | £ (%) thn xudl
’ xudt hién

0,06 1,3 1.5

0,29 2,9 3,6

0,86 4,7 42
1,67 6,2 3,7

2,33 7.5 24

2,85 8.5 1,7

3,31 93 0,1

4,10 10,6 0,0034

Bing 2. Téc dp va tdn sudt xuit hién
cila gié Péng Bdc

todn sdng ¢ ¥ nghia H, va T tai viing nudc
ndng ¢é dd sdu 17m. K&t qué tinh séng tl¥ gio
dudgce trinh bay trong bang 2.
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Chiing'ta s& tinh séng cyc tri véi chu k¥ lap
25 nam, ddu vao cho tinh séng cyc tri 1a séng
c6 ¥ nghia trong bdng 2) v tp=6gid trong
trudng hdp tinh todn ndy. K&t qua tinh todn
séng cye tri duge trinh bay trong bang 3), tham
8 d6 doc cla dudng thing ngoai suy dudgc tim
bing phudng phdp binh phuong t61 thiéu trong
trudng hop nay 1a a = -0,4595.

Hsdugc tinh dya vao duding thdng ngoai suy
cda phan b6 Weibull véi chu ky lip R=25
nadm, (hinh 3).

23 1

an -
i L5 ‘ /’/’,
E

1o f

0 2 4 G & 10
Hz o)

Hinh 3. Duong phéin bd Weibull d¢ tinh H,
vdi chu ky ldp 25 ndm

Bdng 3. Két qud tinh todn séng cuc tri hudng NE, chu ky lip 25 nim

Chukylap | Hubng | H, (m) H,.. (m) T (s) Budce séng 1.
R séng {m)
(nam)
25 NE 4.83 9.45 10.02 114.66

Gid tri Hp,,, duge ki€m tra d€ xdc dinh xem
thyc & trong viing bién d6 khong. Ap dung céc
x&p xi cda chi s§ song 46 (H/L)y,y = 1/7 va
(H/h) p= 0.7 v6i d6 sau h = 17m va bude
song L = 114, 66m, k&t qué cdc gid tri taong
Ung la Hy,, = 11,9m va Hy, 5 = 16,38m. Nhu
vay, gid tri Hy,, tinh dude trong bang 3 cho
thdy ving bi€én Quang Ngii tai d6 sduh = 17m
tng véiséng NEvachuky lipR=25nam 2

¢6 thé.
5. k&t ludn

Tir cdc chudi di¥ liéu quan tric séng hoic
gi6 nhiéu nim trong mdt ving bién dé phuc
v thi€t k€ cdc ¢ong trinh ven bd bi€, ¢6 thé sit
dung phuong phép néu trén d€ tinh todn séng
cue tri v3i cdc chu k¥ 1dp khéc nhau.
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