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Anh huvng ciia tai trong song bien 
den 1(01 oau cdng trinh bien 

(*) Ths LE TIEN DUNG 

1. DAT VAN DE 

Sdng bien da duge nhieu nha khoa hgc nghien 
ciiu nhung vi tinh chat phirc tap cua nd ma trong nhieu 
trudng hgp, cac tac gia da dimg nhieu gia thiet de md 
hinh nghien cim phii hgp vdi dieu kien nghien cim eu 
the. Trong pham vi bai bao nay, tac gia de cap den tai 
trgng cua sdng bien tac ddng tac ddng len ket cau cdng 
trinh bien dao nhu nha gian, gian khoa, nha ndi, tau 
bien... bang each md ta nd thdng qua ham sdng. 

2. NOI DUNG 

2.1. Moi trudng song Men 

Nhieu ly thuyet sdng bien khae nhau da duge phat 
trien va img dung trong eac dieu kien mdi trudng khae 
nhau phu thude vao cac tham sd cu the cua mdi trudng 
nhu chieu sau nudc, chieu cao sdng va chu ky sdng.... 
Cac ly thuyet sdng dung trong thiet ke cdng trinh bien 
la dua tren ba tham sd ca ban nay. 

&-Ly thuyet sdng tuyen tinh Airy 

Ly thuyet sdng tuyen tinh duge Airy dua ra dua 
tren quan niem bien dang sdng la hinh sin va chieu cao 
sdng H la be so vdi chieu dai sdng L va do sau nudc d. 

Hinh 1: Sdng tuyen tinh 

Ly thuyet sdng Airy dupc sir dung de tinh toan cac 
cdng trinh bien d vimg nudc sau. 

Neu cac true toa do cd phuong nhu hinh ve thi do 

lech cua mat sdng so vdi muc nude tinh dugc bieu dien 
dudi dang: 

Thanh phan van tdc theo phuang ngang va phuang 
dirng cua phan tir nudc tai toa dp (x, y) dugc xac dinh 
bang cac bieu thirc: 

u = 
pH cos k{y + t/)cos(ib; - w^) ^ 

tsmkd 

_ pH?,m.k(y + d^m{kx-wt) 

Tsmkd 

Theo ly thuyet sdng Airy, cac dai lupng nay quan 
he vdi nhau theo bieu thiie: w^ = gk ta.n(kd). 

Trong dd, g la gia tdc trpng trudng. Van tdc lan 
truyen ciia sdng bien dugc xac dinh nhu sau: c= — 

Thanh phan gia tdc cua phan tii nude theo cac 
phuang tim duge bang each lay dao ham cua van tdc 
theo thdi gian. 

b-Ly thuyet song Stokes 

Stokes da tien hanh nghien ciiu va chi giir lai trong 
phuang trinh 3 sd bang cua chudi phan tich theo dp ddc 
cua sdng {H/L). Do vay, ly thuyet nay cdn dugc ggi la 
ly thuyet sdng Stokes bae 3. Do su hdi tu cua chudi 
cham lai khi chieu sau cua nudc giam nen ly thuyet 
sdng Stokes chi dugc dimg khi do sau tuong ddi d/L 
ldn hon 0,1. Theo ly thuyet sdng Stokes bae 5, kbi sdng 
cd chieu cao H, sd sdng ^̂ , tan sd D va lan truyen theo 
chieu duong cua true x thi thi dp leeh cua mat sdng so 
vdi muc nudc tinh dugc bieu dien dudi dang: 

h = aF^ cos nihc-wtj/k • 

Cac thanh phan van tdc cua phan tir nudc chuyen 
dgng trong sdng nhan dugc tir bieu thiic: 

(*) Hoc vien Ky thuat Quan su 
u = waG. 

CO s nky cosn{kx-wt) 

k.smnkh 
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_ ^ sin n^p.sin n(kx -wt) 

sinnkh 

Trong cac cdng thiic tren, cac be sd 

/^,, F22, K , G, 1, G22, K la cac tiiam so sdng Stokes, phu 

thudc vao kd. 

Quan he giira tan so sdng D va sd sdng k cd dang 

sau: w = gk^ + a' c^+ a C2 j t a n M 

Van tdc lan truyen sdng: 

c^-yjg tan gkd\^ + a^c^ + a'^c^)/ k 

Thanh phan gia tdc theo cac phuang cua phan tu' 

nudc duge xac dinh tir van tdc: 

u = kc^aR^ smnikx- wt)/ 2 

V = kc^aS^ cosn{kx - w/)/ 2 

c-Ly thuyet sdng Cnoidal 

Ly thuyet sdng Stokes chi duge sir dung khi thoa 

man dieu kien d/L> 0,1. Cdn ddi vdi cac vung nudc 

cd dIL< 0,1 cae tham sd sdng duge tinh theo ly 

thuyet sdng Cnoidal. Ly thuyet nay dugc Corteverg va 

De Phriz de xuat nam 1895 va sau dd dugc mdt sd tae 

gia khac phat trien them. 

Sdng Cnoidal la sdng cd chu ky, bien dang sdng ed 

dang cac ngon sdng cao, d giiia la nhirng khoang 1dm 

rdng va tuong ddi bang (hinh ve). 

t 

J 

J'nyy 

M 
1 X 

A 
^ • - -

• i 

^^w 

Hlnh 2: Hinh dang song Cnoidal 

Bien dang cua sdng Cnoidal dugc md ta bdi tan sd 
D va sd sdng k: 

\\{x,t)= \\^^ + Hcn^{kx- wt,m) 

Trong dd, A la do lech eua bien dang sdng so vdi 

muc nudc tinb tai vi tri thap nhat; en la ham elliptic 

Jacobi vdi md dun m {0 < m < I). Md dun m quan be 

vdi ehieu cao sdng, chieu dai sdng va dp sau nudc theo 

bieu thiic: 
mK^ = 

3 HL' 

1.6, d' 
Trong dd, K la thdng sd phu thudc vao m. 

Quan he eiia sd sdng, tan sd sdng vdi chieu dai va 

chu ky sdng: 

k = 
2K. 2K 

w = 
L ^ T 

Ngoai ra, tan sd sdng va sd sdng quan he vdi nhau 

theo bieu thire: 

w ghe \+ 
H 

2mh 
E_ 

K 

Trong dd, E la thdng sd phu thude vao m. 

Dai lupng h^^^ dugc bieu dien qua chieu cao sdng: 

h^,„_K(\-m)-E 

H mK 

Bdi vi Â  va i? phu thugc vao m nen quan he nay 

thuc chat chi phu thudc vao m. Chung ta cd: 

H ^^ ^ 

Trong dd, q = ^ - w?. Ham en dugc tra bang tu 

cae gia tri ciia Dvam. 

Ddi vdi cac vimg nude thieh hgp vdi ly thuyet sdng 

Cnoidal, van tdc theo phuong ngang cua phan tii nude 

dugc tinh bang cdng thirc: 

' \d 

Gia tdc theo phuong ngang cua phan tii nudc: 

a^=±2kH{c-v^)A.^^ 

Trong dd, c la van tdc lan truyen sdng: c 

* Phgm vi img dung ciia cdc ly thuyet song 

Pham vi ung dung cua ly thuyet sdng dugc xac 

dinh dua tren sir phir hgp eiia cac ly thuyet tren ca hai 

mat - ly thuyet tinh va thuc nghiem. Ndi chung, cac ly 

thuyet sdng phu thudc vao ba tham sd co ban la d, H va 

T. Pham vi irng dung ciia cac ly thuyet se dugc md ta 

qua bai tham sd da dugc chuan boa H/L va d/L. 

Ly thuyet sdng Airy thudng dugc sir dung trong 

tinh toan sa bd va tham ehi vdi cac chieu cao sdng ma 

khi do ket cau cd kha nang bi pha buy neu ty sd H/L la 

nhd. De tinh toan chinh xac ban can sir dung ly thuyet 

sdng Stokes vdi dieu kien ^ / " < 10 pgj yQ.j g^jjg ^Q 

chieu dai ldn ban thi sir dung ly thuyet sdng Cnoidal. 

w 

~k 

a o.j 0.2 0.3 o.^ 0.5 o.e 0,7 a/L. 

Hinh 3: Pham vi su dung cua cac ly thuyet song 
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Hmh tren chi ra phan giai pham vi img dung cua cac 

ly thmgt sdng. Viing (1) tuong img vdi ly thm'et sdng 

Air}', vimg (2) tuong duong vdi ly thuyet sdng Stokes va 

vimg (3) tuong duong vdi Ly thuyet sdng Cnoidal. 

2.2. Tai trong song biin tdc dung len cong tnnh Men dao 

Cdng trinh bien ndi chung ddng thdi chiu cac tac 

ddng cua gid, ddng chay va sdng bien. Gid gay ra tai 

trpng tac dung len phan ndi eua cdng trinh. Mac dii cd 

cac hien tupng giat va cha}' rdi gay ra cac luc manh va 

khdng dn dinh len cae phan Pi cua cdng trinh nhung ndi 

chung hien tugng nay la khdng thudng xuyen. Ddng 

chay Cling la mdt thanh phan tai trpng tac ddng len phan 

cdng trinh dudi nudc. Tu}' nhien, tai trpng do sdng bien 

gay ra tren ket cau la ldn nhat, \mat xa tai trpng cua 

gid va ddng chay. Dudi da}' chimg ta se nghien cim xac 

dinh tai trpng do sdng bien tac dung len cdng trinh. 

a. Tdi trgng sdng bien len thanh tru thdng dimg -

Cong thirc Morison 

Cdng thirc Morison gia thiet rang su tdn tai cua 

ket cau trong mdi trudng khdng lam anli hudng tdi cac 

tham sd cua sdng bien va tai trpng sdng bien tac dung 

len ket cau gdm ed luc quan tinh va lire can van tdc. 

/ / / / 
Hinh 4: Luc song tac dung len thanh tru thang dimg 

Xem xet mpt phan td dy eua thanh tru thang dirng 

cd dudng kinh D (hinh ve). Luc dFtac dung len phan td 

dy theo phuong truyen sdng va bang tdng cua lire quan 

tinh va luc can van tdc. 
D- 1 , , 

dF = C^.^rp dy + — C^rD\u\udy 

Trong dd, dF la lire tac dung len thanh,;/ la van tdc 

tire thdi eua phan tu nudc theo phuong vudng gdc vdi 

true phan tu, D la mat dp cua nudc, Ĉ ^ va C^ la cac he so 

quan tinh va he sd can van tdc. Lay tich phan tren toan bd 

thanh ta dugc luc F tdng edng tac dung len thanh: 
D^ 1 1 1 

F = Cf^irp—udy + Cj^ — rD\u\udy 

b. Tdi trgng sdng bien len thanh tru xien 

Ddi vdi cac thanh xien, van toe cua phan tu nudc 

dap vao thanh dugc ehia lam hai thanh phSn: mdt thanh 

phan vudng gdc vdi true thanh va mdt thanh phan dpc 

theo true thanh. Thanh phan thir hai khdng gay ra lire 

tac ddng len thanh va bi bd qua. 

Cdng thirc Morison dugc md rdng cho thanh xien 

va viet lai dudi dang vec to nhu sau: 

D' 
f = C,„rp—u + C^-^ rD\u„ \u„ 

Trong dd, f la vec to lire phan bd vudng gdc vdi true 

thanh, u la vec ta cua thanh phan van tdc -vudng gdc vdi 

true thanh eua phan tu nudc len cac true toa dp. 

Ta dugc cdng thuc tinh lire Morison len thanh dao 

ddng trong sdng vdi u* la gia tdc sdng: 

f = — C,,rpD'u' -C,rp — li + C„—rD\u\u-Cr,—rD\ii\ii-Cn—rD\u'\u' 
J ^ Sl f 4 2 D 2 I I o 2 I ' 

Dudi dang van tdc tuong ddi, cdng thirc dugc viet 

lai nhu sau: 

/ = —C^.^,rpD^u* -C^rp—ii' + C^^—rDlu-u m-iij 

Gia thiet tai trgng sdng phan bd deu tren sudt chieu 

dai phan bi, khi dd chiing ta ed tdng lire tac dung len 

ket cau la: 

F = 

1 2 

5 

5 

1 

3. KET LUAN 

Viec nghien ciiu anh budng cua tai trpng sdng bien 

den ket cau cac cdng trinh bien la hoan toan cd the thue 

hien dugc thdng qua viec xay dung cac ham sdng. Dua 

vao he sd phu thude cua cac thanh phan tae ddng sdng 

den ket cau cdng tririh thdng qua bam sdng, khi tinh 

toan thiet ke cdng trinh bien hay tmh toan ddng lire hpc 

cho cac ket eau may tren tau bien ta cd the lugng hda 

dugc cac yeu td nay. 
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