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DUA HI): PHUO'NG TRiNH VI PHAN 

vt D4NG TQA D() PHAP 

I .. " 

Trong khi nghi&n ctru da.o d()ng phi tuyfn ella h~ c6 .hai b~c tv do. ta. t~_tr<Yng 
g~p b3.i lo:in dua h~ phuang trinh vi phlln cap hai ye d~_.ng ttj)a dQ ph:ipJ a d6 khi_.:t'ha'm 
s0 _Qe tri~t" tieu (e -= 0) cac lQa d!) phitp tftch rOi llhau 'va mOi phuang .trif!.li chi- chUa 
m{>t t9a d{> phlp. 

Nh3.m gillp b~n dQc v~n dl).ng @Ei G.in'g tron~ thvc ti~p, d.t~&i diy· trinh b&Y-cil.c 
c6ng thirc da biH bi~n doth~ phuong trinh vi ph~n c§p hai ve d~ng t~a d() ph~P· 

Cho h~ phuang trinh : 

dy + ey + hx = r,. ' (t) . 
' . \ 

trong d6 a, b, c, d, e, h lit cac h3n'g s6; f 1 , f 2 h\ Cac·- hit~_m _sQ._ 

Bua vao cil.c tq>a· d¢ phap ~1 , ~2 , li,&n h~ v6i cilc lCl>;t d¢ x,_ y 'L&i c6ng th'lrC 
' y 

X = ~ 1 + 1; 2 ~ y = cr1~1 + ·.,.,~,. (2) 

trong d6 ~1 , ~2 Ia c~c t~a d¢ pbtp ;_ 

. (3)', 

. ' 

'con "'1• WJ]il d.c nghi~m cua pbuang lrinb d~c !rung 
. . 

(b - aw2)(e - olc.i0) ~ he ,; 0, 

c.i2 = __!_ [ae + bot 1 'V(ae ~ bo!)0+ 4adho], ·. 
2aj · · · · 

"'~ = _!.._ [ae + b& + V(ae- bd)2+ ~adhC}i ·. 
2ad · 

(5). 

(6) 

Ta c6 cac phuang trinh vi pban d6i voi cac t~a 'd:g pl)_ap ~'' t, nhu sau: 

~1 + "'~~' = 
crz r,- r. 

a(cr2 - cr1) O.(cr, ~ cri)' 
(7) 

~·. + w;~z 
.,., . fo 

= r, --
a(a1 - cr2} O.(o'1 .'- cr2} 

• 



Chu .f den (6), ta cdln c6 th~ ·vi€t phuang trlnh [7) du&i d~ng 

t", + cui~ 1 ~ kt (r, + ~ cr1 t2 ) . 
(8) 

ti + &h~2 = k2 (r, c 
crz r2') , +-

h 

trong d6 

"' 1 1 
kl = a1cr2 _ cr

1
) 

kz= h(a, - cr2 ) 
= (9) de ' a+ de a• a+ a 

h h ' 
Luu .t r3.ng, trong nhi_eu b~ Ca h<pc c = h va dtc cOng_ thirc tr~n d~y cO lil0ng 

kha dan giiin. 

Vi d~ 1 

:a. c6 : 

Do v~y 

2 
wl' 2 

('Jl = v 

k, ·-

c, 
C1 + C2- IDz0Jr 

az 
m 1(cr2 -at) 

= Pcoswt, 

0'2 = c, 
e( + c2 - m2w~ 

kz 
cr, 

= 
m,(cr2 - cr1) 

2c~(c 1 - c2 1] 
mtm 2 

va c:J.c phuar:g trinb trong tq>a d¢ phap se H_: 

54 

p crz 
---'-- coscut + --· 1 

p cr, 
~---"-- coswt + 

Vi dt:t 2: V&i h~ 

la c6 : 

G.:l. = 

x + (1 + p)x - py = <f,. ny + p(y - xl = Ofz 

a~= 1, b 

-p 

l _ + p, c = - p, d = ~n, e' = p, h = - p 

0'2 = 
-p 

-~-' kt = ---. 
nw~-p t+ncri 

1 
k,=----

1 + nai 

~ 



v~ c:lc phuang trinh du6i t<Pa dQ phil? C6 d:;mg 

x = ~1 + ~2' y = "''~' cr,~,, 
-~, + wf~1= e cr,+ a1f 2}. 

1 +~n~"i' 

TOng ~quat, xet h~ n 'phum~g tt·inh_ ·v_l p_lian ---cap ·h~i d~ng: 

m1X1 + C_fXl + 
rn" 2x2 + d1x1 :'+ 

\ 
0 • • 0 • • -. • - • 

--

._ .. -+ -c~-x8 = f1, , 
~~ 

o.•• ·+ d0 X0 = f2, 

muXn + hx1 + .. -. _ _+ lo.Xa ='- f 11 · 

Gi<i thiet rllng dinb !htrc d~c trung·: 

!11 l2, · · ., 111 - m·.wZ 

_;__ c6 n nghi~m kh8.c nhau w~, w~, •o-., w~. G~-~- ,crh =·L\j(~~) B. pi~~n ph\l_d::d s6 ella 
> ' 

phlin ttr nam & c¢t thU_. j v<\ h~ng cuOi ella d~nh thtrc,_d~c-tnrng A(6lt).·K_hi d:6_'ta C6'­
cac c6ng thirc chuy~n h¢ (to) v& t~a d¢ phap 'lk nhu: sau: 

N~u d~t 

ta sE:! c6 cac phuang 

n 

n 

Xj = I: Ujk ')k' j = J, 2, 

k=1 

n 

alk'lk""' ~k 
trinh trohg 

1 t~ a d¢ phap : ~~ 
n 

Xj = E crfk 
'O'tk 

k=l 

n n 

i=l i=l 

n x;=r 
k=l 

... , n ~ ,,,,--

u~ 

n 

(13) > 

03) 

{14) 
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_Ap d1.mg de c6ng thUc tren d~y cho .tru&ng hqp h~ phuang trin h (1) tR. c6 
Xt = x, x2 = y, n = 2, m1 = a, IDJ = d va. 

a11r. = -c. 0'2k-= b- aU}~. Dp v~y 

Mk = ac2 + d(b- aw~)2 

>~~vii. cac cong !hue ( 14) c6 dtng da bift (8), (9) : 

X= ~1 + ~2 

y = 
2 

Uzz < _b.:_-_· -"'-w-'1~ < + --,. = '-1 + 
a1z :-c -c 

fJ/a ckl 
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SUMMARY 

'DYNAMIC LOAD ANALYSIS IN THE CABLE LIFTING A SUNKEN SHIP 

In this paper the dynamic load analysis in the cable lifting a sunken ship is 
Considered, The mentione0. @.ynarnic load' i::~sued from vertical tossing of the rescue 
ships carrying cable winches. 

The tossing motion of the rescue shtps is given. Assuming· that the osdllalion 
movement of lifting cables is small, the motion of -the snnken ship in wa!er is' con .. 
sidered :as ,a plane one With t'\VO 0.

1
e;jrees of freedom• 

The lift.ed load is not known exactlY and is appro-s:imatively given wi1hi:n it 

known irilerval• This uncertainty. is taken into account \in estimating the maximum 
V.!llue of load ·in the .cables by means of a th~orem of linear prograillmin[• 

The analysis results will give the algorithm permitting us lo compute H:.e rna"' 
xi mum absolute value of the load springing up -in the lifting cables. 
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