
DAO DQNG 'ciJA BlN MONG CHU NH!.T 

TUJ!:N Nt:N DAN .H(H HAl H~ SO N"EN 

HOAi\G VA~ BA 

)
AO ·r:(w~ p~i t_uyen .cu.~ bil.n,_ vo mong.:16i ch~r:g, d~~ u(l?g eua han l!~eu n(:n d~n hi'ii e6 

mQt h~' so nen n61 neng da drrqc nh1eu ngmn ngh1en cu·u. nlnrng lhrrang (lira. ve ph.twng 
. trinh vi phan thuang a·~ giiii, ma tieu hi~u li [1}. Bilng each sir d~mg !.nrc tiifp phrrollg 

t{lp ti¢rii e{).n [2]. 1'\an day se nghien cl'ru dao d(lng ciia b~n rni\ng chu· nhl).t lr(m nen dan hi'li 
· hai h<:• so nen theo rno hinh cua II, JT. IIaCTt'pHaK ma trong !rm'rng h\'p phi tuyen cbn chua 
~"i.y Hd li~u nao de cf).p cten. 

§ 1. BAI TOAN 

Tren cu si'1 [1]. lrong lnrang hqp phi luyen L·.6 tbe thiet lap rhr,:rc phuang lrinh Yi 
1an ehuy'<lll d{mg Cl'ia b~ti toan tri'\n nhu sau: 

l a\v ilw ilw 
Db. \Y - \.;:2 6.2 w + kliY + p -- = EF (9, w. -- ' -.- , .... ) 

il~ . ox ily . 
(Lj) 

rong u6 p Ht m~tt d</ kb6i luqng tren do·n vi di~n tieh, dt dan gliln gi~t thiet p = 1, D h. 
i) ctmg chong u6n cua blm. lu>O, k 2>0 la h¢ s6 nen thtr ohili.. th(t 2, s tham s6 h6 clucrng, 

· Drr Ow 
lit ham gi:'d lieh d6i v6'i c{tc hihr (w, --,-- , .. ) v£t tuao hoim chu 1\\c 2::-r lheo 11=8 (t), 

il::r i'Jy 

1 · l:J_ tuin t i'r tHy(; n tinh La plaee . vJ·i h~' so lli'ing 
), Kich thuci'c dia b?m nhtr hinh (1), Bii.n lien k6\ 
_ra then f C').Dh c1trq'(' mO ta bi'ing d.e cljf.u ki("il 
.~0Jl sau ~ 

{}'.}\\" 0~"\Y 
'1\,i ,l' = O,h: w=O, ----:,;- +~L --.-. ·· =U; (1,2) 

0.1:'' &y- · 

1~ 2 ~s 0~\·\~ 
T~1i _v = fi,(': w=fi, --,,- + p. ~0- = 0 

oy· a.r· 

§ 2, DAO B~NG 'I'l} DO CUA BAN 

PhtWll!i \rinh vi phan ebuy~n cl<)ug c(, cl~m.c;: 
'> 

I '> 0-\Y 0\Y uv "- - kzV-w + knY +:; - ·----- = 8 F ( ,,, 
' ilt:; -~;t' 

Innh :1 



'2:: Ars Zrs (:r,y) COS (WrsJ + tlJrs) 

r,s=1 

lO~s =c ~D [ (I~~ r + ( s; r r + kz [ (r]~ r +( s: rJ + !q t 
t~ia si'r h¢ kh6ng kich d<)ng ton t:)-i dao d(lng khtmg t:it diln v&i tan so ttlJ.f h~ khong 

co c(mg lnr&ng trong ctoi v&i tan s6 wn tuc la : 

(t•Jrs-nWI!) =/== il, (n=1,2 .... ; r,s=1,2, .. .) 

1''1 . -"'' l . . . ' ? ('l 1) t. d ' . d ' t.. I A h 1~ 11 uo ng u~m neng eua ~. tm rrrn ~ng r~m e'!'n n u sau: 

\Y Cr, y, t) "'= a Zn (;r, y) cos Ep + EU1 (:r; y, a, cp) + e\., (x, y. a, (j)) + l + "" 
U!t u2 la ham tuan hoan elm k)· 2:rr theo cp con a. ~~. thrqc xic il:jnh b~ng h~ phuang 

'trinh sail:· · 

da . 0 -- = GAt (a) + c:- .A2 (a) 
dt 

.. 
+ IS

1 + ... 

d'tiJ 
dt 

. :rrx :ICy , . :n:xr . :1tys 
(~f uay: cp = OllJ t +1P; Zl1 Cr,y) = sin _._ sin -- ; Zrs (:r:, y) = Slli -- s-nn --·-

b c b c 

.aw a2w . 
Tinh -- . -- tli (2.3) ch1l \· den (2.1) thaY YiW (2.0, trong xap x:i thu nh:H hoaR thi¢u ta cro. 

ilt ' . ilt2 . ' 

'1 1)2U1 4 ., 
m-11 -.-.,- + D\7 ut- k2 ~Tu1 + lq u1 = Zn [2w11 A1 sin rp + 2w11 aBtcos rp] + Ft (2.5} 

<3cp-

Ul I = 0; ~~I = 0; 

x=o,b y=o,e 

Trong d6: 

021!1 I +!L -.-, = 0; 
ih--

.T=o,h 

't 
0-11] 

a~·3 

y=o,e 

ilZ11 DZ11 
Fl = F (a zll C'OS cp, a -- eos "jl, a--- cos cp~ ... ) 

>J:X: i1y 

(:1,6} 

gii:Y klwi tri~n ei\c ham lll CT, y. H. cp), FtCr. y. n, theo cae hi:un deng: fzrs Ct:, yYI 
b c h r. CCI ~ 

r. s=l 

r r h z .. , d.nly I r f z;, d.:nly ; F! = L Fx,.;(a,.cp) !':r, 
-:.,; ""c 0 "'c r ,s::::l 

·:rri cci.cl1 khai Lrien ni:t.y, ch(tng ta lh~i.y u1 (;r, y, a, c.p) ll<Ji thr1a mli.n <'lieu ki~n hieH thuan nhat 
:'ji)~Jlg kht,ng (:.lJ)l. Th<1Y cac bi(hJ thr'rc: kiwi trlen Viln (:!;.5); SlUl khi tinh toan. ta eo: 

q ( i'l
2

UJH ) w;-1 
0 

ipz + u 111 = :2 w11 A 1 sin l•J + ·2. (JJ.!l a B1 cos<p + FtJJ (2.7) 

2 il
2

LI}.rs J1 ~ , 
wll ocplt + w .. uirs =I~ tr·s, (r, s = 1. :.l, ... , r = .s '1'= H {2.8) 

.. h:'bai I riiln e{Lc ham UJrs. F1n lheo cp ta C'6: 

o, ( (r,s) ' (r,s) )' 
u Jr.< (a, cp) = L v

1 
(a) eos ncp + w . (a) .sin ncp . , 

n ln .' n-o . 

y' 



z;n 
{r, s) . . 1 

0>: g.,.., \al = 
HY 2:Jt 

J F1n (a, ff') dl~. 
0 

.9) Vli.l{j) (2.7), (2.8) v&i: dien .!ld~n LlHl(a, rp) khong chua c{u, s() hl)ng Uieu h6a t'OSff. 

do d:·li A1, P,1, ul duqc xil.r· oinh theo {'lt(' C{lng lhu·c san 

<:C a: 

llu ~x. J, a, fp) = 2: L 
n=·o r_,=n 

Kbi r = s = 1 thi n =!c= L 

37C 

r Fnt b, ftl) (.'OS Cpt;ifjD 
0 

Zrs (:r. y) 

(3.1(1'. 

Nhu -ri).y nghi\'m (2.:'li trong xt\p x'i lht'r nhat dii duqc xi~t· djnlL Yi d9 ,.,-; 1Jtu\i nta 
6 d~ng: 

ilw 
F =- 2ll-

iH 
- k} ,,.a- -:-- ---. k1 [( llw )

2 

2 ox. 

' 
Khac vai I 4}, a day eo {;~l!; s,) luplg phi lHyen, de don giiiu chQ11 h~ ~i'i ciin dl1'mg u 

2· Th('O c®;ng t~ire {:2.101 ht C~' b~ phmmg trinh vi pluln SU11 ui1y 

(3 .1:1) 

(3.1.'1) !Iinh 2 

1) :'-ieu h == 0, :.t =a~= eonst. nen. h =f= tl thi a- o khi \ _,. oo. T\nh cb:H na_,. kh!Jng. 
thu¢c Yio .efte h~ : . .;o lq. k2. 

'J 

'] 



§ 3. DA 

lm&ng 

·> eua 
q 

w (x.,y-,0 = a Z;11 cos fP + l!;ul (x,y,a,<p, 6) + 
~ . ) . 

· £"u1 h', y, .a, qJ, 6} + g· + .,. 

--= 
dt 

p d6 . . JCt: . ~y 
rp :::: - e + 'I' " _··- = \', Z!l (:t::, y} = :-tm -- Slll --

q dt b . c 
•) 

'Tinh 
11'\v IJ>"w 

l1'r (:U) ehu ~- Uri (3.3J \hay vauh. I) trong :d.p xli thllr nh:lit boan thi~n. b co.:: 

~:\3.,3) 

lll (:t:, y, a, (p, e) phtd iho:l! man {lieu ki~ru bien. 
uj 1 = n u1 I = o 

:?.' =--= o,b :r = o,c: 

" 
,, 

! 
a1u 1 i:J2y I U·"'ul 

+)I 
i'J'lll 

+ _._] -- () }1, 

I - i.l 
/J>y 2 •JJ;2 

do 

F1 =- F 

cl 

cp. 11) Zrs 

r,s "-" l 

h (' b c 

!l) :occ r f Fr l~,, /J 



Uu uj~d, i[;:[,:aj U',i·h1 xd(j' mi~ J>:Unt L;1 (x, y. a, cr, 13') \u t/n(,;-, liit1n -!lii~u 
1:;_;;) ~'"'" :k~lti Hnh i!:n.(m '(j'' ('(',: 

;/ 

n,1n =- o.. 

. ® 0 

+oo 

F111 \u. rp. il} + 

~t 1" :::: Firs (a; rp, 6) 

(r=s + H 

n,1n=- :xo 

Tb:ay (:1.8) vao (3.1)), (3.7), c:in bang di.eu boa voi Hit ca c{tc hi€n n, m. Sau nlltrllg HI!!~ Ioih, 
r:ian thH~t, chimg t2. co car bi(\u thin-: sau dAy d~ xac dinh ut, A1, B1: 

:?cit :l:Jt' b <{0 

~ J f JJ 
0 '0 0 0 

b c ') 
-(n'\'+mWH)llJff z- dxdv · rs · 

0 0 

i(n6+m(j)i 
Zsr e 

r=s=1 lhi· q n + p (m::i:1D -· '1' 

iH31 
~1--· 

f.l1.j.l 

. . 1 
--· :I(>~J1 :& BJ I 

~ 

00 

.J-v 
L· 

· ntrn. --t~ --



+ c~ 

Nh u Y<~J trong \<t p xi llu'r nh:H ho~·m thi¢n litCr, y, lL cp, 6) da du<J(' x:k d inh lh~o cong lln'n · · 
GL9) dt _:lq (a, 1p) 81 (a: ~~ll dw;rc xflc djnh theo eong tht're (3.11). 

Vi dt.l : Ban eh~u kich d(lng l'!c ngo:'ti c6 m~J,t d¢ ll'en dan vj di¢n tieh P sin\'t. · .Xet 
l rm1 ng ht,rp c<)ng lmi'ni.g chinh p = q = 1. Gia si'r P nho ta d~t p- = e Po 

Th(•o h~· plmang trinl1 (3.11), sau cac btr()'(' tinh toim elin thiet ta c.6: 

The <:-1.12) viw Ci.2) Ia c6: 

da 

dt 
- - Eah 

d'ljl ea2 sEsinlp ---- = w11 - v - B --- + _..;;.;..;:.:.;;:....:..... 
dt , ::Jwn a(wll + V) 

(:{12) 

(3.1:l) 

Tcr (3.13) :my ra du:ong cong bien d(l ~ua dao d¢ng dung duqc bi~u di0n bang phuoDg trl.nh 

Tl'ong d6 

e = -··_ ....::.. :n: 4 - + -- - 3kl , fl [ k·; ( 1 1 ) ] 
64 2 b4 c4 

JJ~ xet Ofi djnh CUa ngb.i~m dung Bo thay gi'I 

\ ri v:'!.o (3. 13) ta c6 

do a :::v ---· -· ... :2'\'hl <fra + sin 
dt 

'(3.15). 

T(t (3.14) c6 the viet du6i d:;tng : 



:! '' . 0 2 ' . 2 C)·-... 

"-OJ (;l L;a,_,- d) -r H.t; '\'' .->- i_l 

dit>U ki(·n (llJ dj nh ughi\;m ;!1rng l1 0 • ·1j',, h\ 

( v'') . ::lo, . "'" - ~-
------ _;> <!, 

i1ao-

- Qua plnwng triuh durmg cong bit~n 

C3.14J ta thfiy rang, dno C!¢ug cua ccr M co 
thvc hi¢n m(lt trong .3 trrr&ng h(,•'P sau 

') 

1) Neu el :> 0 tuc ht k~ 1r'1 ( 
1 + 

6 -J;-l 

;
4 

) > k1 dtttrng eong bien dl) chtrng ti'• 
u ' 

? 

= 0,003. hi' = 0,00468 

)·_ng bi'ht di6n nh lT hinh (:3) 

4 

Q.,<15--- - ---- - 0,45" 
I ~ -

I I ''",_ 
I I '\ ' 

I I ' ' I I ~ '\ 

I I ~ '.\' 
1'1 \\ 
II \\ 
t, I ~ '-
1 I I \ 

I I / ' 
1 r ./ i 
~- ! 

D_79 0,8 1 

Hinll 3 

2) Neu t\ < 0, tt'rc la -- :l!4 
-· + -- < k 1 h<'.' c·o -r~ trunQ · - 0 (l l) 

6 ,b4 d ti).C ~c.u.:ng. 

1 l l ( ') . e 'P. .., 2 9 · 'ren 1in 1 "'- . Yi' tmg v&i 1 = 1, tJ1]\ = 1, I•q = 0,003, h? = 0,00:312. 

:i) Neu = 0, t(rc lit 

;r 
) 

ll 
li 
I 

/finh 5 

+ d1a hitm F bj 



:>, d() thi uil y ,_.hung la : Til. t c~t 
gi.f'i'a dtri'rng nh{tnh vtli theimg bil~D 

f!-i{· i r1 ~:.L;m 3 T- d(:lH l&n hun gi~t. tr~ <1J 9 1~ 

d.\\ Yi'd tr3.:nL tfit eii ('ax 

~~·a tri · v 2 de aat 
~ • (j. • 

:1 0 ITlR.X lri v . l 

1) Ba su· dt.tng phuang phap t1¢m el).u [2l giai tn_rc liep b~ti lo~~n trc·n. nu't khong din 
dlT\ ve ph nang trinh Vi ph an thucmg llllU [ 1 ]. . , . 4 

I 

Nh{in xet di.ng, phuang phap ti~m ct}n (2] co th~ gi~1i du~re nhi~u bai toan d<io dQng dan 
h()i 2 chieu hoi;ic plmai1g trinh d~o ham ri~ng ci'ip. cao eo dieu ki~n bien phi tuy(Jn. 

2) N~·U cho rang, nen CHm h&i cb mc)t h~ so nen (kl + 0, k2 = 0) thi ban si.l dao d(ln~ 
theo. che d() di;i:c h~rrngcfrn:g,·-hlnh-(<i},-~finhehilt·tl6~hi phH thu(lc-vao-h;;.-&0--nen--k-t-·ma·khflnf------
ph\I ~hUQC VaO kich thttO'C CUll b[m . 

c'oi nen dan hoi e6 hai M so nen rk1 + o, k2 =!= 0) tbi ban se da.o d(lng theo mOt trong 
3 ch~ d¢. h~. c6 ll:llc chrrng cung hay dlj.e tnrng mem ho(tc theo quy lu~t cua ham F tuyt!n 
tinh. Tinh ch!lt d6 kh6ng nhfrng chi plw thn(lc vao cac M so k1, k2 mil: con ph\1 thu¢c vao · 
kieh buac ci'ta ban, b, c. Q6 th~ chQn duqe· ciie thflng s6 h. e k1, k2 d:/; duqc eM d(l dao 
di)ng ~an thiet £)6 l:'l kt>.t qua moi da thu nlu\n dnae 

B?a chi N h(w nydu 26112!1981 
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~'\CJLLATIO:-,; UF THE RECTA).JG1JLAR TH1N PLATE OJ\ THE ELASTIC 

FLOOR WITH TWO COEFFICIENTS OF THE FLOOR 

[n llis paper. the author has used asymptotie me Lhod to study the oscillatory effect 
of the reqmgular plate on the elastie floor· With two coefficieilts. By considering the floQr 
with fwo pefficients, the plate will be subjected to one of three \ 

fol1wing ribrcstory types : the system solid or a .~oft matler it vibrates as a 
linear eqution. 'Ve could choose parameters to have R nccess&u·y oscillatory kind. It is an. 
IHWXpeetcdncw result. we have obtained. 
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