
DAO DQNG THONG So ~:::UA DAM CO KE DtN 

TINH DI TRUYEN ClJA V~T U~U 

HOANG VAN BA 

Trong [2] da xet dao dQng ttf do cUa dam c6 ke cten tinh di truyen ella v?t li~u. 
B~ng phuong pbap ti~m e~n d6i voi M phuong trinh vi phan cap cao, duoi day se nghien 
euu dao CQng thOng SO eua dam CO k(; afn tinb di truyen phi tuyfn cita Vat Ji¢u. 

§ 1. llAI TOAN VA PIHJO"NG TRINH CHUYEN D(ING 

Xet dao di>ng etta darn Ling trv e6 do diii I, tift di~n F, chiu tac dt.tng h,1e dieu 
boa q(t). Gia s0 tang true cua darn khi kh6ng bii!n dang trimg vai true Ox, con cac tryc Oy, 
Oz trUng v6i tr;..1c dOi xtrng cila tiet di~n ngang, hai dau mti.t cUa d~m chiu lien ket t\fa 
ban le (hinh 1). 
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. •. X 

Hinh 1 

Ky hieu W(x, t), M(x, t) ttrong ling la d;ch chuy~n eua cae di~rn cua ttlie doi xung cua 
dam thee phucmg Oz va m6men uOn clta darn, p 1a m?t d¢ khOi luqng. EO qua chuyEn dQng 
qu~y, chuyen dQng trm;tt, hte quim tinh dQC Va anh huang CU2 lttC cat, phuong trinh Cbtty~n 
cl¢ng c~a dam co dang 

(1.1) 

ChUng ta lay phuong trinh tr~ng thfti dmJi d~.ng [2] 

(1.2) 

6 day S1 1 a2 1a de hang sO d~c trung cho tinh chat v?,t .ty ctla v~t li~u,''' K(t-- ,;) la nhan 
di truyen phan a.nh qua trinh iinh huOng ella tr?ng thai {mg sulit den thOi di~m t Gang xet. 

82\V 
z~~ = -z-

Qx2 

lli~u thtlc cita momen lv1 duQc xac dinh nhu sau 

M~= f f crzdF 

F 

(1.3) 

(1.4) 
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'' I r t' ~ • . • h " ., d" trong '10 ~' ... 2 ! a mon1en quan tin cua ttet. 1~11 ngang 

a~w 
K(t- ~) -·-· dt 

a~Eix_2 

Iz = JJ z4dF . 

F 

(1.~) 

Sau khi the bi~u thtrc. (1.5) viw (1.1) va th\lc hi~n cac phep tinh clan gian ta nh~n c!uQc 
pht~ang trinh chuyen o(lng cua dam va cac dieu ki$n bien sau clay 

»2
W + a1Io a4

W = _ 3aziz [ 8
4

W ( f!2W )" + 
. ot2 pl'' ax4 pF ax4 1Jx2 

t 

+ 2 .-- -- ---° K(t-~) --- d't'-- --, ( 
a
8w )2 a2w ]· I J a5w q azw 
axs ox' . pF · 8-ci!x4 pF ax2 

(1.6) 

0 

w/ = o, 
X=O 

azw / =0 
ox2 x=l wl = o. x=l 

§ 2. Xl Y Dl}"NG NGHIJtM 

Ta tim nghiem x~p xl thu nh~t ciia bid toan bien (1.6), (1.7) duoi dang 

. W(x, t) = y(t)sin r;x 

(1.7) 

(2.1) 

tr011g clo y(t) lil ham phiii tim, sin(r;;x/1) la dang ham rieng thu nh~t. The (2.1) vao 
phucmg trinh ( 1.6) va dung phuang phap Galerkin ·- Bupnov chung ta nb~n cluoc phtwng 
trinh vi tich philn phi tuyen 

t 

+ "''Y = 13;y 3 + ~z I K(t- t) _d_y d~ + ~ 3qy, dt2 d.,. 
0 

tro~g d:6 
21I.,~t 4· 
--·-

p:Fl4 pFI' 

3a2Izn3· 
--~· ~2 = 

4pFI3 

Ghi s& ding y JU nhOJ Cl;}c trung di truyen yeu v2l. cO d%ng ham mU_. hrc 
~J:hO. T'll dua vio phuang trinh (2.2) tharn sei be 0 oo::;: ~ < 1~· va cac thOng sO 
I'o~ qo~ 

1• l'f( ' -•; ' n -"\
1 t·->) . y ::::; € ~ t), i'·.\t -· '!} = Zl' 0 e , q = €q 0 ::Hnyt 

(Xet truong h<;~p o:2 khong qua nhO). 

Thay c:ic bieu thc<e (2.3) vao phuong trinh (2.2) chung ta c6 

t 
d2f 

2£ '[ £' J -·e<(t-;;) elf d .' . f] + w ~ 8 ~~ "+~2Po e d;:- '+ ~3qosmyt 
0 

(2.2) 

kich d¢11g 
m6i f(t)~ 

(2.3) 

(2.4) 

' ! 

l 
. ~ 
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I 
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}J:c\':' bl~Tt ~~hL!(iri[': 1 r.-i,1h ,'L,l'j d,.---~-~ l~(,; ;~::'~' 
trinh vi ph:ln dp ba cl6i v6i t( r) ' 

d3f cl'f , df -- + 'X -- + (0,:_, 

dt 3 dt2 

(2.'5) 

Khi E = 0, phuong trinh cl~c tnmg cua phuong trinh suy bi~n tuong (mg voi (2.5) co c*p 
nghi~m :.'to thuk\n tity )-. = -1- ir.u vi\ J.. = - a; < 0. 
Xtt trubng hqp cQng huCmg sau: 

., i p )2 ' 
,,. = \--;;- ·r + sS. (2.6) 

D ng d1,1ng phucmg phap ti~m c~n cl6i v6i phuong trinh vi ph an cap cao ta tim nghi~m rieng 
d1a phuang trlnh (2.5) ~u6i d~ng chuOi 

f = acoscp + cUr(a, cp, 9) + e2Uz(a, qJ, fJ) + e3
••• (2.7) 

0 day ? = p yt + rh 0 = ~(t chn a~ 1~: duqc xac dtnh tlr h~ phuong trinh ~i phin 
q 

(2.8) 

d•j> = (or - _12_ -r) + sBr(a, ·j;) + e2B2(a, •}) + es ... 
dt q . ' 

De d;.ng tMy r1ing, trong truong hop xet 6 day, hi¢n tw;mg c¢ng huang chi xay ra khi 

l = 1 
q 2 

Trang dp xi thir nhilt nghiem (2.7) c6 d(lng 

f = actwp = acos (-I- t + ljJ) 
v6i a, ~~ thOa min h~ phuong trinh sau 

trong d6 

'(_d_c. = a[b!C<'{ - Q!COS2~], 
dr 

H~ (2.11) trlmg vdi ket q1Jd thu duqc, khi ap dvng' tn,tC tiep phuong phip 
phuong phap ti~m c<).n d6i vOi phtrang ~rinh vi tich ph~ln (2.4). 
Tir (2.11) suy ra phuong trinh duon,g c01ig liien do dao dong dung nhu sau 

'(2 .!=-=-,;-;;-' 
A;= (1- 2h1)- - 1- ± 'vC2 - Jl2o:2~2. 

4 

Cz 0 z I 1 = ' l 6-.l") 

(2.9) 

(2.10) 

(2.11} 

(2,12) 

trung loioh hay 

(2.13) 



!-•' 

/1:1 -, = 0,1; B2 = O)J'j h 1 = ·-- 0,1, 

OJ,I ''·\\ '\ .

1
\\\ . , ~' = 0,5; 0,6; 0,8. 

\\ , ...J, 2 ,, Qua hinh 2, t-'3. th::iy khi G~li luQ:J.g 1 ··\'·- -~ -:--~~« ~oa 2 
\\,·, \ 1 \\ ' o::"' t{wa,- OuOna cong c•)n~ hE(~inq &troc. JJ.iln? len~· 

\ 

./:) l:> '-' ;::, - '·' 

\.~\"'-~<:, \ nhung .tmg v6i m(1t gia tri xitc. djr.h elLa tan sO ·ry2, 
\ \ \ ' \ neu ix2 Ion thi bltn dQ dao dt}ng nh6 vJ. ngm:;c 
\\~\ '\~ -oc2.:::({6 L,zi. Khl <~'~ 2 Cff).t t6'i gia tl:j u.~ nao 0:6, ma dlt bn, 

\
\\\' \ \ thi dao ~l)ng bi dqph tilt hoiln to han. Do d6 chi 

hrc:mg ot rna bien t ien trong k o.iing (0, cx'2), 
\\ \ &Ji"'45 ·lam giim bien de, dao dong tuong tv nhu ma 

\ \ \ sat nh6t dOi v6i h~ c6 d.:;ic trung' mGrii [3J', · 
.· \· \ . 2 ChU y rang khi r:x th.ay (i:Oi, theo bltu 

\ \ \ \ th(tc (2.12) cl?i Iuong h1 ceng bien cloi, trong 
\ \. \ \ Vilng (1;

2 dang xet thi S\l bien d(li cua bt la dt 

.J 

H!nh 2 

nhO c(1 vai ph?tn nghin~ cho otn t:l ,van coi h1, 
c6 gia tri xac dinh 

§ 3, sv ON DJNH CUA NGHI'i':M DtrNG 

Dti. xtt On. dinb cUa. nghi~m ditng a 0 , ·.Jlo ta d.?.t a = ao .--\-· Ba, ;~ =. 'li'o + 8·f~ ~rhay 
cac gia tri nay vao hi; phuong trihh (2.11) ta c6 cac phuaog trinh bien phan sau day 
V6i a+ 0 

V6i "•"" 0 

B~t Oa C1e1·t ~ C2f.?t :=: 8•f. (C1, Cz Ia cac hang ;::~Q) d;o 
ta thily rtmg -cueu kil$n oe cho c6 philn th\rc iirn la 

i rong 

- 2>.b(( 2 > 0. 

1 
.1)! :> 0. 

J 

Vieu ~i<~n _(3.3) 1uCm luOn th6a man vi cr :_..-... 0
3 

h1 .,.-:; Q, TU (2.".13) ra 
coug bii~n dQ gOm hai nhanh duqc phan titch bM ciuOng 

A2 = (1- 2ht) - ·r;2/4, 

(3.1) 

(3.2). 

3) 

-].} 

(35) 

di~~ ki~n (3.4) cbUng tO nhanh t~en ella duOng cong ct)ng hu\Jng 1J·ng vji bien tk1 A~ ::=---., b2 
la on dinh. 

Tir M phuong trinh (3.2) ta suy ra 

~~ .. ' 



Thay (3.6) v~o phucmg t:dnh thU nhEit ci.h! (3.2) u co 

d ' 'd 't - oa = 1" t 
' da 

o day 

) = h,o:·r + v o; _:· [(2ht -1 )<,,z + ·r'l~l' 
Di~u kiea a·~ cho nghi~m dung c6 _bien do "'· = 0 tm clinh Ia 

(3.1) 

(3.8) 

' < 0 {3.9) 

Dng val d~u trir trong bieu th{Jc (3.8) tbi bat clang thuc (3.9) luon luon thOa ·man· vi 
oc > 0, h1 < o. Ung v6i dau c(lng <lieu ki~n (3.9) cloi hoi 

. ' ' 
[(2h, - 1) + -~'/4f + 82 ~.2 -r," - cz > 0 (3.10) 

Phuong trinh cluang c:ong bien·c10 (2.13) khi a 0 ~ 0 c6·d~ng 

[(2ht- 1) + '1 2/4]2 + B 2a2 -~2 -- C2 = 0 · (3.11) 

Sau khi tinh toan don ghin ta tUy ct\ hai truimg hqp dn nghien cuu 

1. TRIIONG HQ"P. THLr NHAT 

N~u bien a(l ci:,a l\lc kich dong q" va he so nhan di truyen P, th6a man Mt d£ng 
thc1c sau day · -- · 

I ' _.-_. _ __3!_ <""" 1 (3.12) 
I~n4 P5 " ' 

thi phuong trinh (3.11) c6 hai nghi~m rieng bi~t 'li· 1li, khi d~i luqng "' bien thien trong 

khoang · 

2 
<u 2(1 - .Y1="~2 

. 2 
>. < m fG' = cq (3.13) 

2 . ,.,2(1 t y1- Qj/G')' 
" > Q21G2 

!I 

ttong do G2 =. s'~~Pt,/4. 

- C/..2 
2 

(3.14) 

De cho (3.10) tMa man thi ·02 phoi nC!m ngoid khoang ( r,[, r1~). Hinh 3, cit thi ve 

Ung v6i cic gia tri 
c' = 0,1; B2 = o.os; ht = - o.1, o: 2 = 0.3 

Neu ct:~i lv:yng rL 2 ·biEn thien trong khollng 

(3.15) 

tbl phuang trlnh (3.1..1) v6 ngbi~m 1 chrOng cong o)ng hu:::mg {1 phia trtn tt1,1c 't?, bat d~ng 
thUc (3.10) lu6n lu6n thoa man, do ci6 nghi~m dcrng A& = 0 6n d;nh. H!nh 4_ bieu cMn 
®\t bh~n thien cUa bien d¢ khi tl:ln s6 thay dl)i dit cb;Jm t'1 lao c<Jn 11

2 
= 4. 

Khi bien d¢ cua luc kich d(>ng q
0 

va h~ so nhan di truy~n P 0 th6a man bat cl8og 

th\;c sau day 
(3.16) 
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cr-Jc 

").:1:' 

Hinh 3 

l. Bb.i · tdn- dao Ci"Qng thOng sO ella dam dJ 
tinh di t.ruyen cUa ~-<_1t n~u c6 anb bu&n;~ Gring kt c,er, 
trj. c~;a -:x:2 khf:'Jng quit nhl1 va cling kh6!}g qui! l6n, 

' 

t ~ ·:n;.z ti u.~rng: boer khi 
iu_ nJi ;11 n~g girl 

2. D8. tl1i!~1: l~.p cluyc phuang trlnh ch,o cu:,1 :Dnl :.:., ,Jiin tl.r~h di. 
cua. V~tt li~u. I.i,;) ·phl!o.ng trinh vl tich phiin thu Uw. c c:~' ; ,::.; ,: _.. n:-~-~tc-n;,; trlr~b 

_ tl-.mOr:g :::lp cB.c) c12~ gi21i b9.ng phuang phap da bi~~~ l:t]: 

& 3. Tron~ x~'!p xi thU- nhfit, nghiGm dis 
b8ng phEang: pU,o G::>.lerki:-1 - Bupno-v va. pb:JGi."!:~ 
Sv f:.r, Oh·!h C'i-J D dtrng Ga Quc;c nghi:~r:, c/~t' 

tJ:.ien tr::.n:s, :\r 
ILl. 3-·~::: l1~·1t 1: (;;~ 

I_ J; ~\ ' c: \1 

:1Jng thlrc (3.12) thOa m:.\n, 
:_· 0, cz~) v6i -:-.: f <- a.Z.· <~ 
· h~ c6 C~:)c tJ·ung mhrl_, l s 

(.' !; ;. : 

:,~-~ t.L nO c6 J.nh 
·:inh d; r.ruy-t~n clra 

~'lh~.:· 
'.j'' ;1, ct. Cl'-~ 

t2c: fiA xin. chan thf,nl-: ,.; 
NguyC:1 xu3n Htmg -r.:LI '' ,' 

\ l-J ' 

,j ,:.--

t ~T OilFi 

r.::l, t ::c i· 

:.y N.}_;t;yc:E ,·\:·an 
::\-:j ·.·;·l'~: ,-. Loan nnnh 

'i't-- 1!.:' 2.2f2f.'l983 



o£ high order. ~}'3ter.r::s. 1'';-L_·j~,Jl c:ntcr for 
scientific '• 

2. DEPE~)OBCK!-,i~>; )',_,~ ~<;/PD1\HOB FL ITonepeqHble Eo.r;;~CJ~i~-I -IH CT2pHu-Ieii 
c :VLJf.To:v; H_e/ILit-<: m-:,-:~ ynpyrm:t I-J2.C.Jl21.l.CTEelnl:o.cnr. AH<..~J:!llTHLfBqore--- M8TOJJ.hi 
n:cc.-1 2,1~ o Ba Hnn :~·::: m ~~ Hllil >-I eJJ rr H 2iir-I bi x ;:urci)(P·epea unc .n.o H bi x )i pal~ 1-1 eunr'f. 11s Jl.. 
EHCTIITyTa :\HiT·: r~.~L-,'nEu, AJ---;"I YCCP, IC:IeB, 1975-. 

'~ KAY)J,EPEP r I-I.:::.r;m1'.:'LH8H l\'I1?-X8H[II{8, MoCKBa, 196.9. 

-L P!KAHJ"lUbli-~ ,-_._. '1'8·:·-'p ~ll n-::et~S~iY:CCTH. _MocKBa, 10()8,_. 

P.\L· ;,cETln= OSCiLLATION OF THE PRISMATIC 
Si':c\M WITH 1-IEREDITY Op MATERIAL 

Iil this wor\, th:: .:;et up the eqJation o£ motion· of the rrisr:.Jatlc Geam under 

pa-rz.metric excitc"t ion -,'. :th :::o th::: hereditY of materiaL The sole don of this prcblem 

were constructed (~1G<x;_s c,f ~n<~iagc . .:end -as:imptotic method. It is sbo-vv·o. that heredity 6£ 

material exerts 1ts it:Elucn_c,: C·n ~he c:mplitude of the oscillation as does viscous friction 
£or a system with cb:ii-acteristics, 

;dJQNG LVC 

-'-~- r ·c-:: '.'2- 1r,r Llf ~~ f'' ·.- o:. -C-"--JL&r_,.__ -' 

·~:-cr;· --':<·-- ·~"-~ Li1)Uce (ngo?ci 6 Prab2) ti-~~-' 

en,- · "i, r_:'lJa.m clv h¢i nghi cO g}n 10-J <Jl1~~ 

;-;,_ ~ ·on -:h,:l Dt-rc 1 Lien XO, Vi~t U,_\T) 

_,_._:.-_,[ 

'-~GlC pi_i_Ll'Ol"t[:

nghi 0:9-i bi~~n 'li~t ~-< ;:.' 

>;:] ?~ 
-~·-

nghi 
bc)C 
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