
ONDINH CUA VO f1HJNG CH!U TAI PHUC T.i;\P 
DAO VAN DUNG 

EO.i tf {ln ~n djnh ct~:l v<) mOng Ci:.ln hOi v:l d.m - cl(io a-a duq:! nhiCu hie gil 
nghi~n c(ru cbiln§! h:Jn [!, 2, :~ 4]. Trong Un 11D.y sli· dt,mg h¢ phucrng trhll !&ng quftt 
rn6 Iii trong (.'>] gi<li b:il h'ilrl v6 tr~1 mOn~ cbitl 1;\c Chp:g t3 hgp t.:::\c ltrc ~ap l!!e ngoil.i, 

.nCn.dQc lr~,,~, chju xndn 0 hoi thin). Dua ra dtrgc plnrang pllUp glid trong lrtr<iug hqp 
chung, cUe tfU(lllg hgp riCag lim dur;c glU lrj ciL.t lt.rc t6'1 hq.n duCn .J.;tng luCrng minh. 

§I. Il.:e PHUO'NG TR:t\H RE NH1\NH DCJNG CHU D()NG 

n6I vcn vo TRY.J 

X(·t vO frt.t m0.1g L{ln kini1 n, chitu d:ly h va d¢ d-ti L, d~t trong h¢ t9n dO 
(x, y = nO, z) vOi tn1~ x lrting \'(l'i dm::~ng sinh cila 11'!.1 ; IT'!,JC Z vuOng ,c:6c \."lri mijt 
g tra. Bill toan On dj·1h re rd1{u1h d0:1g ci1t1 dQng ci'u1 v() mO;Jg dfin <lCn Xl~C djnh hai hilrn 
«p rU il.V/t th0.1 mffn died i.h kit.~:: b:C.1 d<l d~o cling vld h¢ pbtro-ng trl:lh sau (L\y [5] 

4 ~ ( G~ )\ [ :2cr~l(- a;:y D2 rr(S 0
, As) 2cr~-.,.- cr~x Q:'n;(S0
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'Vo <Ju y u ux 

i, j. k~ m = 1~::; ; ( i.2) 

trm:f.! d6 cS = cr7tko; n{S 0
, L\S) = S~n~Smn ; m, n = J, 2, 3. COn ctu~ d<Ji luqng S~n 

aTI, S0 l:l c(oC thiinb phUn tcnxa ft;-,·JJ lr< g :wilt, c.lfbng dQ (rllg suJt, d¢ dilj cung ; cD~. lio 
lh 'tc hitrn d:j.c IJ'trng' t·ho; linh •:h£\l \{it !i~u. Ute d:;d hrqng nay (,_flr~YC ki hi~~Ll lJ&i c!Jl 
sO () i!~:: tn.E.irg rho lr;.nJg tb{d xu:\t pUtt. 

Plnran::! phap cll;rpg d~ g':ii hfd lol.n l:l chyn nghi¢mj s1o cho !J.:'.V v:'t 11 lhOn man 
di~tr ki~n biCn fll)ng hQ , s:1u de) ih:ty ·:t\o de phuang trinh treil va i t'r diCu k;¢n khOilg 
Him thuirag cU,a nglli¢m .suy ra pilrreng lritlll xJ.c djnh ltrc· Gi{t [rj nliO nlnlt cUa nO 
ch!n-h h\ \\rc l!'li h;Jn t:ln li!H· '£!:6-:1·~ t\nrb~:g vO cbju cUe r:'1ng buQr.. snu _: tt.rn [J.! do, l.t,r.t 
hH.n te ho~c !1~1\m ; do ''(lY tlt_;ng nL:hi~.n dtrq~ chqn t'rng v6·i mOi !o:.:J r<lng bu¢c nay. 
Gil thi~l x€:1 II"IJ. mOng ttra ban Je lq_i x = 0 v<.'l x = L, chju l;lc dl,ing clta tO hvp ci:c lgc 
:ngoflL klti Q6 

• 0 0 au = - r~n; cryy = ·- P71 ~ a y = - Pxy 
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trong dO 
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0 ~ 1 + 1 ( 11~ ') ( 2a~, - af1 )3 , s= - --1: . 
4 cJl~ : · a: 
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T A . A ( DC11:< ny ) lrn ng:1i~m LJ._Vl du&i d:;tng ~w = Asin · -L- - -R- trona dO rn- y3. n J:\ siS 

nlra s6ng tbeo hu6ng tn,1c vit hrrtmg vOniZ cUn tr!;!~ DC thlty -di~l.!! c:lch Um nghifm nhu 
v~y se thea mnn d1eu ki~n tvo bitn I<! lhw ughin !ich phh, tt'c~ Ia : 

2nR · 21tR J &Wix=C,Ldy'=O; J lH!nlx=Q,Ldy=O. 

0 

Thay AW vao (2.2) Ia thu drr?c pbuong trinh xac djnh 'J'· 
Nghi¢m rieng ci\a phuung !rlnh nay 

( 
mrcx nv ) 

'P = 13sin -L- - R 
trong d6 
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tha:r Aw va 'l' do (2.!) vo tit ct;i\1 
! .;,. 0) l<l co 
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DAy chinh Ht phuang lrlnh xic djnh td b;p cUe I~r:! phai lim. 

Ltro y ritng at.~~; t = !, 5 L'1 hilm ct1a cb.c cr~j ; i, j = 1.2 (do nRy Ia hAm cUa 
P'ij), cho nen phtrong lrinh nll~n d .r;ta ph: t:JyCn d6i v&i ti\_ hqp cllc Ivc, Vi~c tim l~.rc · 
t&i h!}.n lrong trtrcing hqp 13 ng f]'J~H g(tp kh6 khfin. Sau d~y xCt mQt s6 tru6ng hqp dan 
gi:in: vO trtJ chi chju nCn <il.Q>!.du&ng sinh, vO trt} chi chju ilp h!c ngoA.i Jw~C ch!u xodn 
hai dAu va vO t1·q. chju dUng thGl llJL':. nCn va Up I~rc ngoai. 

I. VO !Rijj NEill l'lQC: OU'ONG SINH [S] 

Tnr&ng -hqp n:iy c&c th&nh ph'h.!1 ft_rc ti Pn=P ; Pzy = Pyy=O. do vt!.y cr~y = 
== a~1 = 0; O'~x = - P; aJ = Jcrlx:l, Thay ci.: gill. tl'j nily vtlo (2.3) nh~n duqc 

I 3 
«1 =- + 

4 4 

3 
. ~1 =-

4 

~hllong trlnh de djnh ap lgc (3.5) c6 dqng 
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(2.6). 

Truang bgp vo c6 d¢ d:\i trung lllnh, tl12o [i] m = 1, 02 <: 1, khi 116 d~! P = PR/Eh; 

<f = n2h/R; 0 = m7tR/nL· 
Bi~u thU:c (2.6) co d;wg sau day 

. P= G~ (.i _1 + -.<r;; 0' .) = G~ 
. . E · ·· 0 Ol G ~ o/ E 



Srru kfui Hnh ·nrc tr!~ t.m nb~n (jrryc 

va do v(•y 

r-, 2 --
Pm·n = --1/uc<J.) 

1 :3E " c 

2 -~---- h 
Pmln = - v G~QJ~ -

3 R 

2. VO TR\1 CH!U Ji.p L'{C: NGOAI 

(2.11) 

Gin ll1ii't riing lrong qua trinh vii tr~ Li bien d~ng, cite di~m cun IJai mtU lllo,\t 
cUn n6 chi cbuy€n dj~h theo hu&pg kinh vb. khung ci'ra tn,1 v··au tron. Do V:iy cic· ·tb_ltiih 

qR ' qR 
pb§.n ella l1Jc lit Pxx = Pxy = 0; Pyy = -- vU k-hi d6 O"~x = a~y = 0; rr~1 =: ---; 

h b 
a~ = I o-Y, I . Tir (2.3) !a nhi).n dugc 

I 
a! = 1 ; IX2 = Gt4. = 0 ; IX3 = 2 ; 0:5 = - + 

4 

3 <])• - -·-; 
4 G~ 

G~ - G~ 3 1 G~ 
~~ = -; ~2 =~. = 0; ~3 = 3- -· ; ~5 =- + -- -. 

¢~ <11~ 4 4 c))~ 

Tllay dtc gift lt:i ·n~y vao (2.5), ta th.rgC hi~u thfrc xUc djnh Up 11!c 
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~ _ q ( R )2. 
q --- ' 
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q = _._ - 04 + 20" + - + - --· + ~ a• ) o/ [ , ( 1 a <!'>' } J 
E U · 4 4 {J: 

(2.10} 

(2.11) 
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(2.l7) 

-Gij tU\~i rli~<g cLc h;-,: __ ,1:\y !~ifn t1(ll, r;.ht~rg £ii'f ii: sO ld1tnp tHJi, ttrc JJ\ Pn = ftaT; 
Pvy =fz~ T; Pxy = 0 ~~·cr'g ~:u f'l; .f~ h 6<c lu\:;g s6 Ju·cr:::J~i· Ehi 0:::6 a~I" = -:h .T; 
C~y = 0. a'Jy = -f2. T, c;-,-_; o:0 x::i.c tLr c;.:J) n:~~tn ci.J!lg 

{ 
rr~-r: \.? 

+ -~i ~: 
\ L } 
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H~ Hnic nay Jrong lrtr(Yhg ilqp {l = 0 ho~c f;; = 0 tr& wt die hi) ~h-(rc i"!XCJZ!g ling 
{.~ ;, (l.JO) 

Tim C'1C lrj v~ phlti hi~u !hU:c nay, !a nh~n dugc h;c toi h0n. 

Tru&ng hgp "; c6 d~ doi trung Linh, luc lit m = 1, O' ~ 1, khi do 

Thay 6 va o/ qua n vno iluy, ki hi¢u X = n 2 : Ao = G~ /E ; 01 = C<5!JL2/0R: 
a 2 =-ffrc2R2

; n3 = f2L2 ; h1 = 7t
4R 5iPshL2• 

Ta nb4n dtrqc 

~ 

T(x) = (2.2V) 

~ ~ ~ 

Thily rl'lng T = T(x), do vl).y d~ tim eve tri (2.20), !a !inb &T/8x, nh~n dtr_qc 

~ 

q' x) = nta 3x5 + 2tqnl.x4 ......:: 3b133X - 2bta2 = 0 

Hi~n nhi~n rli.ng phuang \!rinh nfly c6 it nhfit m¢t nghi~m duang vi q(o) = 
=: --2b1n2 < 0; ~ ( +oe) = + oo cho r;&n c1() 

JnQt di~m. Yi).y tt'r ph~•Jng tri:1h dly tim 

ajnh dugc J\rC toi ~cyo. 

~ 

ti!! hhm q(x) dlt tn:,1c hoilnh OX t~i it nhJ.t 

duqe r.glli~m x = xo~ thay Y:lo· (2.20) ta x:Jc 

Tuy n'biCln, vi~e gifli phu:ang trlnh trtH'- kb6. kliCm, do v{Jy ta se O.:n. c6.ch dllnh 

giD. )1JC t6i h~n mQf ca~h gUn UU.ng, Tttr(:c hCt9 vi A.a. at. ri2, as, bl duang Yll X> 0 do 
v~y tt'r (2.20) Ia c6 

~ 

T(x) = G(x) (2.21) 

H'tm G(x) luOn tutu nghjch bi(t:] v&l mQL x E. (0, +oo) v?t ~:lJt. gili tn l&n nh:i:t 

tQ.i x- 0 M~t khiic b \m T(x) cO !l~m c(l:n dlrng x = 0 va ti¢m ct)n x·9n 

' Vx > o. 

Do~ d6 rlU ihj cti,!. l1rt.m r-x) tltrqc bi'tn diCn n1ur b.hoh 'liD 1~ Y*y n0n t;Qi Ma Ll 
~. 

gino di~m cUa G(x) ,.a y<xl~ ia \u6li. lt~On cO; T(x) > G(~It); 'tfx E [o, fe<:i) 
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Hink 1 
Do v:)y 

~ ~ 

Tmia = 1 (~10 ) > G(oh) (2.22) 

B~ tim d,~m Af!, Ia giAi phuang Jrinh C(x) = y(.d. nll~n dtrgc 

[ V~ ·~ ]112 
X 1 = 2 - +-1~! 

a1 H ~ J 

Sau kbi tinh G(x} hi (2.22) suy r5ng 

- 2Ao 1;,1 ht 
Tm!D > ---?~~~===:::-

2 + V 2 \/ ,;;-- 2 
a :::a" - + n2 

" r ul 

(2.23) 

Thay cilc gii tri ctia A0 , ah n2; as~ br. ~5, (35 vllo r1Uy sau m¢t vAi phep Unh-iQAo hl 
ihu drrqe 

+I/ r;,a~ar 
(2.24) 

COng thirc nay cho phCp ta dil.nh gill duqc giii. td cUa r~rc t&i b~n. 

Nh4n xU: 
a) Ne" vo tn,t chi cbju n~n dqc cl!n'm :; s'nll hOi 'vc T = P, khi 116 f1=!; f~ "!' Oi 

Iii< (2.21) nMn d.>rgC 
~ I --
Tm!• > -- v'<D;G~ ; Tm;o > 

BE 

l _, __ h 
- v@~G~ ~ 
3 R 

i; ,, 
l 



«> ••inh v&i ~iii trj chluli xdo do cho b(n (l,~), la !hil:y gua trj nily nho han (2.n) hal 
Hln va ~0 dO c6 th~ Clldp nh~n duqc~ 

~R 
b) NJu vo lr~ eli chju up hfo ngo.U T ~ --, khi d6 f1 = O, fa = 1, 

h 

,_ -> 2 G? '~<n ( h )
1

" (' 3<l>~ + G'; )''
2 

( ~b )"4
• -- IJE." ~ Tul;in · ------ - ~- ,.------ -- ' Tmio. = - Tmln". 

3V6 E l H . 4G~ G~ R 
I . 

Ta tMy giit tri a Mn !•hai b,~u tb.Xc nay nho hcrn (2. 14) lil 1,1 !lin, do '~y co lh~ chap 
nh~ 1 d!Z\'C• 

·~-

PJnro.ng phAp f:;'H1i cA~ biti fofln tr~n d:iy chota 'kldo sit <1inh Unh v~. rlinli _l~rqng 
'qua trinll On di=~h d•a Vi) II ~I. so satrb dtrqc vd-i c':ic IS· lhuyet khii.r. ~~~c dU r~hi xM hili 
tuAn v6i ctieu ki~·n hi~n tt.rn l1:in li>, :;ong rn¢t cad1 hoan toan ttrang hJ c6 tb~ ughien cfru 
bo\i lcA11 v&i etc d1et1 Id¢n -b!('n ktd.u::. 

Tf!c giit du\athit :J1 tiim rrn OHio su £13o Uuy·Birh d:i hu&ng d.~n c0ng trinh n~v. 

D!a eki Nk4n ngay 28-11-1986 
Truung D~i npc TIJng k11p Ha N§i 
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RESUME 

, STAB! UTE DE MINCE'i C01VES SOUMISES A CNE CHARGE Cal!PLEXE 

0.1. considCre le problem~ de !a stabilite de minces coques cylindriques 'sou.mises a 
une charge eomplexe en se bas:mt -sur le syst€me cfequations Uecrilcs dans [-~]. AprCs avoir 
construit la methode de rCsolu!ion clans le cas general on a ca!cule quelques prob!Bmes 
particulicrs ct a trotln} la valeur de I a pression critique. Ccs rCsullnts no us permeUcnt de 
-~~o.mparer -avec ccux des theories differenten. 


