
VE MOT PHUO'NG PHAP DANH GIA n!CH CI-IUY~N 
CUA cAc CONG TidNH CUNG DEO CHlU TAI TRQNG 

DONG MANH GAY RtA DICH CHUYEN LUN + . . . . -

VU VAN THE, TRAN BA TTNH 

Phuong phflp dl:\nh gii du&i dich chnyen du ciia ciic c6ng trinh cli'ng deo chju tii 
trqng dOng a:a duqc cho trong [!, 2]. Nhilm m& r¢ng khii nang stt d~ng cua cac phuong 
phllp a:anh gia va nftng cao d¢ chinh xic clia cac k~t qua nb~n drrqc ; trong b:\i ,nay se 
tl'inh bay mQt pbuong ph:lp m6i dAnh giil du&i djCh chuy~n dtr ctia cAc c6ng trinh cfrng 
dCo chju tii ~rqng d¢ng mQ.-nh gAy ra bi~n 4Q.-ng l&n. Cac danh giil du

1
qc xac l~p tr~n co 

ZO d1ra vQ.o eilc djnh nghia tnr&ng v~n t6c bi~n d!,J.ng vii t'rng -su~H cbo,.phep troJJg cfl.c b3.i 
loan d(ing bi~n ,d~ng J&n, flanh gia nh~ndtrqc chua hai tnrerng dl)ng hgc cho phep c6 
tb~ ch9n d¢c l~p d6i viri nhau, Lgi tM tren d~y e~o phep chung ta dan gilin h6a tinh 
toan va noing carJ d¢ chinh xS.c ctia phuang phap d&nh gHt dLrOi. 

§ 1. DJ!,. T , BAI TOAN 

e) H~ cae plu¥<mg trinh «> ban. 

Xet v~t thE: cfrng (jieo c6 thl' tich V m4t d¢ p gi&i b~n bbi m~t S tron ho~c tran 
tlrng m~u, chju tac dl}ng hrc m~t Pi (xi~ t) tr€n philn m~t Sp, cb!u r:iug buQc li~n kiH tr~n 
ph:in m~t Su. Y(tt dugc d?t trong h~ qui cbieu de cac vU6ng g6c {Xi l (i= 1~ 2, 3). Khi xet 
t&i d.c djch cbuyen l&n ui (xi~ t) b~i toan duqe bieu di~n trong mO til Lagrang v<'ri tenxa 
frng suit Piola - Kirchhoff d6i xlrng h~mg hai Sij va tenxa bii!n dq.ng d6i' :xli'ng Green 
Eij. Tr~n cu sO cite nguyen lj ca bUn cUa ca hoc va IJ thuyet deo ch(mg ta se thu dlrqc 
cae h~ tllllc sau: 

-- cac phuang trinh chuy'(~n d.Qng khi b6 qua lvc kh6i 

(Sh. + Som llk, m)l u = P Uk~ k:::::: 1~ 2~ 3o 

-~ ca~ {i:ii}.u ki~n bi0n ltng suftt : 

O' QAy N1: lii tbR.nh phl1n cib vecto ph3.p tuy.§n ngo:li tr~n Sp 

- DH!!u ki$n bi@:n d\)ng h9e: 

Ui = u~, lli.::.::: u~ tr&n Su 

MOi li~ n h~ gi fra v~n t6c v 1 gia t6c : 

Hi = 
dut 

dt 

(!.1) 

( !.2) 



~ Biell ki$n Gl1Ji d1o Y>1-n. tOe va cho djch chuy~n ~ 

~1 1: = ~io, Ui I ;;;;; U1 0 

t=O t=O 
(1.5) 

_· cac h~. thlrc hJnb hQC lien h$ gifra v~n Hie bi~n d:,.ng Green Eij v&i cac thanh 

pnin v~n 16c va dj_ch chuyE:n ~ 

- IHeu ki~n cleo: 

- Qui lu~t chlly 

+ ~pi + ~;,,. Uj,m + ~j,m U;,m] 

f {s;';) < o 

. a£ 
Etj='A-­

·as;; 

a day chung Ia su d1,1ng cac kj hi~u sau: 

b) M.t so djnh nghia. 

(')= d() 
d! 

(1-7) 

(1-8) 

+ cac thanh ph~i!n dj.ch ehuy~n ~i v~n t6c djch chuy~n Ui, v~n tlk bien dang Eij 
dU'gc xic dinh qua (1.8) t,hf)a m@.n di~U ki$n kh6ng TI€0 d:trqc, bl1.0 d3.m SlJ' lien 11JC ciia 
v~t tli~, thOa man cite diilu ki~n bien c1¢ng hQc (1.3) lr~n Su, dtrgc g<;>i lil truirng d<)ng 

hQc cho phep va chllng ta kj hi~u lR ~{ ~ F~~i' u~. 
+ Cac tnr&ng ling suJ.t S~j thOa man cfl.c phrrang trinh chuyen d¢ng 

(1.9) 

Gao dieu ki~n bien 

(1.10) 

f (S\:n) "( 0 (1.11~ 

ChUng ta s€! g9i lh. truCmg dtc irng suit cho phep~ trong tnrOng hqp tC>ng quat 

thi ui va ~;i c6 th"El ct(lc J~p v6i nhau, tlrc 13. khOng th~ rUt gia tOe ·~~ qua clich chuy~n 
ui SaU hal JJ..n dlJO biJm theo t.fH\·i gian. (:lc d!ch cfiuy~n U~ phiif b:lo ct3_m Sl}.' ]i€n t"QC Ctin 

v~t the va ph&i thb8. man c2c meu kien aau (1~&) va ca.c dieu ki~.n bien a ( 1.3) d6i v&i 
djch chuy~n. T~H nhi-8n lt, tru6ng v{l.n tOe bien d~ng ciuqc xily dvng qua Ui theo (1·6) 116i 

chung li (]r)c l?.p y(:rJ clc t'rn.&; SL~at S~j- Tru:Cmg ~-ac lrng suat SYj theo djnh nghi::l tren day 
Ll tOn tq_i vO s·O l-rong bid toan duQc lrh~.o saL 

Theo djnh ngh'ia & ph~.n trEm khi xet ddnh v~t th~ V v6i dich chuy~n -;;i v2 gia 
.. 

tOe -;i thOa man d.c Gieu ki~n li&n k~~tren bikn Su (1.3), chting ta se xac djnh ctuqc 

m¢t 16p cac. iru(J'IIR Lrng suit cho phCp S~i q-na ph nang trinh chuyen dQng: 

-
( Skn + ~m ~~m),n = P lik) k = 1~2~ 3 (2, 1) 
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ThOa. man c:ie dil?u 1d¢_n bi@:n 

va clieu ki~n deo 

(2.3) 

& day cht1~;g ta xem r.n:, ui duQc xac dinh tlr ui quh d,'Jo btcm theo th&i giRn. 

Trang tru&ng hqp tOng quat Uj khOng nhaot tbiet phlli thOCJ man diCu J.:i~n tl~€m bien Stt ' 

ve v;ln tOe va truCing v~n t5c bien d~ng Eij :de l*p tiT- Ui theo (1.t>) la df)c l~p v&i Sii· 

Neu chUng ta xet m¢t tnr<'tng v~n tOe d¢ng cho phtf!p ~f(xh t) v&i th&i gian ket 

tbllc chu_y~n d¢ng T* ae cho ~f(xi, T*) = 0 \f i:o X! n6< chung ;t~ -=/= ;keNh8a hai ve(1.1) 

v&i ut j ich phfin cil hai v( theo toan b¢ the tich- y va (Tong khdlng thai gian (o, T*): 
sau khi thq.-c hi~n c.ic phep tir:h vft sir diJ.ng cite di~u ki¢n bien (L 2} tren Sp" chlinp: ta s~ 
nh~n rluvc nguyen l)T c~ng ilo ciia cac -U:ng smlt tln;rc Sij va gia tOe thvc ~ren v~n _t6c 

djch chuyen ao u: nbu a au: 

T* 

J f 
0 v 

T* 

SijEj'j dvdt =-J f p ui uj'dvdt -t 

0 v 

(2·4) 

cho phVp dtrqc xdc djnh ttr tru6ng v~n t6c d¢ilg cho phep u7 va dich chuy~n tht,rc Ui 

n6i chung E7i va Sij Ia dQc l~p d6i v&i nhau. 

ChUng ta cilng thqc hi~n Iuong tq il6i v6i (2.1) va sir d9ng (2.2) se diu d~n 
k~t qua: 

T* T* T* 

f J :Sii ~rjctvctt = J J p ~i ~: dvdt + f J Pi~7dsdt, (2.5) 

0 v 0 v 0 Sp 

i': day 

13 m¢t tnr&ng v~n t6c b>6n dQng d:Qng cho ph'~iJ dugc xac djJJh fJI~?. hn6!Jg v~n t6c ut 
ihOa man dieu ki~n bien v?.n t6c trlm Su? va tru6·ng djch chuv€n U! til(b mf<n di€u ki$n 

. . . 
bi~n dtch chuy~n tren Su· Tr·~r:ri trtrO·ng hqi' tOng quat fi1'i kh6ng !:en h$ V!Y)_ S~j qua qui 
lu~t chay cleo (l-8). 

Rhi ap d~JDg G:;mh dC ::.1r<1cker ~S'T·j - ~j) Rtj > 0 U d~\T ;)'~i rhrqc' x&ic (1loh qua ~~ 
iheo qui lu*t chily r;eo, Tro':_c;, ~l'1.1t'l'llft hryp __ tpn~ rruttt ~-;j s~·j va S~'j kh6nr thOa man 

phrrong trinh chuy~n dQng ciJ."l.£; v6i Ui, p Ui; !hi Ur (2.5) chtl:ng ta se :1h~u. duqc b!lt d§.r.rg 
thU_.c sau cU\y: 

T* T* 

>- f Jp ~-, + r 
~ 

J Pi ;,;'cts.ot. (2 6l 

0 v Q Sr 
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N~u b8.ng e:ich n:\o d6 b e-6; 

0 

thl tU- (2. 6) cbUng ta._ nh® n drryc ket qua: 

T* 

f I" 00. 

> - _ ~ p utu1dvdt 
J c 
0 \' 

I f;i~;jrlvd! ;;>- T J p ~~ ~jdvdt 
T* 

+ J J Pi~\dsd! 
o Sp 0 V G V 

(2.7) 

(2o8) 

Ml)t khi dfi ch9n 1Ji, c8.c a;;!i luqng Eti s~ drrqe xtrc ajnh qua (t.G), S;j duqc 

x!lc djnh tiT Erj theo qul l~~t cb~y E1.Bo (1.3)~ nhu v~y vi!: lr8i Ia ho8.:1 loan xac dinb. ve 
phai ella (2.8) cl1ITa duy nhit m¢J_d~.i luqng chua btet Ia- ,\lich chuy0n thvc Ui· Do v~y 
tU (2.8) chUng ta c6 th~8 nH ra biCu thlrc d<lnh gia dtnJi dirh chuye:n thvc. H~ thlrc (2.7) 

kfit hqp v&i (2A) cho cll•,L1[_ ta dii§u ki~n c1:~ ch9_D t~t, ~ sao cho nang hrqng hao tan, tren 

tru&ng trng .su1t cbo phep Stj ph&?_ tuO'ng duang v&i nang lcrqng hao tim ella truOng irng 

suat th\l'C gay ra do v~.n Uk d!ch chuy'~n ao u:. 

Tich ph&n tlmg pMtn s6 h~ng thfr nh:H trong v~ phili ella (3.8) thea bi€n th&i gi3n 
chUng ta se_. nb?-n Ch.r<;:fC 

T* 

-S J p~i ~1dvclt = 
0 v 

T* 

+ S pu;(T*) ·~~(T*)c!v - J J pu;o;;;'dtdv 

v 0 v 
(2.9} 

iJ dity d~ · nh~n i!trqc dimh gia d6i vt'ri thimh phii.n thir k cua djch chuy~n chong 
ta c~n ch9n truCrng O:¢ng cho phep c6 0~ng sau: 

;,;·(x;, t) = 3~a(x, t) v6i a(x;, T*) = 0 (2.10) 
.. 

va it(xi, D> 0 \fxh t, l = 1, 2, s. 
Ket hqp (2.8)) (2.D) -va (2.10) chUng ta se nh~n Ch.rqc dinh gia sau 

T':' T* 
i Pii1..1~'cLdt ' 

f 0 .* f f s*E*d , ~ T j PUioU;'0 dY iJ _, ii vat 
'0· J "' . . 
,. \} 0 

\Vkm8.x > _ _::..c_. _____ c_ __ --c=----'------
T* 

,~, ., v 
(2.11) 

Bat d~.ng th l'rc 
ve phai ella (2o 11) 

t 
1i p 
I; 

d 

+ r ll 
J 
0 

~-j) }) rlUng v6'i ffi\li T*9 ch(mg ts.- h3y ch.yn T''' nhu the n~o dd 
1.rl U:L r.I-1~\l. 

TIT (2.7) cht'Eff L:1 3?; st.c 6:1roh diCu ld~n d~ cb.Qn cic h:lm ~1.'{, Ui• Th~t v~y~ tich 
phan ttrng ph3.n thoo t b vC ph0ti elm (:.l-7) chllng ta c6 

T* T* 

J " r . . " s J p;lk~:clvdt ~ p ·l;k ;tdvdt + (2o12) -
" J p'llko l1J~0dV 
:1 
~ 

0 \c 

' v 0 \' I 
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t) < 0 n(n ttr (2o12) ta suy ra 

r 

(2.13) 

0 

~* ~ 
Tfr (2.13) cbUng tn th ,y ding neu ch9n u:i ~ ui sao cho; 

T* -J J p ~k~Nvdt ? J p~ko ~);.dv (2.14} 

0 v ' v 
tbl Mt dhg !ht~C (2.7) i!t.rqe cam b<l.o va chung ta thu dtrqc dlmh gia (2.11) 

Dga tr~n khili ni~m d.c truO·ng cbo phep trong bai to:in c:lc cOng trinh cirng deo 
chlu tB.i tr9ng ct~ng trong v1:ing djch ehuyh1 l&n, mQt phuong' pbap dinh giit d_uOi cao 
djch chuyh dtr da ih.rqc trhh My. 

Billu thuc ditnh gia (2.11) tbu dtrgc tren ca sb chQn cac trtr&ng d(>ng cho pb~p 

u-t va ;;; IMa man cac dieu t:i~n (2.14). So v<'ri phtrcrng philp trinh My lrong (1, 2] phuong 
pbap m&i kbOng c~n phlli ta~h tenxa bien dcmg thAnh phan phi tuy~,n va tuy~n tinh, ,,re 
c6 d{mh giit thich hqp cho rhiln phi tuyfn tr~n ca sO· d6 m(d rUt ra Clugc d9.nh gi8. 
ciin tim. 

Bi~u thU·c <ianb gLi (l.!l) cht'ra hai tnr&ng cho phep ~t. w ~6 th~ chQn d¢e l~p 
v&i nhau. Lgi the tren d:iy si! cho phep chUng ta don gi3.n hea dtrgc linh fo&n va· nh~n 
du:gc danh gil t6t han cac danh gia da c6 [1]. 

Minh hQa lqi thO ciia phtrang phitp m&i so v6i phuang phllp da c6 se duqc trlnh 
bay chi !iii! trong vi <h,t bitn !ron a pUn II. 
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SUMMARY 
A NEW DISPLACEMENT BOUND TECHNIQUE FOF: RIGID PLASTIC CONT!NCA 

SUBJECTED To STHC1·;1; DYNAMiC LOADING AT LARGE 'DEFLECTIONS 

A new displacement bound technique, which i~ based on c.oncept of admissible 
fields has been developed fer rigi_d Plastic continua subjected to strong dynamic loading 
at targe deflections, the lowe'' hound obtained (:.Ul) dop_errds on kinematicall_,. admissible 

clisp!a,~erncnl. ~i and kinemf).tically admissible velocity uf wBi·3h must be chosen so that 
the condition (2oH) may he -oa!i.afidc. Parameter T* ·would be determinated by maximi~ 
zing the right hancl side of 11). 
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