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Cic phrrcmg phip dinh gii drr&i dich chuygn dtr cUa cic cOng trlnh cli-ng d~o chju di trqng 
d~mg drrqc trinh bay trong d.c cOng trlnh [1, 2]. Trang bai bio niy Ia t5ng quit h6a phu-ang 
phip cda Strange. Tren ccr s& khii nifm tich ten xa bie'n dg.ng phi tuye'n th~mh hai thinh ph'an 
tuygn tinh vi phi tuye'n,· cho ph€p chUng ta nh~n drrqc bigu thli'c dinh gii drr&i theo phrrang phip 
Strange drr&i d~ng t6ng quit. Ke't qui thu drrqc_trong ph'an niy cho ph€p so sinh cic phrrang 
phip hien c6 [1, 2) trong phiin ti~p theo II. 

~ A ... # 

L THIET L)..P BAI TOAN 

X€t v~t thg V chiu tic dvng cUa ll!c m~t Ti(xk, t) vi lv-c khOi -pii (xi- li tga d9 ditm v~t 
chat, t li bie"n th01. gian). Drr&i tic dvng cUa n9i vi ngog.i l1Jc tren,· trong v~t the sinh ra tru·&ng 
Ung sua:t crii va d!ch chuyen thvc ui(xk, t). V&i thCri gian ke't thtic chuySn d9ng tren to~m b9 v~t 
the li Tt va ui(xk,o). X€t m9t tru·Crng v~n tOe d!ch chuyen Ao U£(xk,t) v&i th&i gian ke't thtic 
chuyen d9ng r;. V&i c<ic d?i hrqng drra vao chting ta thu dtr?C cic thinh phan ten XC! tOe d9 bie'n 
d~ng thl)'C va ito du-ai day: 

. 1 [ . . . . l e· · = - U· · + U · · + Uk ·uk · + Uk "Uk · t} 2 t.J J,t .t ·1 .J ·' , 

Khi bd qua hrc m~t (T; = 0) nguyen ly cong sui:t Ito drrqc xac d!nh nhrr sau: 

I CTiji7/'dv- I D'ij~[u;,j + u;.i + uz.·.iuk.j + Uk.juk.i]dv =-I pUJt7dv. ( l.l) 
v v v 

Xet bieu thtl-c du-6-i d5u tich phan & v~ trii cUa (1.1) 
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0 day chU y r~ng e;j = ! [ u:.j + u;,i] chfnh 13. ten X<Y tOe d9 bie'n d~ng nhd g<iy ra do v~n tOe 
· h h ~ '~ . * C' t . d . I c. 1 [. • • * ] h' hI' ' h' h h' ' d!c c uyen ao ui. on a co1 i;ll rrgng e = 2 uk.iV·k,J + uk.juk.i c m a cac t an p an cua 

ten xcr v~n t5c bie'n di;tng nio da':y. Khi tip dvng dinh d'e Drucker cho tirng ph'an bie'n d<;tng kg tr€n, 
tJr (1.1) ta thu drrqc ke't qua: 

(1.2) 

b diy 

cOn u~ ., &~. drrac xic dinh trrong U:ng bCri i~ ., i~. qua quy luit chl..y d~o: '} 1J . . 1J 1J . 

e->._!1__· J.>O 
lJ ~ aaij' ' 

f ( a;i) = k 2 Di~u ki%n d.o. 

f ... d f .. c. d > f ... *d criieii v + r.riiei.i v _ - puiui v. ( 1. 3) 
v v v 

Ne'u ri.hrr ta thl!c hi~n dtrqc dinh gii 

trong d6 : 5 = max Ui va chll y r~ng ph'an hao tin D"' = I a;je:jdv li ho<ln toan xic d!nh khi cho 
Vx"'.t v 

trrr&c u;. 
Tlr (1.3) ta thu drrqc Mt ding thrrc w s&: 

D* + cs 2- j pu;u;dv. 
v 

(1.4) 

Ne'u v~n tOe d!ch chuy~n .io u; drrqc ch9n trong di;tng mO hinh, nghia li ve m~it. toin h9c n6 
se dtrqc bieu di~n dl.f&i d<;tng tich bie'n: 

u; =A· /;,(t) · fi2(xk), 

(y day A Ia Hng s8 khong ph\[ thU<$c vito Xk, t va J;.(T~) = 0. 
D~ nh~n du-qc dinh gii dU'&i cUa thinh ph'an d~ch chuy~n thfr k ta ch9n tru·Crng v~n tOe d!ch 

chuy~n ao u: nhu sau: 

6~k = { 
1 

' 0 

v&i 

v&i 
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The' gii tri cda u; vio cic bi~u thtl-c tinh toin cUa iii' i;i tl)- (1.5} va (1.2) chUng ta nh~n 
d1.rqc: 

& day 

~· = ~[6,khJ + b;kh;], 

t = ~6,k[u,.;h; + u,.;h.;]. 

(1.6) 

ChU y r&ng ( L =a( )j8xi va ~)i' ~;i drrqc xic d!nh qua ~;j, i;j theo quy lu~t chiy d~o, 
cOn iJ* = cr":. e~. chinh Ia him hao tin nang lrrong trong bii toin tinh bien dang be khi him .van 

......,lJ ..._.1) • • • 

tOe djch chuy~n drr9'c chgn li ti.i = 5iklz(xk)· 
Tir (1.6) ta rut ra: 

a;;i:~j :<;A· h (t) [D* (h)+ 06], 

v&i C drrqc xic d!nh tlr dinh gii 

j ~~;~i;dv = j ~i;~o,k[u,.;J,.i + u,.,J,;] :<; 06. 
v v 

Ket hcrp (1.6), (1.7) v&i (1.3) ta thu drr'!c bat dhg thrrc sau: 

T* T* I h(t)[D'(h) + Co]dt?. I j plt,6,kft(t) · h(xk)dvdt. 
0 0 v 

(1.7) 

(1.8) 

Ne'u trong (1.8) ch.;m h (t) = 1, r,; dtr'!C thay bhg T, ta se nh~n dtr'!C danh gia drr&i d8i v&i 
thcYi gian ke't thUc chuy~n d?ng 

J pitkoh(xk)dv 
T,>T'=v. • 

- D*(h) +Co 
(1.9) 

Ne'u dU"a vao bie"n khOng thtl- nguyen T = tjT"' vi thl!c hi~n tich phiin tirng ph 'an ve phlti c~a 
(1.8) theo then gian, sau khi tfnh toan ta nh~n drr9'c h~ thrrc sau: 

1 1 

r; 2 [D*(h) +Co] J h(r)dr+[- J puk(T;)J,(1)h(xk)dv+ J I puk"!,(r)h(xk)dvdr] > 
0 v 0 v 

?. T; J pitkofl(O)h(xk)dv (1.10) 

v 

0 

&day( )=d( )/dr 
0 oo ' 

Ne'u ta ch9n h sao cho f, (1) :<; 0; h ?. 0; h (0) =·1 va h ?. 0 th\ tir bi~u thrrc tren ch~ng ta 
nh~n dlXf!C bigu thUc chll-a hai fln s5 T~ va. 8 sau d3.y: 
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1 

T; 2 [D*(h) + C5] J f,(r)dr~ T,: J pukoh(xk)dv- 5 J pf 1 (0)h(x.)dv ;:>: 0. (1.11) 
0 v v 

ve t:r:ii ctia (1.11) c6 hai nghi~m T; nhrr sau: 

4[b*(h) +co] 5/, (o) !' f ) 1 + 2 · h (r)dr · pfz(xk)dv . 
(I pukO h(xk)dv) o v 

.v 

Ne"u nhrr: 

- - 0 1 

1 + 4(D*(h) + C6]· 5/,
2
(0) _ J f,(-)d- J f ( )d , , · p z Xk V 2': 0 

(I PUko!z(xk)dv) o v 
v 

va chu y rhg [ b• (h)+ C6] > 0, do y nghia c8ng su5t hao tan nang lrr<;mg, J,( r) > 0, h (x.) > 0, 
0 

tLko > 0, do vi~c ch9n cic him h vi quy uOc h~ tqa dt? va JI(O) < 0, d~ ding suy ra ~lng: 

Tlr danh gii thO-i gian Stronge (1.9), so sinh v&i cic gii trj T,:, vlra nh~n drrqc b tren ta c6: 

ve trii ella (1.11) nang gii tri am VT; E (T:
2

, T;
1

) vi drrang trong cic tru·CYng hqp cOn l~i. 
Do v~y v&i dinh gia tha: gianT* cda Stronge (1.9): 

J PUkofz(xi.)dv 
T~=v- - >T* 

D*(h)+C5 - "' 

thi b5t dilng thrrc (1.11} vh con dung. 
Ne"u nhrr: 

- - 0 1 
4[D*(h) +Co] 5[1 (0) J J 

1 + 2 · f,(r)dr · pfz(x,)dv < 0 

(IPiLkoh(x.)dv) 0 v 
v 

thi b5t dlng thrrc (1.11) thOa man VT,:. 
Khi thay danh gii thai gianT* cua Stronge (1.9) vao (1.11) ta nh%n drrqc bat dtmg thrrc: 
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1 

1- f fr(r)dr 
0 --'0;-, --- 2: 0. 
fr (0) 

(1.12) 

- - l 0 
Chu y r!ng C > 0, D*(h) > 0, J fr(r)dr < 1, /r(O) < 0, vi! tr!i cda (1.12) c6 hai nghiem 

0 . 

sau day: 

> o, 

6z = ir([z) [-1-
20 

1-l fr(r)dr l 
-fr(O) 

< 0. 

Bii:t d!ng thll-c (1.12) se thoa man khi-chgn d!nh gi! djch chuygn nhtr oau: 

-1+ (1.13) 
- (J pukoh(x.)dv)

2 1-} h(r)dr 
4C v o 

1+~--· . 
iJ•2(!z) J pfz(xk)dv - fr (0) 

v 

H~ thti-c (1.13) la bi~u th-6-c danh gioi. dt.r6i djch chuy~n thea phlfcmg phii.p Strange trong d.,.ng 
t8ng quit, khi ch9n trrrCmg v~n tOe d!ch chuy~n cho phep drr6i d{lng tich bi~n t5ng Quit. Khi cho 
fr (t) = 1- r ta nh~n dm:rc ke"t qua cda Stronge. 

6 2: D'([2l [-1 + 
2C 

(1.14) 

The" gia trj 6 tir (1.11) v1w (1.9) ta nh%n drrgc danh gia thai gian cda Stronge bi~u dih qua 
ham lY'!"llg v~n toe djch chuy~n ao dtrqc chgn. 

-fr(O) [ . -1+ 1-l fr(r)dr 

- (J pukoh(xk)dv)
2 

1-} fr(r)dr l 
4C v o 

1 + !J•2(!2) · / ph(x.)dv --~!r"(o"')- · (l.lS) 
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Ne'u m~t d9 khOi hrqng khOng thay dC:i t<:ti m9i d!a di~m cda v~t th~, v~t · th~ chiu xung IV"c 
v~n tOe ph an bO d'eu va ch9n !I ( r) = 1 - r ta se thu drrqc ket qui sau: 

" . 2. KET LU~N 

5 > fr(!2l [-1 + 
- 2C 

r = b:(h) [- 1 + 
CUko 

Trong c0ug trlnh niy dva tren khii ni~m tich ten XCI t0C de) bie'n d~ng phi tuy€n thanh hai 
thinh ph'an : tuye'n tlnh va. phi tuyen cho phep chUng ta thl!c hi~n drrqc phep dinh gii him hao 
tin f criiii1~ dv ;?.: D"* + C6. Trong d6 D* Ia hao tan nang hrqng trong ph;;tm vi bien d;:tng nhO, cOn 

v 
C h~ sO hoin t"oan xic d*nh khi cho tnrOng v~ tOe dich chuy~n io u;. 

Ke't qul.. tren d5.y cho phep chllng ta xic d!nh drrqc bi~u th-frc dinh gii drr&i dOi v6i c<ic thinh 
ph'an d!ch chuy~n theo phrrong phip cda Strange. D~c bi~t khi tnrCmg v~n tOe djch chuy~n cho 
phep drrqc cho trong d~ng tach bien, chung ta nh~n drrqc bigu thrrc dinh gia (1.13), (1.15). Ket 
qui chi ra d.ng bii toin di}ng drrqc drra v-e tinh toin theo bai toin tinh phv trq. 

Dia chi: 
Vi~n Co- hqc Thdnh,pho HCM 
Trv:irng Dq,i hqc Tdng Hq-p Hut 
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SUMMARY 

LOWER BOUND ON DEFORMATION FOR DYNAMICALLY LOADED 

·RIGID-PLASTIC STRUCTURES 

In this paper Strange's technique is extends for the case, when kinematically admissible veloc
ity field U~ is assumed to be representable by a product of a time dependent function and a time 
independent function /;2(~.) 

(1) 
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and energy dissipation rate estimated follow 

I u,,<:,~dv 2 A. h(t)[fi*(fz) +eo] 
v 

It- consists in separation of the strain tensor into its linear and nonlinear part which is the 
followed by some estimations making use of material stability condition 

5 =max lu,(xk, t)l \fx{x.} E V, 

fr(/2), C were easily calculated base on chosen velocity fie! (1) 
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