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VE CAC PHUONG PHAP DANH GIA DUOI 
;) ' ,. "' ' ,. ' 

D):CH CHUYEN DU CUA CAC CONG TRINH CUNG DEO 
' ' CH!U TAI TRQNG I:X)NG II 

vu vAN THE, TRAN BA TjNH 

Trang bai b<'io nay thie't I~p bifu thti-c dinh gi.i tOng quit theo plnrmtg ph.ip trlnh bay trong 
[3]. Tren ccr sb ket qui nh~n duyc b d5.y va ket qui cho trong Strange, ch{mg ta x.ic l~p mOi 
tU'ang quan gilra hai p}nrcrug phip. CuOi cling bft.i to<ln t6i m.1 h6a d<inh gi<i d~ch chuyfn khi ch(;m 
h~UU d~ng vft. him bien d(} dlXCJ'C khio s£t chi tie't. 

,r ..o, ~ / / I 

L XAC L~P BJEU THUC DANH GIA THEO [3] 

ChUng ta xu5t phit tir c6ng thlrc (1.11} trong [3], bieu thll-c d<lnh gd cltr&i cUa d~ch chuyen 
qrc d<,ti 8 cho nlnr sau: 

(1.1) 

Vii ph!U cda ( 1.1) se d~t <'!< d~i khi r,; nh~n gia trj: 

- (J pukoh(xk)dv)
0 l 2C ,-

1 + -
D''2(!z) o 1 

-!1(0) J f.(r)dr · J pfo(xk)dv 
0 F 

(1.2) 
The gia trj i'• tir (1.2) vao (1.1) ch1\ng ta nh~n drrqc danh gia drr&i djch chuy~n <'!< dei c: 

-"( ) [ I - ( f puk0fz(xk)dv)
2 l 

- D fo ~ 2C .. 5 > 5' = ---._ -1 + 1 + - . ----''':---------- . 
- 2C D•2(Jo) o 1 

• -h(O)f h(r)dr f pfz(xk)dv 
0 v 

(!.3) 

Neu ch<;m / 1 (r) = 1- T tir (1.2), (1.3) chUng Ia nh~n drrqc cac danh gi:i 
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-1+ 
(/ pukoh(x.)dv)

2 l 
o I ' 

5 ?. ir(!>l [-1 + 
2C 

- J.(O) f h(r)dr · fph(x.)dv 
I) v 

,---Z-C ______ (/_p_u_<o_h_(x-.)-dv~)2~~]-

1+ ~--- I 

D"'(h) - f1 (0) I f 1 (r)dr ·I P!2(xk)dv 
0 \/ 

(1.4) 

So sanh de cong thrrc (1.14), (1.15) trong [3[ va (L4) ta thay rhg khi ft(r) = 1- r, Ht qui 
cua hai phrrang phap trung nhau. 

Khi m~t dQ p = const va v~t li~u chju tic dvng ella xung l'!c v~n tOe phan bO d'eu t~i rn9i 
di~m ta c6 ke't qui: 

6 > D*(!2l 
- 2C 

-1+ 

-1+ 

(1.5) 

- pit~0 I h(xk)dv c ,. 
1 + - . ~,~-'--;-1 ~~-

D''(h) -f,(O) ·I J,(r)dr 
0 

So v&i cic ke"t qul.. uh~n drr7c troug Stronge, d{mh gia (1.2), {1.3) dU"CfC cho trong d<;~ong tOi 
gilm. D6 chiuh la dieu ki~n thu~n lqi_ cho chUng ta trong khio sat so sinh va tOi m1 h6a qua vi~c 
ch~m ham d'}ng va ·ham bien d:<}. 

, x' ' ' ' 2. SO SANH KET QUA CUA HAl PHUONG PHAP 

Theo plnr011g phip ella Stronge chU.ng ta da thu drrqc cic kft qui dinh gii thCri gian va dich 
chuygn nhrr sau: 

0 

-J,(O) 
-1+ 

2(1-] h(r)dr) 
0 

-1+ 
4C 

1+ -
D* 2 (h) 
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1-I J,(r)dr (! pilwhfxk)dv f 
I) 

I Ph(xk)dv 
v 

0 

-! ,(o) (2 .1) 

1 

1-Jh(r)dr 
(2.2) 

0 
0 

-/,(0) 



So sanh (2.1) v&i {1.2) va (2.2) vCri (1.3) ta n\t ra cac k~t lu~n 
- Ham d(Ulg h khiing gay ra •'! khac nhau gifra cac danh gia ella hai phu=g phap. 

1 1 
-Ham bien di? h anh hm'mg d~n cac danh gia thOng qua cac d~i lugng 1- f f1dr Ya -1--. 

. 0 fh~ 
0 

Khi h = 1- r, cac danh gia cda hai phtrCYllg phap Ia trung nhau . 
. D~ so sinh ke't quA gifra hai phrrcrng phip cluing ta chi din xet tt.rcrng quan gifra hai d~i 

hrgng: 

1 1-/ h(r)dr va 

0 

V6-i jt(r) drrqc chc;>n t~Ja miin cic di'eu ki~n sau; 

1 
1 

J f,dr 
(I 

0 00 

h(O) = 1, j,(1) = 0, -],(1) > 0, f 1 > 0. 

(xem dieu ki~n (**) trong [1]). 
Do cac dieu kifn tn~n, /!(r) se lit m{}t 

L. 1- I - I - • d " d • h' uam om uon uon nam _ rrcn rrcrng t ang 
CD (xem hinh 1). 

1 

D~t y = J h(r)dr 
0 

Ro rang rkg y E [o, ! ] 
Xet hai ham F1 = 1- y, 

1 F,=-
- 4y 

F 
va ham thuang ~1 = 4y(1- y) = g 

1'2 
g - se la. ham tllng trong kho3ng bie'n thien 
y E (0, 1/2). D~t C'!C tri t~i nut y = 1/2; 

fa:)l 

I c 
' •. ' . ' ·. ' 

·. ' . ' 
' ' ', -{,(~) 

' 

0 A I 

g( 1/2) = 1. Hlnh 1. £))', thj ham /J 
V6-:i mc;>i gii tri cOn 1?-i cda y ta c6 g < 1. Suy ra F1 < Fz. 
Hay 

1 

1-//J(r)dr< 
1

1 

o 4f f 1 (r)dr 
0 

(A) 

(B) 

Vbi nwi cich ch~m him /I{r) thOa m5.n dieu ki~n (A) de cho phep chUug ta c6 th~ nit ra drrqc 
u\c danh gia {1.2), (1.3), (2.1), (2.2). 

1 

Chit y them r~ng 2(1- f h(r)dr) ?c 1. Ket h'!P vCri (B) tad~ dimg suy ra rhg: 
0 

,.r " , .1' " .., " 

(2.3) 

3. TOI UU HOA DANH GIA DU<11 D~CH CHUYEN DU QUA VI~C CHQN 
HAM D~NG h VA HAM BIEN DQ h . 

ChUng ta dii cO d<inh gi.i dich chuy~n: 
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-1+ 
r----------------~-----

(J pukoh(xk)dvf 

f Phh)dv 
v 

1 

. 4(- f,(od h(r)dr) 
u 

. (:!.1) 

Vi~c tOi lrU h6a dinh gii (3.1) theo him bien d9, thra ve bai toin clu;m him JI(-r) thOa m5n 
1 

d.c dieu ki~n (A) sao cho -
0
---"

1
--- d~t gii tri qrc d~i. 

- f 1 (0Jf J,(r)dr 
I) 

Tren hlnh 11 w1u kY hi~u CA la tie'p tuye'n c1\a dtrCrng cong h (r) t~i -r = 0. Ta c6: 

1 

f OA 
J,(r)dr )> 2· 

0 

Suy ra 

1 

Gii tr! qrc d~i cda bigu tht'rc nay d~t dU'9'C khi f h(r)dT = C~A. 
0 

Dih nay chi co th~ xfiy ra khi h(r) = 1- r. 
Khi d6 dinh gii tOi rru h6a vbi him bien d9 c6 d<filg ( L4) 

(3.2) 

V&i (3.,2) vi~c tOi rru h6a dinh gi3 qua vi~c ch9n hilm d~ng h trong tnrCmg hqp t5ng quit 
riit kh6 khan, vi cOn phv thu9c vao hao tin nlng hrqng fy• va h~ sO 6. Cac ci~i hr9'Dg nay khic 
nhau dOi v&i t.lrng cOng trlnh qt th~. D~ c6 dugc m9t hrqng thOng tin d~c tru-ng c6 the suy lu~n 
ti~p cho cic tnrCmg hqp b3.n trCm va vO trOn xoay, chllng ta hiy xet dam kh~u d:9 21, d9 day h, 
ch~u xung 1-._rc v~n t& phin bO ban dlu Wo theo phrrang vuOng g6c v&i m~t phing ella d'iim. 

Trong tnrCtng hqp nay ta c6 c.ic h~ thiTc CO' bin sau: 
- H~ thtl-c d;lnh gii d!ch chuy~n 

6>6*=ir(!2l [-1+ 
- 2C 

zc !' -] 1 + ~-__:_:'---- · pW,? h. (x)dx . 
D' 2 (h) 

0 

- cac thanh ph3n cda tOe d(? bien d~ng xic dinh qua d!ch chuy~n: 

K'"'=W''"' ' 

r 1 I r I r 1 ~ l_h 

}w-x T 

Hinh £. D'am ng3m ch!u xung ltre v~ tOe d"eu. 

27 

(3.3) 

(3.4) 



~ DH~u ki~n deo bi€u hi~n qua lJ!c d9c tn.tc N va mO men u5n M c6 d~g: 

M (N )' 
M,, + No =I (3.5) 

Nhll' aa chi Ct tren, tnrCrng v%n 'tOe d!ch chuy~n 3.o dU'qc ch9n trong d~ng tich bie'n: 

W' =A(!- r)h(r) (3.6) 

Cic d;U llf<!llg bi~u thrrc (3.3) drr'!c xic djnh nlnr sau: 

1 

f>'(!z) = J Molf~'(x)ldx + L 1/~(xk)IMo. 
() J{ 

(3.7) 

(J diy sO h<;mg thll- hai trong (3.7) li hao tan nilng hrqng t~i di~m giiy. H~ s5 C drrqc dinh 
gii tlr tich phin sau: 

L J Nolf;W'Idx :<=;Co (3.8) 

0 

ChUng ta xet m9t sO l<Yp cic hflm d<!-ng cO th~ dtrgc dUng ph6 bie'n trong bii ·toin v~ d'fun: 

a) 
h(x}=[l-(~/J" v&i n>1 

Theo (3. 7), (3.8) ta se thu drr'!C kgt qui. sau: 

fY(f} = 8n(n-1)Mo_ 
2 L(2n- 1}3 / 2 ' 

1 

C = 4n(n- !)No. 
· (2n- 1}'/2 ' 

J " (-J)inJ 
x dx- L · · h( ) - L '( - )'(2 + I)' ._,, 1· n J . J 

0 1-

b >- -1 + . h [ 
- 4 1+ 0 (-1)' PL2W2 

" , . {n- 2}!{2n- 1)3 12 
] 

2h · Mo ~ j!(n- j}!(2J + 1) · 

Khi n=l ------+ 5 > - -1 + h [· - 4 1 + 0,69. pL'WJ ] 
hMo ' 

n=3 ------+ 5>~[-1+ - 4 1 + 0, 43. pL'W,? ] 
hM0 ' 

. h [ 1+0,32. pL2W.r ] b > - -I+ 
hMo , - 4 n=4 ------+ 

Tlnh to3.n tnrc tiep khi n = 1 ta nh~n dU"qc dinh gii 
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n=1 6 > 1:. [-1+ - 4 
1 pPWJ} 1+-·--
2 hMo 

Tlrd.c ke't qua tren day cho tHy ham d~ng h = [ 1- (:f/] 2 
cho ta danh gia l&n nhat. 

b) 

fY(h) = 2nMo; 
L 

hfxl = (1- J)" 

L 

- nMo I L C = --· !2(x)dx = --; 
L ' n+ 1. 

0 

6>~:.[-1+ - 4 
1+ 0 

2 pL2W2 ] 
n(n + 1) hMo 

khi n = 1 chUng ta nh~n dU'9"C dinh gii lCrn nha:t 

c) 

d) 

e) 

fY(j) = 1fMo. 
2 L 1, 

'If X 
fz(x) =cos ZL 

L 

6 ="Mo. 
2L ' I 2L 

fz(x)dx = ~; 

0 

1 ( 1fX) fz(x) = 2 1+cos£ 

L 

D*(h) = "~0 ; 6 = 1f::,o; I h(x)dz = ~; 
0 

3[x 1(X)3]4 f(x)=1-- ----2 
2 L 3 L 
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6>~[-1+ - 4 

Qua cic thi dv tren d3.y trong ph~m vi hilm d~ng drrgc chf;m chling ta c6 th~ rUt ra cic ket 
luin sau day: 

. - Ty so [J•r2
) khOng ph~ thu<)c vao-vi~c ch9n ham d~ng h(x). Dinh gia djch chuy~n chi 

L -
ph~ thu<)c vao d~i hrqng f [2(x)dx/ D'(h) 

0 
X 

-Ham d~ng h(x) = 1- L cho danh gia l&n nhat. 

- NhliTtg ke't qui tren d3.y chtlng ta cling thu Chrqc d6i v&i b3.n trOn va vd trv. 

Trong cOng trlnh n3.y chUng ta di dtra ra cOng tlnl-c dinh gi<i cho djch chuy~n va thCri giau 
theo plnrcrng phip trinh bay trong [3]. Khi clH?ll trlrCrng v~n ,.& djch chuytn cho phep trong d;:ng 

A·h ·h. 
Ke't qui nh%n d1.n!c cho phep chUng ta so sinh mOi tu-ang quan giU:a hai phucrng phip. Dii 

chi ra r:lng phucmg phip trlnh biy trong [3Jlu&n cho ta dinh gii tOt han. Bii toin tOi u·u dinh 
gi<i qua vi%c ch<;m him bien d9 h, chi ra r~ng h = 1 ~ t/T", cho dinh gii tOi trU. Bai toin tOi 
U'll qua vi%c ch9n ham d~ng h., m~c d'au chrra d1rqc giii quyet tri~t 9-~, nhrrng qua tlnh to <in dOi 
vm d3m theo m9t sO l&p ham dU r9ng cho ta m{lt s.5 dv to in d!nh hrr&ng khi str d~ng c<ic phrrang 
pldip cUnJ1 gi<L 

Dia chi: 
Vi~n Get hqc Thanh phi5 HCM 
Trulrng Dq,i hqc T5ng Hq-p Hut 

o A ' 
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SUMMARY 

LOWER BOUND ON DEFORMATION FOR DYNAMICALLY LOADED 

RIGID-PLASTIC STRUCTURES 

In this work comparisions are made between lower bound obtaining in [3],- Strange and lower 
bound by The-Sawczuk. Finally the optimal problem is considered, namely that it must be choosen 
J;,(t) /;2(x,), for which a lower bound dlliplacement is maximized. 
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