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VE . PHU'O'NG PHAP 
CO NG TRINH CUNG 

GAY RA 

DANH GIA DlCH CHUYEN CUA cAc 
DEO CHHJ TAl TRONG DONG M!NH 
DlCH CHUYEN: LON (·-II-) . 

vu vAN THE, TRAN. BA TlNH 

:M¢t pbuong phap m&i d:inh gUt djch chuy~n cUa cic rOng trinh· ctrng d{;o chiu 
ti\i trQng d¢ng m~nh' khi dich chuyh l&n da &ugc trinh hay [1]. Trang bili nay se x~t 
vi dv minh hQa blm tr6n chju t:ic d1:1ng xung lgc v~n tOe phAn b6 deu tr(!n toan be 
m~t ella b3.n. Tren co s& tinh toftn · cv. th~ nhfrng lgi the rna ph trans ph:lp nay so V&i 
phrrang pbap cii [ 1] •e dugc chi ra. Khi chQn trrr&ng d~ng trong d~ng tach bien tbng J 

quQt, b<li to3.n C\l'C d~i h6a dtmb gi3. dtr&i dich cbuy~n d~r sC dtrgc thitH -l~p. 

§vi DTJ 

Xet ban tron d¢ day 2H, bin ldnh R. m~t d¢ p kh6p ban I~ tr~n bien chju tac 
dt;mg xung lt,rc v~u tOe l<~i thQi 4i~m t = 0, theO hu&ng vuOng g6c v&i m~t phting trung 
binh va pMn h6 deu trh M m~t cua blm c6 crrong d¢ W,. Neu g~n vAo hi\n h~ !Qa d¢ 
trv (z, r, gl cbllng ta c6 dtc phucrng trinh co b3.n·lien h~ c:lc momen .\1r, Mg, d.~ h!c 

trl}.C ~r, Ng, h,rc cilt Q vi\ c:ic v~h t6c bi~n d~ng suy rQng: v~n t6c dl'i.n dai Er. Eg, 
. . 

v~n toe thay dM d<) cong K,, Kg va dkh chuyh theo phtrang tn;c z : W ; tbeo 

phuang Mn ldnh r : u nhrr sau [2] : 
Cll.c ph~rong trinh cbuyh1 d<)ng: 

Ng - (rN,)' = - rpu ; rQ = - ( -(rM,)' + Mg]; 

[- (rM,)' + Mg]' + (rN,W')'- pr>V = o. (t.t) 

CAcM thfrc hlnh hQC lien h~ cac v~n loc bien d~ng va cite dich chuy~n: 

Eg = ~/r ; E, = ~· + W'W' ; r(, = \V" ; ]~() = \V'/r (1.2) 

~ Cttc ctieu ki~n bien : 

v.,r = W = 0: Mr :::": 0 v~ Nr == 0 ho~c u = u = 0 khi r""' R ( 1.3 

Cite dieu ki~n dl u : 

W\ · = ul = uj = 0 ; W\ = W, 
t=O t=O t=O t=O 

(t-4) 

- Bih ki¢n deo ; 

\M()/M, + M,/Mol = 1 (1.5) 
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. diiy 0 

rr
0

- Ung sufit gi&i h:m cUa v~l li¢u bin khi keo. 
r~t ch:iy deo trong kh6ng gian con (Mr, 1\Jg, Nr) duqc rn6 til tren hinh l-

Ung v(yi trtrlrng djch chuy'en \V' ; = 0 thOa man d:iiht ki¢n bi~n WJ~~-~R = 0 se 

~n t:;:~i 16p ccic trOOng tlng su3.t cbo pbep xilc dinh tt'r h~ c3.c phti'ang ttinh sau! .. 
[""' (rM;)' + MG]' + (rN,\\1>)'- prW =o ; Ng- (rN;)' =0 (1-6) 

1ba man dieu ki~n M~J = 0; N~l- = 0 
r~R r~R 

a kMn~ p':'lt v& di~u ki~n deo {1 .5). Nhtr do chl ra ·troug phlin I cac bien d~11g suy 

)agE, Eg Kr. Ke rut ra h'r W theo (L2) n6i cbung la d<)c l~p v&i cac irng su[t cho 

hep tren d~y. 

Neu ta ehqn m¢t truOng v~u t6c clich ehuy~n dQug eho phep ~· = 0, W* + OvOi 

T*/ = 0 ; 'V*(r, T*) = o, lheo cltch chi ra troug pbin I, chllng ta se nh~n duge 
r~R 

imh gia du&i thimh phAn djch chuy~n W theo phuang vu6ng g6c vai m~t philng trung 
inh ella bin. 

g' 

hlr/llo 

chiiy dCo trong kh6ng ginn 

(MQ , M, N•) khi N8 = o. 

H R T~. f p\Ve W0 rdr-J J D(~*, i#)rdrdl 

Wmn> 
0 0 0 

R R T* . -J p W*(T~)rclr + J f p w• rdrdt 

Q 0 0 



v&i dieu ki~n ch9n W* va W sao cho thOa mau bllt dang thlXe 

R T* R ._ J J p ~~v· rdrdt > f p w;w:rdr (1.8) 

0 0 0 

a day 

>V~ = W*) . W* = d
2 W/dt 2; 

1=0 

. . ~ 

D(E*, K*)=N':E~ +M~K~ + 1rfllz~. (1-9) 

(4.9) 

. . . 
cac ct<Ji luqng Nt M;, M* tien he voi E:, K~.Ke qua qui Iu~t cM.y deo. 

Neu d{H cftc bi~n khOng tb(r nguyen x = r/H : -r = t/T• chUng ta se c6 ket qua 
sau day : 

E>!l: = 
r 

av.; aw• 
Rz hh=R' 

· · 1 a·1,.. 1 · -v -· " -v 
E, ;KS=I\2ax=R2Ke 

·· 1 d-\v• -\v•• 
\V* =·-- -- = __ ; 

T* d-r T* 

vV"* -' .;_ 1 -= v -'-v = -- ; D(E*, K*) = -·- D(E , K ). 
T*2 . R2 

The ciJ.c kft qua lren vao (1.7) cMng ta se nh~u duqc d:i.nh gia 
(1.10) 

1 1 1 

T* J p\v . * W xclx 
0 

T*
2 Sf ..:.v -'-V - -- D (E , K )xdxd-r 

R' 

v.,r ma:s: > --0----,-------0-:-o~--------
1 1 1 

(1.11) 

s pvV0
*(f)xdx + sf p W00 *xdx<il'< 

0 0 0 

!lieu ki~n ( 1.8) se c6 d:)ng : 

1 1 .1 -f f p~ W" xdxd-r > T* f p'v. w:xdx (1,12) 

0 0 0 

..!! 
BAy gi& chUng ta chQn W. w• trong cl~ng tach bien t&ng quit: 

W* = q(T•, R)f> (-r)f.(x), q(T*, R) > 0 

\\• = Q(T*, R) f1(-r) fz(x), Q(T*, H)> Q (1.13) 
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B~ cho \V, "'VV* thOa Julin cac di€u ki~n tu~ang lrng ; dieu Id~n kh6ng nen dtrqe 

va nen t~c cua ban \v* > o. vv* > o. '\v• 5o, w > o. D~ bito aam llnh auug d~n cua 
(1.8) cling nhtr (1.12) phili chQn ,;:-,.suo cho -,y > 0. Tir d6 chUng ta se rl1t ra d.c dieu 
ki¢n d~ chQ n cac hit m : 

0 •• 

£1 > o; r, > o; r,.;;; o; f21t) = o. 

Thay (1.13) vio (1.12) Ut qua se nh~n dugc bi~u thirc :de djnh QIT*, H) nhu sou 

0 

1 J f4(x)xdx 

-.:::
0
-----· I\> 1 

I 

J fz(x) f4(x)xclx 

0 

·rir (!.tO) ehUng ta nh~n <luge <'lie bien d~ng suy ryng sau 

..:.cv vv ..:.cv v 
Kr = q(T*, R)fa(~H.(c<); K8 = q(T*, R) f>('r) r.(x)/x: 

(1.15) 

( 1.16) 

Vi~e xAc Ginh di~m lJ!c tren m~t ch3y d€o (1.5) hot\n to:in ph1J thu(;c vao dAu ella 
eSc d;.;o hAm ella d.c hlim fi (i = 1, 2~ 3, 4), theo bien X va d¢ lCrn cUa <'lie biCn d~ng (1.16) 
B~ minh hQa aieu nay chtwg ta xet m¢t s6 truOng hqp : 

v v vv 
- Ngu chon fz(x), f 4(x) sao cho fz(x) <;;: 0. f 4(x) <;;: 0 khi f4(x) > 0 th! theo qui 

Ju(1t cblly (l~o di€m h;rc se nlim t~i di~m D (hlnh 1) Ung v&i .bUn lam vi~.c trong tqng 
thb.-1 m:i.11g thulin tll~h hol;ic Ia di€m C U:ng v&i tr?ng thM lrng su~U phUc t~p nlnrng kb()nR 
chfu m6-men u6n theo hu·Ong v-Ong Me· Trong tnro-ng hqp nay di'ern h.rc ~>~ b tq_i C ho*c D 

va phJ.l thu¢c vi!o d¢ I&n cti.a c8.c bien dqug (1.16). 

VV ..:.cv .:.v .~V 
- Xe1· trm'rug hqp khi f4(x) ~ 0 cht.'ing ta se--c6 Er > 0: Kr < 0~ Kg < 0 theo 

qui !tt~tt cbJ.y cteo diem l~rc s~• d(d t~-ti E" HftO !.fm nang luqng tren to<ln hftn !rong loRn 

qwi trinh drrqc xac djnh nhu sau: 

1 1 1 f Jn&V,~V):rdxd,;=N,Q(T*,R)q(T*,H) J f!(<)f,(,;)d" 

1 

J 
v v 
f2(x) f,(x)xJx-

0 0 0 0 

(1.17) 



1 
__ W maY. > -""'o:___ 

- fs(O) 
T*W.f,(o) -

T*2N,(T*, R) 

pR' 

'i7 

0 

1 J h(~)d-,; 
+ 

T* 2MJ,(1) () 

pR2 1 

J f 4 (x)xdx 

0 

0 

1 

J f,(x)xdx · 

0 

+ 

(1.18) 

Khi thay gia tri cua Q(T*, R) ll'r .(1.15) viw (1.18) chUng ta dtrgc danh gia: 

a ctay: 

1 
Wmax >

D 

1 1 

A ~ - f3(0); B = -7.(1) J f,(-,;)d-,; J J f,(x)xdx ; 

0 0 

1 1 

f,(o) J h(-,;)E,(,)dcr J Z(x)Y.(x)xdx 

D = - f3(0). 

0 0 

(1.19a) 

(1.l9b) 

Theo gHt thi€it ve d.ch chQn dtc ham b & _tr~n c2c b~ s6 A, B1 C, D, 13 duang. 
V~ trai CUa (l.l~a) Se d~t C\fC il~i khi: 

T* _ B 2H { 1/ !2AKC R pRW;\ .) 
- 12KC . vV

0 
\ .~ 1 + V 1 + 132 . 2H M. 

ThaJ' (1.20) vao (t.t9a) cuoi cling ta c6 tlanh gia: 

Wm,x "- 1 B
3 

2H l 36AKC H (I -v -·-""",-- .- - -1+ 1+ 
2H D 3(12)2K2C2 H B2 2H 

3 ( + v 12Ail:C R pRW~ Y-pRW:/M. 
-1 1 + -

B2 2H Mo 

+ v~ + 
12AKC R 

• 2 n pRW0 

B' 2H Me 

12AKC 
B2 

. -t+ 1 ( 
pRwUM •. 

(1.20) 

(1.21) 
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B.inll g:Ll (1·21) thu du9·c dU11g v6i mQi c[tch dwn de lulm L tllDa nliin die cht'u 
ki~n dS_ neu & tren. Nl!u ta ehQn sao cho £3(0) = 1 thi tlr (1. 21) ch0 phep ch.lmg ta tbily 
r[ng d'6 c6 danh giit nh;-n duyc h\ t6i uu (tUc l:l ve ph8.i cUa (1.21) d0t C\fC d~i) din 
phlLi chQn dtc hJm L nhu the n&o dll. cbo die th:am s6 D, C d~tt qrc ti(·u~ B d~t ~tw: d~.ti. 
Ngo&i ra K phlli Jay gia tti nt:O nhftt K = 1. Bit'!u nay cO ngbla 18 chUng t:J ciin ch9n 

c:ic truCrng dQng cbo -ph~p -\V, ~·\'* sao cho :oi"mg lw.rng hao tim cila hi: d(HlJ cilng tiCn l6i 
giln niing ltrqng hao tAn cUa L~ !h~rc thi chUug ta se nh~.n duqc dl!.nl1 gif1. tOl nhftt. 

Xet tnr&ng hqp· rU~ng: 

f, = (1- T); £4 = (1- x); L = T(1- T/2); f2 = (1 ~ x") (1·22) 

dtc him (1.23) thOa man till cU c3.c diCu kien v~ chQn hAm fi-d©:. duge u-€!u b tren. Tbay 
(1.22) vao (1.19b) cl1~t1g ta se nh~n duqc gia lrj ella c:lc tham sO nhrr sau: 

Gki cku: 

3 
A = 1, B = 3, C = -

2 

(n + 2)(n + 3) 

(n+t)(n+5) 

(I)- Uri giai Marlin 
[5]djchcluy~unh8;. 

(2)- Lo'i gild Wang 
[4] djch c buy~n nbO; 

7, I I 
I 

I 

(3) - Banh gia tren 
Wierzbicki [2]; 

(4)- Uri giiii Jones[6] 
(5) - Banh gia ( 1.24); 
(6)--:- Bimh gia d11&i 

di! c6 [!] 
' o- Diem tb~I'C nghi~m 

cua.Florence [3]. 

Htnk 2: So s.:mh l6l gi[ti 
( 1.24 l v&i cac l&i gii'ti c6 
s3_n Vil ki.H qult th\l'C nghi~m 

6 

z 

/) 

I 

I 

. 
:;:::1 
\..• 

I . 
I 
I 

I 

I 
I 

I 
I 

"' 0!1 
I 

I 
I 

D = 1 (1.23) 

0 

0 

0 

V~ty de nb~~l'l duqc d3.nh gi<! du&i tOt nhilt cht'ing Ln din chQn n sao cho C (JQ.l 

qrc tihL Gia f.ri n duqc xil.c (liuh: n = 1 + 21/S. Ket hqp (L23) v&i (L21) ch6.ng ta se 
nh~n du:qc danh gi3.. snu khi cho R}'2T-I = 16: 

VV'max 

2H 

a dAy: 

I [ ( t6C )tj2J I''[. ( 1"C /64C -l+ t+-3 -~ --; -1+ 1+3~ 

-- -!+ 1+--{3 . 4 [ ( 11lC )1' 2 ]3~ 
{3 3 

{3 = 4pRWUM0 ; 
3 

C=-
4 

<s + 2V3i '2 + viii 
(1 + V3) (3 + V:lJ 

rT-



::,o ::-_:\nh !ui gi~li Ho::-0 y('yi l(\i gL'1i !rnn~ llJ, 0:6_r:h g<:\ -r:-i'•c f~J ··--·1 kF! (\'!~ ;1_t·;,c 
nghi~m (3] du<:C eh'i ra t.r~n hioh 2. 

Tnrin1g hqp di;i.c bi~\t khi n = 1, Q<T*~ H)= T*q('f"", Ii) chi'wg t:t ('(J \V = 

= f \v*dt = W*, chung ta thu clugc ket qu[, 

Wmax > _1_ [- 1 + 0+8~J 1 JZ] -· _2_ [- 1 + (t +8~) 1 12]'\_ t + _J_. [-1 +(t+S~l"'J( 
JH 6 48~ ! . 3 I 

(1.25) 

§ 2· K~T LU.!N 

Yt'Ji ltr c8.ch m(Jt vi dl,l minh h~Hh trong b~li nay ch1lllg ta cUi xet bi'Ul trOn kh&p 
bi'tn 1e tr&u bien cbju tic dt;mg xuug h!C v~tn teic jJhftn bO dCu tren J1n m~tt. QLta cac linh 
toin Ct;J thO_ da rh1 ra r3.ng: 

- Kht ch0 n tnrc!ng v~n toe cl¢ng cho pbep vV* = q(T*, H) (1 _:. "<')(!- x) giong nhtr 
trong [1] cl.img ta nh~u dtrgc Ht quct tot han danh gia cho trong [!] (xem hinh 2). C6 
du.gc kEH quil d6 Ht do trong p~uang pbilp dtrQ'C trinh bay cJ tren chting ta da dtra v3.o 

truCrng djcb cbuyCn cho phep VV ma cac d~c trung ca bUn ella n6 dll dtn;rc kb{w sat chi 
li~t trong ph?ln I. 

- B:ii toan t6i uh h6a d6.nb gia dtr6i cHi du9'c d~t ra ttrang clOi tOrg quat khi 
chQn _c:'i.c tru&ng cho phep trong d~ng tach bien tOng quat (1.13) cbo phE-p cht'111g ta dua 
Vi$e trli. tru h6a dilnh gifl du6'i ve hai toin c-ql! d:=].i, eve ti'&.u dl.c tham s6 (1.19b) tr~n 
ca sO· chQn cac him fi(i = 1, 2~ 3, 4) tbOa man cic dieu ki9n (1.14}. Qua tru&ug hQ'p 
ri~ng khi chQn trong dq.ng (1.22) cbling ta nhi)_n duqc bH quU tOt 'han kCt quR cho trong 
[1] li elfin hi~u cho thAy phuang ph3.p duQ'C trinh bay c6 nhi~n kbii n5.ng rho phep nh~tn 
duQ'c kCt qua s:lt v6·i thvc nghi~m han so v&i phtrang pll!\p cHt c6 [1]. f>~y 1:\ brr&c d6ng 
g6p vao vi¢c nflng cao tinh hi¢u lvc ella phuang phS.p d:inh gHt du(fi. 

- JJB.i to8.n t6i uu h6a duqc d~t- ra va dii gilti quy~t cho tnrO·ng hqp rit?ng; vi~c 
gild quyH cho trcr6·ng hqp tOng quat kbOng nhfrng cho blw rna cOn cho vO va dim se 
18. de tai cho ca.c c6og b6 t.iep theo. 

- DQ chinh xac ella pbuung pbip trinh bity 6 tren se phtJ. thuQc vao diuh gill 

(1.12), cUng chi rn ding neu chling ta ch9n d.c tnr<::rng dQng W? \'v* nhu th~ n:lo dC cho 
nang luqng hao Utn ella \nr{rng d()ng cho phep ti.@"n g~n Uri nang luqng hao tan ella 
tnrbng thvc se clw chUng ta nb~n dtrqc ket qu:i tOt bon. .-

- Tt'r hinh ::. chling ta th8.y ket qua th\rc ngbi¢m cUa Florence [3] di trong to:iln 
vUng gifra Clanh ~if!. t.ren ella \Vierzbicki (2] va d~lnh gia du6i ( 1·2~-) va cO ffi:\H dQ t$-p 
trung xung quanh lbi giiii CUa Jones [6]-, Qua d6 cling chi ra d.ng vl~c k8o silt gifi'a 
d:inh gia tren va din h gia du6i mQt c£\ch tuy~t d?}i la kh6og th~ thrtc hit;n duqc; 
nhrrng vi¢c nftr1g cao d:Q chinh xac ella dinh Qii du·6"i Ia din thiN. Lgi the eli~, phrrant~ 
p.hap (Hi. trinh hay cbo pbep chlwg ta {:6 nhi€-u kb!l ni:ing thvc bi~n duqc c1iCu ni:y. 

Dia chi: 
Ph,;n viin Cu T.P. HCM. 

Trwilng iq; h9c Tbng hvp Hu! 
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SUMMARY 

A NEW DISPLACEMENT BOUND TECHI\IQUE FOR RIGID PLASTIC CONTINUA 

SUBJECTET TO STRONG DYNAMIC LOADING AT LARGE DEFLECTlONS II. 

The method developed in [ 1] is applied herein in order to obtain lower hound 
to large displacements of the hinge supportect circular plate acted on by impulsivelyt 
uniformly distributed loading. The plate is made from rigid ancl perfectly plastic material 
which yields accoril!ing to the yield condition shown in fig- 1· The lO'\Ver bound (1.21) 
is obtained when the dynamically admissible displacement and velocity are chosen in 
separated variable form which is a scalar time fun~tio~1 multiplied by a yector shape 

function of space variable (1.13). In the case when W, W* are chosen in form (1.22r 
[comparison of the obtained estimate Eq (1.24) with previous solution of the same problem 
1], upper bound [2] and experimental date [3] _are presented in fig. 2. 

V~ H()I NGHJ CO' HQC TOAN QU6C LAN THU IV 

(20- 22-1-1988 t~i Hit N(li) 

f)crqc phep d. H¢i d3ng B~ lm&ng, H<)i Ca hQc YW Na~ ph6i hqp cting Vi~n 
Khoa h9c YiN Nam. B¢ B:,~i hQc va lrung hQc chuyen nghi~p, U :Y ban Khoa hf)c v& · kY 
thn~t Nha nu&c va TJ y ban '<Ay dqng ca b<.ln Nh~\ mr&e sC tO ch(rc H¢i ngh! Cor bQc toA.n 
quilc !an thir IV vao cac ngay 20., 21. va 22-1·1908 t~i ThU dO Ha N¢;. 

M~c dich cua H¢i nghi Ia tong k~t cite ho~t d¢ng khoa bqc d~c bi~t Ja cac k~! 
qua Ung dQng th\tc tien thuc)c nganh co hQc ella nu&c ta trong thOi ginn 5 ni\m qua 

. (1982 - 1987) va xac djnh clc hulmg nghien ciru trong 5 nam t&i ( 1988- 1992) nhiim thqc 
hi~n elc m~e ti~u kinh t~ lim do D~i h¢i Dang lb thir VI d~ ra. 

Ban tll ehiro H¢i nghi gbm co cae dbng chi : GiiLo str Ti~n sl Nguy~n Vh B,o -
TruOng ban, Gicio su Ph~m Huyen - Ph6 truOng ban, GiRo str Tic~n si Nguyen V~n E>it_p ~ 
Ph6 truong ban, Gi~o su U Quy An, Giito su Nguy~n: D'ire Can, Ti~n si Ngo Huy Cln, 
Giao str Nguy~n Hilu Chi, Giao su: Nguy~n B6ng. Ph6 tien si Ngltlem Hftu H~nh, Giao str 
Nguy~n Vfin Hoi, Giao su: Tien sl Nguy~n Xuan Htlog. Giiw str Nguy~n Van Huong, Ph6 
ti~n si Pha·n Van- Kh6i- Thu kJ thu&og tqrc, PhO- tiE!n ·si Th;li Nguylin B~ch --Li!n, 
GJito str Ti~n sl Nguyen Tbi0n Phitc, Giito str L~ DU:c TbAng, Glito str Ti6n si Nguy~n Hoa 
Thjnh, Glao str U Vfin Thvi'rng. 
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