
VE DANH GIA DJCH CHUYtN CUA DlM CUNG DEO 
C!HU TAI TR()NG DQNG I 

V(J VAN 'l"HE 

B8i nay siT d9~g phu·ang phB-p trinh hay troag tn tf~, xt\y dvng .. kY thu~t dflnh 
gHt du&i djcb cbuyen du ella dlim cling deo chju tUi trgng d¢ng ir·ong vUng _biht d'!1ng 
16n. }ft)t ~a~ sO K tlttqc fhFa v:lo tho phep chUng ta x3e djnh ··drrqc tnr&ng irng suii.t . 

cho phep .\I, N qua phuang lr_inh chuy~n dQng m6i k.hi cho tru&c m¢t 16p djch cbuy~n 

Cho phep \\'. cac \rubng d{)ng \;,r~, \V dtrq~·· chQn trong ~lr]ng t:\ch biCn. 

C!tc <li~u ki~n d~ chqn cac ham bi~n d~ vu ·ham d~ng drrgc chi ra. 

Xet d~m d¢ doi 2L be day 2H m?t d<? kh6i lugng p, chiu Htc dQng cua tai tr9ng 
P(x, t) ,u~ug g6c vln phtwng n§m ngoag (h. 1). Cac thAnh phli.n dicb chuy~n, theo 

pbuung vuOng g6c v&l trgc ciia dim va tbeo 
pbrra11g nUm ngang ttrang lrng IS. W-. u. V~t 
1i~u d~m Ja drng deg c6 U'ng su(t ~i&i h:Jn keo 
h\ O'o. cae ·n-\d iqc trong dl.'rm se Ja mt>men u6n 
M( x, \), l\f'' II'QH N(x, 1). 

H. d~y dti d.c phtr.<_'~ng 1 rinb mO !il bid 
teRn ve d3.m bao g~m ! 

Hlnln 1 

N' = ··- p~~, (a); M" - (N\V')' ·- P(x, 1) + r-V..l = 0, (h) 

- r:ac diElu ki~n bi&!: : 
. ' 

HM v~Yi &am ng.hn: u = Y7 = t! = YV '-"":: 0 khi x_ ::::::: :=1_:1 ... 

B6i Y&i dJm kb6p bln 1~ : !\l = o, u = ~V ~-::::: ·u :.:::: ~,\-' = o k.~li x z.~ :::!_-:'L 

. . . 
E = u' + \V'\V' ; K=\V'', ( f = ~( )/~x 

o-- 9if!u kj~n ueo va quy lu(tt eh?ty : 

r ~c ( ~ r +I !!_11 __ 1 = 0, No= 2cron; M, = cr,Ha, 
No I 'fo 

E rn Mf/8N ; r£ "'>l&fia \[, '· # 0, 

( 1.1) 

(1.2) 

(1.1) 

( 1.4) . 



-__ 11' (!;]~_;; fl tT'<H1ft b.i);i ,-i/'·r\ 

finD_ tl::·c Ul. u.L\! i 1 \V(:!::1 t.f .;;::.: G~ \ll 
.:dly .ra Ii:wN h~6·n~ trlfc .Oy. ' 

.gia d!ch e.hu_yeu Un.1 ntdH e1 th~ 

Nhrr phuang pbap aa· trtnh bfly trm1g [1], ket gnit G9.!1h-gia se pl1',J !huf,;c-::_1~ 
chQn c&.c tru·Ctng v~o tee ~ho phep va d!dt chuyCn ·cho {Jhep ; suo ebo cll.c UDg suU M, N 
·rUt ra tU eli!! phrro-rig t'riu1l cht1y~u d(lng kbft.ng pha v5' dieu ki~n d€0. 'Irong trttO>ngl•,-;::p 
i1:H to1i.n diah.i, d~ d§.nh gHt cAc djch ciwy~n theo lnr.&ng trf}.c.;Oy ,ta ~Iln chQn d.c tru('rng 
cho ph&p dtii'C:i d:-~ug sau diiy : 

. . 
u* = 0, \V* =F 0 Vx, ! E [- L, L], [0, co] (a) 

;; = 0, W '=F o Vx,t E [- L, L]; [o, ooj (ll) (H) 

;,* = \V* = 0,;; = W =' 0 kbi x = +L, 'if"< E [o, oo) (c) 

Cae Ung sui'H cho pbep x2c dfnh th~?o '\'\,. qua phtrorng tJ·inh chUy~n 4~ng 

N' = o ; M"' - (. N w' )' _ 1:.. + L 'v = ". (2.~) 
K . · I\. K 

Kf.:l qu2. (2,~h) nbt1i'i drrqe b~.ng dl.ch cbia hai v)\ (1·1h) eh0 K sau d.6 cl4t }!Q = ~f/K 
L&_i.. giili (2~2) s0 cO d~ng' ninr .3;1tl; 

N = F(t} ; {2,3} 

~-i"' = F(.t) ,\V - _!:_ sf· V.r dxdx -!- , •• ,,. _P dxdx + R(t)x + H(t) 
K K .. J. K 

K s·e la. tham s5 cHen chii1h din x~,- ·d~nh sao cho dH~u Id*n san dugc b8.o diim : 

( N )
2 I Mo r ?' \ ;;~ + -. - -~ 1 

.. no , Mo , 
'r/x, t E [- L, L], [0, =} 

Nb§.n bai ve ciia phucrng trinlt (2.2b) v.:Yi K \V* rlJi tich ph:lu theo X v:l tron~ 
kl!oh'" [- L, Lj, [0, T*] ta \'!le(!C : 

___ T ,, 

T*) = iJ 'T:/ :~ E t···~ L, L). T.tch 
du-qc i;:C; qu?t: 

L 

J 
-r, 

(U) 



HB i .$0 h~)ng diiu U v(; tnii trl~t t)&u riu d_i(;u kl¢~':! (:.:. ie), N.fn nlm fa chQn \Y* (J(; W*' 

c6 d~o hAm giin do:).n t~i cite di~m ,.., 11U.1.u khi tioh phi\tl mQt Jiin nih). S(;; h~ng thlr 3 
ve trli (:Ui) dfin den ·h¢ thin::. 

T* 

L J K?ll'[\i·•'Jx;'ll + 
-i-- 0 

T* L 

T* L 

J J - . " 
K}i 'W* dxdt + 

o - -:L 

+ J J J:iw'>v*'dxdt = fJ 
o =L 0 

(2.7) 

Yi !\-Pa; N la cae tr~ng thBi frng sutft. cho phep K hV*'lxid<W,..i·, W· v:i*' dttqc xem nhu 

Io eli< bien dtng cho pM(•· do d6 c6 , th; 6p d1,mg dinh de Drucker d~ dtrqc Ht 
qui llau: 

r• 

E J KM.[>v~'lx; dt + 
0 

T>~< L 

+ s J N'*w'>v*'dxat > 
o ·-L 

T* L 

S J ~~· K\V*" dxdt + 
o -L 
T* L 

J J (P- rw)w• dxdt 

o -L 

(:J.8) 

i'; day M*, N <luge d.c llinb qua K[\V*']~i' E.W*", W' \v•• theo quy lu~l cMy (1.4). 

Ttwng t1,r nban hai v€ cua (1.1b) vai \V* vii tln;c ,hitn cite phep ti•h can thi~t 
l.a <:6: 

0 

~r[\V*]: <i, + 
i 

T L 

Jf 
o -- L 

T* L T• L 

+ J s t; ,, .• ,,,:,, dxdt = J J \P -- 9 vo·iv• dxdl 

o -L o --L 

Neu nhn: chQn sao eBo \V* >- 0, \V* < 0 ta lm"ln lu1~on c6: 

T* J, L 

J J r w -,Y+ d,,;; <;;; J ? ~~-. -IN:ctx 
o -L .. -L 

Neu de tru&ng ~¢ng _cho phep d~rqc chon thor. mal! b~t ding lhfrc 

T* L 

fJ 
o -L 

pW W*dx·it > 
L 

J pW 0 'i:V~dx 
--·L 

(2.9) 

(2.!1) 
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.Khi so si\nh (2. W) v& ~~2 . 

. tnrUng •.r..\in tdc d~w.g dw ph6p \T.,.f* ii:l lite P dluyCn d:{)r1g cho ph~p se l6n han c:Ong nQi 
I . " 

1'vc thvc ~r~n trt.i:6n~ v$-n !ilic d¢ng cbo ph€p W*, 

Kl!t qua so sfmh cho ta U~nh gHt sau: 

T* T* L 

L J KM*[\V'Ji; dl + J f ,KM*\V*;' dxd! + 
o o -L 

T* L T* L 

+ s I N* >V' w*' dxdt > f J (P -·@ W)W*rlxdt (2.12) 

o -L o , -·L 

Tich pbfm tl'rng phan s6--.h~n_g cu6i clmg v& phai (2.11) theo thOi gian va thlJe 
hi~n c~c pbep ?huJ'en v~ din thitit ta Chrqc: 

L L T* L [. 

- J FW(T*}W*(T*)dx + J pW \v>dxctt ;;;;, J f PW*dx"ll + J pW, Wqdx -

-L -L 0 -.L -L 
T* T* L 

-E J M*[\;i*']x;Kdt :-· J s KM*\V*"ddt -- (:•.!3)_ 

i o o -L 

Vitc ehQn W* sao cln \V(T'·) < 0, "i;* > 0, V x, t E [-L; L], [o, T"] se cbo phep 

tnt ra cianh gia: 

L 

+ f r\v, \V!dx 
·-L 

T* 

- L f Kiii•[ir"'],idt 

0 

T0 L L J f N*W'>V*'dxdt ~ / l:.. J p\V'(o)d~ ( (2.1!) 

o -L -L 

o· day 8 = mrn~:W(x~ t); Vx~ t E l-·L~ L]l [o~ e>e), 'TJum sQ T* se dcrgc xic r1jnh sao tho 
v~ ph3.i cUa (2. H) dcyt gi& tr~ cq.::; d1JL 

Bieu thin:: (2.1·1) ·cho hl d<l11h gia durri'i dich ehuy~I; rl!u iheo 1n1'&na tn,Ic Ov ci:u 
clam cl.i'ng deo _tile d~W}1 tili tr~.,11g (J:i)llfl tHJ!1:f? rl~n.g tOng P(x~ t)~· irong a:6 r;.On 
ch11'il 2 lh-:ED sO .E.~ T* m?.1. Titc z2.c d~nh chln:g pb<..y. thu(1c .. an tlin,v b&d toar. n.} 1h~ .. ~e 
d.u:gc mink, li?a. l.rong cAs d rl1~1 b pJ.-~~'i.n ·n. 

Ch(ln.g i:n. il&y x<ft m.Qt Uq~' rifBg d.c tnt~.}:ug CJ.1:!l1~ L'.ho p.hGp s~'\.t! ~ 

(2.!5) 

a 1!Ay : X ·" x/1, "= t/T* vi\ k:f hi~n n.;, a( )/&~. (") = 8( )Ia;; q(L, T"') > o, 

Q(L, T*) > Q khi ilo \:/ x,"' E'~ [0, !] .. 

BB thOa man d.r dieu k.i~.n v~ chQn cite tru:On·g dQng cho phep d1i we~1 & tren Nic barn f.t 
d!n .thO'<!. rnian <ni:: rrreu kHn sau ~fl.y : 

<:· (JO 

'' > o, f2 > @, f, ·<" o, b > ~. r, > Q, f1(o) = o, fz(l) = o 
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1 

N~u l• ch9n 1"1 va fs oao cho - J 
0 

@ thi kbi lhi! (2-16) v!to (2.11) cht\ng !a 

1 1 

Q(L, T*) = 1:*\V~t;(o) /!- J 0l:f,d<, J !3(1-'~'d; 1 
0 0 

Tir (2.15) •e~ de <!iuh truang '~n toe b~i~n d~ng cho ph<\p thoo (1.3) va qua quy 
ln-1.!. chiy deo s·e chi ra ding: Tru:ang t'Ing xtdlt" x}lc dtnh !!~a .tnrCmg v,~n i@c bifn ·cl~ng 
m6 til m¢t <Jlrn Jam vi¢c uo •11 bioh thauh 2 khop den l~i x = 0, x = +! cr do ni6men 
dit t6i gi&i h,?n Mo, t~1 cac di}m ebn, lt,d dlm chill kilo dQc trvc thui.i.n tUy v-&i lgc keo 
dQ.t t*i giOi h?n N~· . . 

V6i elle eM y tr~n day kbi tlifi (2.17), (2.!5) vao (2.14), chllng ta se thu dugc d!mb gi!. 

1 ) T*
2 

Jl J1 

, - BKpMLo
2
T*2 J'l ~ > --· -· - f•P[I -· I; I·] clxd 1: ·- h·l'< + · - fo(o) p , , 

N~u d~t : 

6 -1 0 

1 

. 
+t•w•- NoWaT*3 

pL2 

f>(o} J flha'< 
o. 

1 v -
fs(o) J I h !dx 

-1 

C= 

1 oo 

J flt,rJ"r 

0 

I 

1 ro(o) J ftfad"r 

S 
fsch- ; A "= ___ o::_ __ _ 

1 ti;J 

o J rrr 3dt 

0 

1 .. -
r1(ol J I r,Jdx 

-1 

l J fz[! -I ;I],;J:; 
-1 

r' -'-
2 khi clli.m kMp ban !~ Lr~n bien. 

4- khi ~U.m nsam tr.&rn hi~n. 

~(~t tr11·0n& h:qp d!m chju :11.ung liJ::! v~.n t6c \Vc :ph&n b6 d~u treo. t.oam b~ m~t; 
khi 1!6 P(>; t) = 0, lir (2·18) chuc~ Ia ,,. co k~l qu.J. sail diy: 

\'Ali c§.c di~u ki~n chQn fi nhu n~u ( .. , tren; fuC d3.ug chU.r1g 1a thfly ding (:,ic h~ s6 cUa 
T* trong (2·1~) se duaog: 

-
B;.,K_<""': 1:-',f""o . > 0; 

pL" 

N~e;W~A­

" pL 

fJ.i~ tr~ T~ > D lam ·cbo v€ pl!ii (:t_!B) {i'l!!. gi2 td ~~rn C!~i tuy$t d5i trong l;ho3.ng 
T* E [13~ ~) dut;tc xa.s dinb hr pb~JU ·.g trinh ~ 

...: _y:-. + _(:£BKCM0 T* + 3N0~/CIAT~)/?L2 = 0 

ll 



{2.21) 

trong d6 

Bi~u th{rc d"~nb gi3. (2.21) thlra ~ham_ s1J K cf,u ·xac djnl.~., iiH nhih1 Ht K = E(W). IK d~rye 

.X~\': djnh fB.o cho triJ~lg ih3.i Ung suti~ (2..3i b3o 11'iim i.!J:eu ki~n (~ •. i)" Trang {) . .3) cti.c ham 
F\t)f H(t), I-l(U ,;6 !.h~ ::.;Jw dinb rr;¢t eAch ~~·Iy y. Tl'()J:'.t.f; lrubn._i Iwp tUng rpr;frt "i~c xilc 
dinh tham s'tr K g~p kb6 khiin_,..-song trong nhih1 tn.nlng hqp rl€ng khi cl19n thiel; hvp 
c!i.e ham tl1y y F(t), R(t), H(t) vi$e xic Qjuh K kb:! c1e d:ing. Chi ti€t ve vfi.n d~ r:iy :;C 
d<rqc trlJ1h bay lrong pharr II. 

Phrrcrng ph!tp lrinh b?iy trong [1] dl!'_9'{:. ·mi (J.vng {)· flit:.- r10 tinh !.oan d&nh gi~ du6'i 
dtch ehuyEliD cUa ~Urn cUng deo chiu t3i tn;mg d¢.pg (2.H)~ Tro:ng lr11bng bQp d~rn ~;:hit~ 

Oil tn;mg xung· h_rc- v*_n f6c phtiTI h0 deu, khi ~hQn v~·* .c-b ham dqng (1 -- l xI) hi~u 
thtre d:i!.nh gift dtr&i dtch chuy~TI diT GA Guqe. xllc- dinh tOng quat chtini r.bo dlim · ng&m 
vi!. dam ~h&p han J:l (2.21). Tron~ (2.21i clara thnm so K dieu chrnb d~ cbo lnrcn1g ling 
tm3.t M0

, N din b~ng d¢ng v&i djch chuy(}n cho ph'p W & khlip noi khOng pbil-vfr gl&i 

b~n ~ ch?iy cleo. Cac tn~OnJg irng sUat 11~, N t6n t~i vO sf) qua vi~c ch9n llly y ole ham 
R(t), P(t), H(t) trong (2.3). Trong chimg !a cbi con ra m¢1 !Crp ri~ng. Dieu ki~n d~ tr.ng 
thAi lrng su3.t t!m;rC chQn Ia cho pbep. se xh~ djuh giil .. fri h¢ s5 K. 

fJ!a chi: Nli{ln_ ngiiy i2f10j1.9!57 
Phfi-;1, vif;~ Co r. P~ HC1Y1. 

. ,, . . 
TAI Ll~U THAM KHAO 

· 1. V{T \-'AN 'fl-11~~~ 'I'H~\)T "BA TJNH. V~~ phuvug p~ftp ft:J.nh gift djch ctn.<y~HJ d~a d<e 

e6ng tf'inh cU:ng G.eo cbJu iZ.i 1.l·9ng d')ng rmJnh gt~y ra djch chllyt!n tUn. T0p chi G. Co 
hQC » N'0 2 138'7 • 

ON BOUND POF< Dl:.cPLACBJENTS OF DYNJ\3I!CALLY 
LOA l.lED nrG-ID PLASTIC BEA.\J I. 

In P2]~t .I (;f fhi.s [\Yt:- p~11> ar'Uc1e l;;·Jc hounding techn·iqtw ,',~cveloped iu i1J. is H.hJri 
lied i[l order to t,:s\jr.-Jalc tbe _pcrmaw2nt lrai:~sverse deflection of dynamically luadc,Ii 
rigid plasUe h:::ams at lRrg(' dl~piaccmf:~nf.s., Tht~ hn;_nding in~~~~nality f<_,r mnxi.mum dd'~ 
l€riions of I he :fun:,- chmr~e·:.l . .mnd simptt> s~1pported beams fiubjscted lo unH'orn:d-v initial 

velocity WfJ Is obt~_due~l .(2.21)~ wbe;.1 the dynamicaUy admisSible fielrl0 are c~o~eu in. 
separB.ted vffl.ti~~~,le 1'orm ('LJ!'i)~ 
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