
lRU. TRUCHUONG DAN ~HOT· 
vfDlN;H(H . 

TO VAN TAN 

Tr(»ri_g k.f lhu*1. hi~n d<!i _nguOj Ka <Hf sfr di}ng nHCJ dCn c3c kf~ u~Qiu ·1_1t . .'_V,~tJ~tu 
tqr~ _11u&na dUn nb&t Cb&ng 11\Un ~ ac vO ttr chd t ·€!Co thl1y l!n_h lwq.l!. lt'r c~iil ::tJ~.O -~6 .. d't. 
c61• S\1'. lin djnlt OU:l cac k~! Ci\" db cii "g da dtr(l'C ngilt~ n cli'u cluiri d~og 'nay l,ay 
dins khac. . . · • . .. · . . · 

Trong bH bao nay sir d~ng plnl"""ll pltap pMn I itch cati di~m phAn nhanh gfa ciia 
qua trinh biih dpg va xAy <illng cac tuo"g .1\1' d411·hor d~ gi!i tai toan ~n djnb .cua )o 
trl,l lryc- hlrong dan nh<l<t chjl! ·.,on dQc, dong tboicfing dil dtra rn lieu chub ~n iljnb · 
mui < llo lop hili loan nay; · 

. . 
§ l. :,()N DiNH CUA vo TRQ 'l'RVC HUONG DAN Hbi 

Gia ott cbo tnrhc ngn~i h;c tile d~ng v:\ da birl h.r, cAc chuy~n •i· bier! <l~ng vii 
ling su.itlrong vb., GQi tr:.ung th~fi dang xCt 11lly 13 lr~ng lh:li co L3.no_Kj hi~u uf, e~J.-U~jg 
lJ. ht c!ic t·~UJ~D ,.j. biCu d~ng_,· tbJg s'uill cUa trg.ng th3.('n:iy .. 

D~ nghien ci:o S\f !In djnh c~a lr~ng !hili •·An b~•>g .ca Lan g•l th'<>l r!i"g n~oAi 
lr~ng !Mi dm blog ca ban eon t~n l~i lr~· g thai khilc r~l giin ""' <6, duqc >Oc djilh boi 

Ui- =-u'i + ~m, cij = c~f+ Llcu~ Gij =-ofJ + Ll1'11i 

Clio d~i hrqng Liuo, a •• ,. ll.a;;, hi~U lhj Sl)' chenh l~ch d"" cbll)~'' ,.,,. biln d~ng 
ung·$u:IH ~hi chuybn ~U .aq.11g Hl!J.ft cH bUo ~u~ng h}}i;g tbiti h\n c~n va drurqc gQi la dtc 
kiM dQng "~" do rl~i lugn g llily d ii nllo., 

Quy !o~l <liln Mi d\~ "*' l'$u ln;o !m&·•g irvng lrtr<i"l! 'bgp lr~ng lhiH frog suM 
ph~ng viel cbo die kich dljqg :a ' ' 

A(iu = hubc.u + bi;;Llcu9 

.6a-;a'3l :'iti'.: b:z1Llcu ~?- b2:z~c:tt~ 

! 

ll,,.n(l)"" bu6eH(I)- b;, J R,!(i- .,)lloa('<),J"'+ 

0 

I 

+ b1~llc~l(!) - 1>1~ J llll(c- T)L'.c4~(T)d't', 
0 

··I' 
,! 
,, 
.I 



\ 

I 

ll012~(1) "'hltl!.~u(t)- bj,~ J lht(l- '<)Aou(<) '" + 

I 

+,b2~&oz,(1).:_ b2> J {1- T)LI.cz<('<)d,;, 

" 
\1· t 

A01a2(1) "" 2b&eu(t) - 2b J 
/ 

RIJ - cae nMn ~hil•·~ 
Cac lih he l•inb ii'~c cum vo' lrl! vii'! cbo cac klch, dOng: 
Cac· U~1i ht bit'hi d~ng - chhyfsn -,.i cO <hing 

a2t:.w 

8!1u' Mv 1)2/1 w 
lle1a ""--:--+ --- z 

h 1<1x3 /lxz a,n 

pb~~t<>"lli lrlnlo li~n 11,10 cua de biern d:Jng .~ lit 

a2&c 11 81f..os2 a•ac, 2 I a2AW 
+ - "'~-

h~ oxl ~xtOx3 ',R hy 
Cite lien M .l>ng lve - or11g sui!! : 

h/~ ll/2 b/2 

il,Ta"" J &0111dz, b.Ta = J A'<22iz, 

-~~ ' -b~ 

LIS = l il.an~z, 
' -hi~ 

bl2 

l!.M1 == f z&awlz, 

-lo/2 . , 

\; 
!J/2 

Al.l~ = J zl!.O':,dz, 

-h/2 

h/2 

t.u "" J zAen~d•· 
:-b/2, ' 

IILIT:, + ~~o, 
ilx~ ' axa 

{!of) 

(15)' 



8;gi1Mit 
~--~----- + 

a~r 

-- @~ fiiF!? 
+~---'-- ~ 

a,,a"% 
!!~ !l w + ~so --""'""'"" ~ il.t 
~:U~~I~ 

Tilr <M) rM '" die bi~" <11~"11 vi< il~l woo (1.5) 

a•<!> 1 
O,u-- +-(b11b>>- i>2 z ·· olhnl 

a.~t 2b 4 

- <b -b_ - . ·.b•_ >._-(_- _·--- . 1 .. a.tt::.w ----}· - !! 22 => 12 ·- - ' ' - ' ~ 
. --. R a._1 . - _-

,, 

Tr<>n~ do .p - li! Mm r1nig su~l. 

D~t (1,4) vil<> (I,IJ roi <l~! Ui q@a vito. (1.6) Vi< 'k~l qua lhu (l,.qc <'l~t v&.G (1.1) 
.,,u kbi bih dlli Ia oo : 

· a41!'lw . a'll.w _... a't.~w n ~<l> _.. 
bu-----;- +2(bil + 41>) _ • • .,.. bz2 - "' - - ... 
- lhi ' lix,lixi ax~ h' R ax} 

11 [ a'4l'-. a!t,.w a•wo a•-t.~w .,_ -· a241• aa_a_-_w ]· +.- ~--- -2-~ +-=.:,......-..,-
h' . ·a.f. a .. ~ . llx,ilu ilx,a,, . a.~ ox• \, 

I ' . . ' 

Trong M lr~og lbai phimbm•n lmoc I& ~~~·· kid .i-bi cbju h1e ri~iu d9c U : 

(1.10) 

1\ha w@ycac pli111crng tr!nl! 3n djnh cila dl trQ IW\rO ln:r<ir~ lrcng rivm vi bt\ I! 
die plutongtrinh- (1.~) vi> (P) Hr (i-~). (j.~) lo~i Hm ¢>Jalhu _dao;r< m~l pbup.pg IT.!Jlb 
cliu~ t.W, con h~m ell• dm brM !it (t.tO) oc dw<Jc bi~~ dib quo ""· · 

ll~ -(!iii pbvang lrinh n~ y I• <ill''' Uni tnv dur&i d!!-nil: 

Thll" ml!n l!ieo 

"'"' " l:J.W = fsin" x, sinl'l u, " "' -, ~ "' -. 
: • ! R 

D<i~• bi!n I&, 

' aMw · 
t>w "'-."' o »xi 

.Tho.y (Ul) w>o ph.a<Yng lrinll <hl chh t.IW n"r• liw dtra<• Ia c6: 

<>h = h~ ( ~- ) ~ [ b,,;.• + 2(lm + <b) 1.2 + bzzl + 
12- b:i! 

ht = ljm, l\ ""«I~· 

lllli gi<> cho · i!a/d [ ( 
1
:

1 
) 

2 1 = o, ~~ •e llm <hrqc' 

• • l. 

:~ :. -h~:(~? •!J = 0 

bJL 



'fir (I!JS) fa c6: c:l ta ~,;~~~ ... VLI!b;l·b- hjz 

Thay.(t,l-4} vAo (1.!2) Ia lhu d!J"Q'O: 

h ·' ' Cth ·= -:---- Y L1 ·,hi;;- L12 
VJ n· , 

(1.!5) , 

~· ,, , '• , , 

.o..). 4 ... thl A[f) -+1 'ta u;n d<;qc ifng sua! l&i. b~n khi vbng d6i xur.g lr~o ~~ 

. l>~· lim li'ng 811_<11 lai hqn'a~h' khi ,.ong ,kh6ng d6i xli'ng lrvc '"' Um <.vc ii~u cila 

, l.heo :!., 

lla·h . . ,r-.-
• Tu di'u ki~n- = 0 .Ia thu drrgo i. ~ vbu/1>>2· 81 , - . , , 

Th;~y (1.17) viw (1,15) Ia c<l : 

•• h .r------~ 
Ct.b. ~ .. /...:.- If t'!d-.122 ~ h~2 • C v J ll . . . • 

c ~v- --- -§:,1, + 2(b]2 + 4b) \ibul~2:tJ + h~l=---::­
.. ·. b~~·+ (h!>h.,:_n'h -41>bizlv~ +.b;2 

, 2b 

(H7) 

Tu •h so !i~u, ll•troug g~p cila c~o ,.; !& rM! deo lblly iinh 1~ nb~n .!bi!y C"" n 
v~r: 

Tllr d.o phtrang !rinh (1·2) lo di l$p .de hromg 1\' d~n ·Mi cllo, ha&ng hgp pUn 

!I'll . . . I l'l . .. . . • .. ; · · 
a!>. g;ll!. b~o N (PGN : A "'! "F .9, A ••i =/= o, A111i = lleiJ = A<:r!J"" .lioiJ"" ••• "" o). 



D~ hllffl «'l¢-e \d{~ R@ sf@ ::dir 't]l.}lf]g 

I!l!j = li;)"'"' rlli viii I (!.2) !hinllh d~"B: 

. . I 

L!leyij(l) = b;jmo&c.,.(l) - b!jm• J Rij .. ~(!, ..-)&c,..(r)tl1'. · 

" 

(2.1) 

phAn Uch Aem~(~J :ab~nh · chulii i~i lftn c~n d1~m ·~ =.t v~ a(; d~ng <}jnh ng .. lf.l ·VllO 

·(A"Ii ={:o, A<'ll + o, Ao-:1 = <:\;ii "" '" = 0) ·'". ,~tbu d•('lC ttru~g. 111 . tllln'lf~t'lrili.$ 
truo •. •g hgp l'GIJ •.. D'l" h~m (2 J) m·)l liln lheo 1 rili i>hf..n ·ticb Ae.mn(T).th:ilnh•~~'li.3!?~•. 
oir dqng dinh nghia rG. Ia lh.u d<rge ltrO'og I if d>ll.·hili lrolg lm<hg bqp PGF Ta:ar•g. 
ati nhu v:_iy dao -ham (~.i) N Hln lhco t. iht.r.::"h1tn ·ph!rn iicll thiiniJ ch~u6a via '_sU: dvDI 
dj .h nghia PG:-1 Ia sc ahu. d!lgc d\c 11rang l!f dan Lil1 : · 

rF] ..... eN' 
Acr1j ~- ~_ijnun~ cmn 

Trong d6 : 

. I 

hlj~• = b~i•• [I- Nl! f ~ljmo(l- '<) (~- t)T'd'l'] 

0 

bay: 

. I 

- ('. - t)N R;jll - 't)dT . 
1 f tNJ , . ] 

N! . . . 

0 

Nhtt v(\y vi~o giai ·bill lollll on dj,ih·c•h .yo Ill- v~l li~u .dan nMt lr\l'c ·liirli'l!ll 
«1trge tlwy_ b~ng :;:i,lli IJiti_lo3.n vO oan hOi tqrc hutrn~g V(H mOdun dan hOi giA 'tl](;.-(2.2)a· 
Ntd cilcb kh3.£.•, Vi~C glUi bid toAn ve pilfth 'nhlanh g ii' ca~~' b~('! khic x;hau dtrQC 4U"e vi! 
g S.i bai to{rn--pliiin a!nlnh lr~ng thlli (phfw nbil.nh b~~ khOP.g). . 

-Tren co sb [•J lng 1t lh,(.t r~o·g·lro!og quilt ldnh bi(ln d~ng linh trve b~ar.-iohl 
aU hi~n qlln cite h¢ sii iHJ ton xem rite nhftn Rij lit diiog ha&ng. Nh<r V~J lo't (2 2) taco: 

(2,3) 

" 

I 

N\ J(~- I)N ~~,!~ r ~ b~2 [I-: if\~- 1)N 1~1 .t{ 
" " 

hoy 
I 

h [ l J "'"' .·'~ . ·.' bl! .. ll .. '~- Jj~. ! :-- (< vJ.R V . · • •"' N I -
0 

.. 



,_.,_ 

0 l.dn IO OU d~ng qlio.n hi; frug 0!!51 - bi~n dq.n~ (2.1) vii lim illlfo;>O <jUall ne 
.ll:ng ou•t- thiri gilm I<H h~n (2.~). Nlliing !hilng ab .. ong ngu&i Ia lh~<bng •.ho. truoc 
d~:onj eong lbyc n~hi~m hr biGn """ il eb<>· <lluoug <OCil tbollng !lb d~ li~m han .0 lh~ 
sill d'I\DS bil!u u,,z, bifil chog ~ wmg '~~~: · 

t 

Aelj(l) "" aijmmll.a,..(,) + m,;.,~ S liijm•(!, .. ) tla,..{T)li"< 

B.luthvo (:i.t) vii. (2.5) Ill. ngugo n>.."u "~"' ahoy oho. (2.4) <il lb~ ou dy~g: 

. . 'I • . 

., [ 1 J N (N) ]-1 
C>l =' - ..... I + --'-- ·.· (T- 1) K (l,'<)dY. 

··<:l,b . · Ni · 
0 

llliy g!o el>on nUn lit bi~n lil nbAn Abou, Ia nUn mO li kbil ch!nh xi.c ·d.lllii2 con g. 
lh\fC DShitm : 

0 <'" < t. (2.7) 

'll'r<>D~ [:,J <Iii "~!!!~Ill\ •«~ lh 1rc m~llil,cm n\\!1 <ll:h ~~~illl wo 1•'1' ifr oM I !lloo ihOy ilnlh• 
TwurlPe !Unft U£!in h.ilnruh ibi ugh ~m hf IJRf.n Q~~ a,qen h:Unlh ~r,a EllghR~m 1!:'2~ 'f!Q £~haUl aM 

it\ro i~<l!li d~ ~•• ~icl> ioi ii'Qn~ iui !.on. fr.,g ••ill i&i il~"' dox'i'o >>i< <!!"Ill M11~ 
7~®, g,g. l~®Nj m~. C&o !!hg s~ ~~" Mi. lil.: 

lEa= h7iffi. o9~g" 109~fmti E~ = 2~1~ {) ·:~~., tOWNfm'Z" 

VI =·O,I3f, Vl = U,@[', G "'~,:!o. 9,S. !09 N/oo2, 

s;. 11\l)fi!! ildm~ • ., .. g iii' bil'" lrong !~l !., ... lllnh <1"11'": 

Cil.e o/J ~~~" !illFonglili~m !"~"~ '!:'"" w- I •iii clw i'O"l! ['1]· Slir d~ng o~e o6 lih (3.1) 
d ~CDi! llnxo (~.$) 1~ v~ d.o <l!<<mg c<>;ng <rng v&i do N khoo ililhi!lU (Hi~lil 1)• T~ lllh~lll 



ii•liw <il~ di~m ~~'if• ~>~lzi~m ~~~"' o~nb ill><<"'~ ""~I! I"G2. Nl!.ilrng miii ~~" elll d.o 1'0 wlht 
oli l"' h.l• mit UOog mil! bn djnb. 

Vl>i N =·2 hlr (2.8) I" ill" d01qo: 

[ 

.. . ( t .. ) 11/1 ~ 
hh = 2(1 - <t) -;;- l . . . -

.A>(O<+!} ·. 

I~ 
~i 

. 

B 
:::::- . 

. 

~ - ., -- - y 

5 
(f 

"' ""~ 
<(< .. 

' . , !lt'Pi" t;l; 

Hinh 1 

~ Trh «>.ob so <lt~h kH qui\ ly ibuy~l T~ lh\rO nghi('m <<II lh~ lt<m b$e rllh 
" il!Mnh gilt !il'i h911 <16i vui vo 1<~ dun nu&i 11·~· lw.,og l~ ;.;,, ·~ 2. '.!'"'• ~~ pG:l Ill bi~n 

si"' eua mi~n 1)., djnh. 

~ Co tU dung cOn~ !hue (3.2) d~ Unh thai ~ion ft&i h~n •"• wo lr~ fillr v4.1 i t 11 
tn,re ~""ng vm d~n llh&l. C~n~ lhuc do din~ <6 ib~ do\!18 eli<> •& ir~ ding hMinili oloJ!l 
nhil. iihung 'fOi <> chua "'h IbM ill' '\'0 !l'\1 d~n~ hu@ng. 

- D~ lbu dllrilt k~l qui cuoi oc·m~ cb c6 do oil !i~tl !h'l'• nghi~m v~ d~i tli l!l'o 
tMi d~ de dj.nh <l•h vii Cl'ic drrong ~ong hi bi~n hay ch•lng ti'ng ouill d~ do djali cic 
Uog so lrong llli~o. 

- Un~ suiH t&i h*n dio vi'i inJ 1•·\•·o !m&og .dan hili khi v&ng dOi · :>aro11 1~\IC •• 
khi vorg ki.Ong d6i dog lr\1< H ga~ dnr nhall vi& c6 tM tiub thoo c6og thti'c (l•!lt). 

D!a &hi' 
- Truilng D~l hpc Xag dl!ng 

llii N?i 



1. · KOJITY i1 OB M. A. Y cToii•ms,crt. r.m6KI!ll: ynpyr::; i!:fi~K!ill: opTOO'pi:llllll;llll: otl)l!i~'!!l:{. 
npo~HOC'Ii''b H DJ!SC'l'Hq!lloCTh. J\lt, 1\)71. 

:1. I:lAfi (1>0 <!lhl f. A .• EMt:.Jl"bfJFIOB P. <!l. Tioseme!iHe 'l'lllflillliX Ulimlill!l\p!i'!letKIIX 
otioJio'<eK H3 creKJionJJacT;Htll llpll M!iTCJibiiOM cmaTI!II, TIJ\i, N!, 1~72. · · 

3 •. TO VAN TAN· Oa djob eli• n .. nh Iron;: di~a l<i~n llif .!>ion· T"p <hi c" llQe 
•II ~. 1UI!6.. . . . 

PE3IOME . 
YCTOYllJUBOCTb YllPYfO BH3K.YJX II'YliPYfHX OPTOTPOTIHblX 

IJ.HJlUH)l,PHtiECKHX ObOJ10qEK 

B J\aflaoil .l'aeiore nOJtyqeao Bb!pa:KeH!!e Kp!!Tl!'IecKoro nanpl!lKeHIH! l\lll! ynpymx 
opToTpomn,rx UHJJIIH.ll.paqecKHX !J5:HoqeK Ha oc11ose Bbl.ll.elie!!HRIIceB)!oou<!JypKali.IIOHHblX 
TO'Ie!> 11 MeTo)la ,ynpyrc1 'sKBHBaJXeara uaii.ll.eHa qnpM:f.lla .'Kp'ITH'<ecKHX opeMeH .ll.llll ynpyro 
Bli3Kl!X OpTOTpOHllb!X 'u.!!llllliJlpH'leCKHX o6oJIOcleK lh con()cTaB.Ilel!fill KpiiBblX · p83Hb1X 
nopl!J\KOB n~eBJ!OOH11JJPI ali.Hl! C SKCnepHMeaTaJ!b!lbiMll .ll.alll!W1 OO.Ily'lei!O, 'ITO )l.Jll! pac· 
cMOTpe!!HblX!)OOJIO'leK rplmaUeli o6.1lacTuycToflquiJocm MoJKHo t'lHTat& Kke = 2, 

I 

, GIAl BAI TOAN D¢NG u,rc He DAN DEO ... 

(Tilp lra•g 14) 

Univ~ Cnliforrnla, Berkeh~y 9 1~68~ 
E~ BATHE K. J;- Fin He t>lN11HHlt fonn~Haiionll modelir:g. r.r:d :sohd.ion o_f non!iru~:nr dynamie 

t]x·oblwtts, AtH;...'A -S.em·~ 9-~n J,dA H~W, J. Cm~~r, McUh ApK)l" Meth· Erg. in p~.ess~ 

Je ~-E\VMAHK -£\., M. A mcUwd or comrm~ntlorn Lrr stn~ctural dynamks, ASCE J. Eng~ .Meche_ 
Dhr. ~ \'ul g5
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nymoll:::&m_te~]-Oal PJt:JClR lPi)f PA:.;~ N!t~ :W·;_~ 

ILAP.GE DEFOP.l>!ATI0:\1 DYNAMIC A:SALYSB OF EtASTOPLAST[·~ 
SOLID> !l1[ TilE FiNIT!> ELEMENT METHOD. u, t:PDA1'ED 

LAGllA:SGIAN FO!\MCLAHON 

As a t{])nli-nue1. para of [:~-] a!'). upda1er~ Lngrmr.{fnn fo-.rmU!hiaio:1 ls p~·csenled f()f 

___ far«.>: :s_~n·nin 'l\nd d~splaccm1.';~~t dynmm c .uil1l:~J.ysh if,[ ehaslophllst!c ho(l.es .. Comparison and 
·ev:~tt!l~n~.n] Of hOl.h ~ohd and u:,d3.!('d Lni!f<~n~~a:l forn-u.tl&iiO:ls WhiCh hnve hl(>~n. imulem~mh•d 
La -cQnrnf~R]~:!l:ttiora.:-f,.l m!lch-ronic$ ar~ ::Hii.·iun 1il'IZe i ar:,JJ d :sn1s;e;J. A modif,t'd fo~·m of th®· N©\Y'"' 
mar!~: m®thoJ. a.$ prupo:m~d ~o ir.R®!;tn.a© ~1H~ m~n~'-IH\l.U:a! ©q_l.!!aRions -t)f mo~iou., · 


