
BAN CUNG DEO TRONG VUNG IH~N D~NG UJN II 

VO VAN THE 

§M& a.Au 

Trong biti [8]' d~ trinh hay nQi dung ca b3n ella phuang phip danh gia m6i li~n 
h~ ·gifra ngo~i ll.Jc va dfch chuyen trong han d[ng hu&ng c6 elm tuyen bit k:f eh!u tid 
trQng ('6 (J~ng biit ky. :i3i~u thtrc ct<iuh gia tOng cjmit mOi lien h~ ngogi Ivc dtGb chuyi3n 
da thu duqc. P.bfin du6i day kh2.o sat vi dl} Cl,I th~. pbAn tich va chi ra iinh hu&ng cUa 
vi~c chQn cO' c-au phil. hiiy va d.ieu ki~~n de,o len ktH qua nh~n duqc. 

Xet bUn -chit nh$.t dAng hu&ng chju liEm kH kh&p thea toan bQ bien C, kich lhrr&c 
2a X 2b, a :> b, d~ diy 2H chiu t:li trQng phUn b6 deu P 0 = Const, theo hu6ng vuOng g6c 
v&i m~t trung binh cua ban. Khi d6 cOng thi'rc (2.12) trong [8] c6 d~ng sau day 

R s P.W*dA-< L I F(W, !i~)clC (0.1) 

A Cn 

Vi~c. xac djnh F(W, Ei*) ph~.,;~ thuQc vffo di~u ki~n deo va ca cilu ph3. bUy, b dAy 
chtlng ti se sir d\mg dtc ttieu ki¢n deo Ung suit ph<:lp eve d:;t.i va dieu ki~n hinh vuOng 
(xem hinh 3, 4 trong {8}) va ca cilu cac du&ng g~y chi ra tren hinh 1, 2 du&i dAy iia 
duqc stt diJng trong cac ,c6ng trinh [1, 2, 3~. o] 
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Hinh 2 
li~~n kfH kh~Yp theo bien O.U'(Jng 

c3.c Chr(ro-g g3.y hinh thQnh b~D 

trong hU.D. 

n. mt:u !HEN nto trNG suAT PHAP eve D~I 
" , (Hinh 3 lrong [8]) 

Dv3 tren ccr s& quy lu%t ch8..v deo chilng tB. xic dinh lluqc tr~.r&ng 
suat tren cAo c1m':rng gUy nhu sau; 
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Tru&ng ph&n b6 1ing smH (1.1), (1.2) 18. kbflc, hSu v&i trutrng lrng sufft (ttrryc d.c 
dinh trong [1, 2, 3, 4] v~ d<Jug ham ph£in b<J trng su:lt theo dkh chuyen cling nhu ve 
b:ln chit d6i xU·. v~ hinh thlic (1.1), (1.2) gi6ng nhu ket qua trong [9] ve dq.ng ham phin 
b6 rrng soilt theo djch chuytn nlnrng khac xa vi' ban chat c!Oi xu. Trong (J.l), (1.2) W(x, y) 
U. d!.ch c~uy~n t4tJC chrra bift din xic djuh. ehlr khtmg ph3.i I:i djch chuy~n x:lc .djnh 
dtrOC cua ca caU C<lC Utrang kh&p Ilhlr troug [9]. 

' . Tir (J.t), (1.2) cac rrng suat M*, N* se khong phv thu¢c vao ca cau cac duaul! 
kh&p duqc chQn ·rna chi phlJ thuQc vao truOng djch chuyen tht,rc, -·nh·trng n6i chung kb6Ii.g 
pMi Ia tnr&ng phfin bo rrng suat tht,rc. · 

Tt'r (1.1), (1.2) chung ta c6 th~ xac dinh dtrqc ham FIW, 6•) trong bi~u thrrc (O. 1) 
nhrr sau: 

FIW, th = F*(W Jli* 

{ 

M, (1 + 4 w• ) v&i ~ < ....!._ 
4H 2 2H 2 

w . w ' 1 
4M0 -· - V(Jl -- _..>-

. 2H 2H 2 

F*(W) = 

TU (J .. j) vao (0 .1) ta n b~n dugc • 

J Po >V*@A < L J M. (1 + .4 ;:: ) ·e·c1c + L J 
A Cj G1 

a ally Cj - lil. d.c dtrimg kh&p lren day W/2!'i ~ 1/2 

C; - 1" cac tl.u&ng kh&p tren day W /2H > t/2 _ 

w 
HI,-- B*cJC 

2H 

(1.3) 

(1·4) 

(1.5) 

Vi W(x, yJ lit djch chuy~n thvc chtra bi~t, nen vi~c xac djnh C; Cj khOng th~ thvc hi~n 
dtrgc. Chupg Ia se dy rlt)'ng cite danh gia sau 

Khi ky bl~u 8 = Max W(x, y) < .!._ thi C; = 0 
'r/ x,y 2H 2 

chtlng ta c6 daub gia 

M, 1 + 4---( w' ) 
4H2 

A Cn 

Khi a> 1/2 chlmg fa c6 blH dang thfrc 

1 + 4 w2 ?4 w . 
4H2 2H > 

do dci Ia c6 

w . L J ( w' .) . 0!, -- 8*clC <:: l\1, 1 + 4 -.- B*ctC 
~H 4H2 

Ci 

K€t. ho-p (1.8), (1,5), (1.6! t:";h"lwg la nb~.n dnqc t'hnh gia 

R f P 0 \V*dA < \!a(; + 43 2) L J B*dC, \/8 E [O,oo) 

A Cn 

(1.6) 

(1. 7) 

(Ul 

( 1.9) 

(1.7) 13. dit.nh gii thnin tUy toin h_2c ve y nghia ca hQc chi c6 nghia la chUng ta thay 

mtrc hao t{tn trfm clic duOng g[y Ci bUng gift trj hao tan l&n- han. Nhu v~y chUng ta 
se dAn den nhfrng sai s6 linh toC1n, y(d 1{2 ~ 3 ~ 1 sa.i s6 nhO c6 th~ chip nh~n duqc, 
khi ;J > 1 c·6 th~ diin den sai s6 l&n. D6 lU nhfrng h~n che ella ket q"uil. (1.9_). 
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2/J 

I 

dngc kCt quil sau: 

(1.10) 

& day PG = (I + e< 2 ~ 0l/~0 (3 - ~ol la tai tr.;ng gi&i h~n 
khi u6n thulln tltv. 
Khi ;o = 1 chlm-fi ta nh~tn d1rgc d.:mh- gi:l 'd6f v&i ca 
cffu cho tren hinh 3 

2 2 + 2 
p o• < 482 IX • . I + IX + 1 (1.11) 
6M0 2 2 

D~ d:ing Chi ra rilng co cllu v&i 
(l.lla) 

!... - ..:":';~_ ·- - --- - --- - __ J ----------
~0 = "'-2(-,1 + (3<X' + 1)1'21 

cho ditnh gia !61 nh[t 
p a' · <X4(soc' + 1)112 

-
0 -<•182 . . + 

~ M
0 

[-1 + (3a2 + 1)1''Jiso;2 + 1 _ (3"'2 + 11t''l. 

e<4(3<x2 + 1)1<2 + PG (1-12) 
PG = -----=~::::_~~---·,---- (!.12b) 

[-1 + (3o:2+ t) 112 ][3o:2 +1--:(3e<2 +1J112 

2.11.. 

Hinh 3 

& aa 

Khi x = 1 tile 13. dOi ,,&i b~n binlr vue.og co d{u kh6p theo c<ic }:uOng cheo cho 
t!lmh gia t6t nhat : 

p 2. 

sau 

__i!__ < 482 + 1 
6M0 , 

(1.13) 

Tr~n hinh 4 chi ra S\f phv thuQc ctia m6i lie~ h¢ I-gc-dich chuy~n vad tham s6 a· 
Khi sir dvng cac w ciiu dcr&ng kh&p chi lt·en hinh 1 cluing Ia thu dugc Ut qua 

d~y 

(1.141 

a day PG lil. l,rc gi&i h=J.n uon thdn tuy khi su dQng rn6 hinh pha huy tren hlnh 5, · 

2.(~ + _1) 
2 ~ ~ , 

PG = (1- ~o)(! .:_ "Jo}+ 1 + [(1- ;o)(!- "lo)J112 (!.J5 

20.-~---------------,-, 
xi 
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Hlnh 4,. MOi li~n h¢ li~tc~djch chuy~n 
tneo co cau tr¢n n±oh 2, khi tY 1~ 

kfch thq&c cUa biiu thay dOL 

Hlnh 5. Mo; lien h~ Ivc dich chuy~n 
theo eo can Uu&ng khUp dlrOng eheo 

l<hi tham so thay dlli. 



D€ d8.ng chl:. ra ding da.nb gia tOt nh&t, d~t duqc khi ~o = L ·1Jo = 1 chllng t:r nh*u 
l~i dugc ket qna (1.11) 

P,a' <;;: 282(1 + "') + 1 + "'' 
6M0 :J, 

Trang truimg hgp ~ = 1 tire la doi v6i hinh vuOng tir (1.11) Ia rut ra ~o = 1 •. Co 
cffu cac .dtio·ng .kh&p then du:&ng cheo.se. cho danh gia tot nMt. sl! ph1) tbu¢c CUfl. dallh I 

gilt (1.16) van tham so c< dugc chi tr~n hinh 5. So sanh cite Ht quit khi sir d1,mg cli.c co 
cfi:u kh3c · nhau duqc chi tr~n hinh 6. 
!2 -·--··---·-------

co cllu hinh 2. 

:-~--·-- co diu hinh 1. 

<luang n~m ! 
ngang 

h,rc phil huy u6n 

thu~n tuy. 

Hinh 6. So sanh k~t qua khi sir d\lng cite co 
c«u khilc nhau. 

§ 2. mtu KI~N rito BiNR VUONG (Hlnb 7) 
\ 

Tir ham hao tan nang hrgn g . . 
D0 = N°W0° - M0 0° (2-1) 

khi thtra nMn cac bien d~ng t3ng quat %~. = - 6*. ~~. = wil• qua quy lu~t chay deo 
d~ dang xac djnh dugc profil trng sufft tuang irng t~i di~rn D 

(2.2) 

V~y thi tr~ng tMi irng sua! (2.2) khong ph\1 thu¢c 
van vi¢c chi,>n co ch bi~n d~ng d¢ng cho phep 6* va vao 
tnrang djch chuy~n thgc W. Thay (2.2) vao (2.1) chUng 
ta c6 

Do i!6 

F*(W) = M, ( 4 ~ + r) 
2H 

(2.4) 

The (2.4) vito (o.t) va. san khi thvc hi~n cite phep 
tinh u6c h.rgng chlmg ta tbu cim;w d£mh gih sau dt.y 

R f P,'<V*dA <;;: Mo L J 6•ctc(43 + 1) 

A Cn 

(2.5) 

N~u sir dvng phtrcrng phap dugc trlnh My trong [5, 6, S] d6i v6i cite di~u ki~n 
deo lmg sufit phftp C\t_C dq..i va ti~u chultn hinh vu6ng. chU.ng ta IuOn lu6n ·nh~n drrgc klh 
qua nbu (2.5) tire Ia luOn luon nh~n itugc Sl! ph~ ·:thu¢c tuy~n tiob giiia ll!c vitdjch 
chuyh. So sanh nhiltng .ket qua trong tiel m¢t va trong philn nay .cho chimg~~,.t)l!\Y 
phuang phap trinh b~y trong cOng trinb nay c6 khii nang 1110 ti\ tot han ca d~c trung .ca 
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lH)c ella bG\n. \'i(~e ,c;li· d\1ng c;\c ciitou ki~::ll dt~o idHit Pl:wu he ,_;11h hiJ0ng tn.:rc lif.p d~n k(! 
qua .. Khi siT dl}ng tieu ehniln Ung l:iU:H ph~lp qrc dqi chllil£ la da nh*n duqc m6J liCn h~ 
phi tuyen gifra ngo:;ti ll,.rc va djcb. chuy'en tbve; diCu d6 mO l:l drrqc d~c trung phi tuy~t 
cUa ChrCmg cong 1ht;rc nghi~m [1,2]. Tlr (2,5) khi sir dl}ug ca c~u <-i~'\c duCrng gay chl tr@-n 
hinh 2 ch{mg ta .nh~n duqc ke_t qult sau: 

p a 2 1 + "2i;o • 
-

0
- <; 4-----· o + PG \;18 E [0, co) 

611 0 ~o(:J - ~a) ' 
(2.6) 

i'J day ti\i trqng gi&i h~n u6n thuan tuy Pa drrqc xac djnh bi'ri h~ th(rc: 

PG = (1- e< 2 ~)/l;,(3-i; 0 ) (2.7) 

Nhir da chi ra a pHn tren dimh gi:i t6f nhdt .trng v&i ca cffu c6 l;o = a-2[- 1 + 
+ t3o:2 + 1)'12]. Thay vito (2.6), (2.7) ta c6: 

p a 2 4oc2(3«2 + 1)112 
-

0
- <; · S + Pa· (2.8) 

sM. [~ 1 + rs<:< 2 + 1) 1
/ 2] [3o: 2 + 1- (3a 2 + 1)112] 

i'r day Pa dugc xac djnh theo (l.12b). 
Ttr \2.5) khi str d~ng ca du diriYng kh&p chi tren hinh 1 cMng ta nh~n dtrqc 

ditnh gia san <Uy: 

(2 •. 9) 

a d~y PG dirge xac dinh theo (1.15), (2.9) cho \a ditnh gilt t6t nhiit khi ~0 ~ 1, ·r,. = t. 
Tl'r (2.9) suy ra 

2 
p .a .-- , )" --- ""'2(«- + 1 0 

6M0 

o:2 + 1 + .c;_.:_:_ 

2 
(2.10) 

So simh kgt qua khi sfr d~ng cac dieu ki~n deo khac nhau va cite co cAu khitc 
nhau duqc cpi ra tren hinh 61 8. 

Tren dAJ da trinh bay vi dv bltn chii' nh~t chju Uli trong phan b6 d~u v~ 
bien tva b:in !C. Thu duqc cic bi~u thfrc 4anh gHt d6i v6i cac d.ieu k1~n deo Ung suA:t 
phitp cqc d9.i va hinh vu6ng v&i hai ca diu cite du&ng kh&p (l-Imb t, 2). Anh huOng 
hjnh d:ing ella bltn ]~n bi~u th-frc dt-Lnh gia lv·c~cljch chu:;/~n drrqc chi ra trf>n hlnh •f.5. 

' __ -;_:;/ 
,g. 1 -..::=-----------;r~==--:::::-;·-1 

--...... ~-~- ....... ---·--·'""·-· -~-·-- ->-----·· -l 
8.25 fl.::!. i( ?.'!J- ? iJ I,,~::)· 
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Htnh 8 ~ So _s3.i1h cac dinh gia D h~n 
duqc khi si'r Q1.10g d1c CW~u ki¢n deo 

khkc nhau. 

Ktj hi!u: ------ dieu ki~n lrng :mtH 
phftp eve d~i 
------ di~u · ki¢n hinh 
vu6ng. 
dt!Crng n:lm ngnng: lgc gir'Ji 
hq.n u6n 



Vi¢e chon t'!i~-n ki~n df~'] va ~~(I c8_u ph3. hlfy cc]_c du(Yil!i{ kh6p r(l icrlh hlr{nJg rtt 
lon Clt:n Uft-quB. (XFm binh 6.8). Fhuon:g ph<ip trinh bi:iy & tren uu v1~t hrrn _phu-ung fllulp 
duqc sii: d~ng trong l5i. N6 cho phfp nh(m dU't}C h~-thtic phi tuyen lvc ~ dich c~uy.~n kbi 
sU d~1ng dH~u ki~n deo lrng sullt' phltp Cl,tc d:}-i· Sai s6 ella phuang phap tich IU_y qua 
ba bu&c u&c ~rrqng: - k~i s-ii· clvng di¥h ere On djnh Drucker sai s6 se x3:y ra c}o_ S'l,l' 

ch~nb l~ch gitra tnr&ng ph3.n b6 (rng suit th~c v:3 dQng c.ho pher;. -- Khi thay the_ ~an·g 
luqng haoJan_t~·f!n 4"uCrng kh&p· b&ng nang lll'l;mg hao tan 1(rn hun (xem bi~u th(rc (1-.7)). -:­
cuOi cling la vi¢c thay the djch chuy€n lhg_c bilng gla tr~ l&n nh3t ciia r~6. Nhrr t'a_ UK 
biH !6p ci1e ca dlu du:irng kMp kMng bao bel cac truirng n,;mg cho phep, dong th<)·i do 
sai s6 lich liiy ita neu phucmg phap trmh bay lren day khOng cho phep chung ta nh~n 
dtrqc lOi gi::H chinh xic ct'ta b:li toan. Nhung dU sao chllng ta van hy vQng nftn.g cao d¢ 
chinh xac cua phuang phitp qua vi~c chqn lhich hgp ca can cite dtrirng gfiy y ito nay 
nliy sinh tren ca s& khito sat do lhi m6 ta tren · hinh 6. Trang truiYng hqp khOng nh~n 
duqc 16-i giili chinh xic phrrang phip x§.p xi d6ng vai trO quan tr~mg. Troug s6 cac 
phuang ph:lp xap xi [I. 2, 3, ·!I phtrang phitp trinh bay lr~n day c6 gia tri tich C1fC han 
do n6 dll chi ra vllng nguy hiem khi thil~t k€ sa b¢. 

D!a chi: Nh411 ngily 29/511984 
Viin Co h0c Vi!n K,BVN 
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SUMMAHY 

RIGID PASTIC PLATES AT LAHGE DE!'ORMATIONS 

The metho~l developed in [8] is applied herein in onler to obtain estimations of 
the }~ad-deflection relationship of the hinge supported rectangular plates acted on by a 
unifo·t·miy distrihulerr loading. The plate is mad,• ft•om rigid perfectly Ijlastic ·mate,rial 
wbieh yields according to the square yield condition and maximum normal yield condition. 
'fhe plastic -hinge line p::ttte_'·ns ~how,1· in -~igs. 1. 2. are chosen. The obto.ined resnHs are 
presenled in figs. 4, 5, li, 8. 
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