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‘BAN CUNG DEO TRONG VONG BIEN DANG LON I

Vil VAN THE

Noi dung bai bao may A dua ta mét phuong ph’dp méi xbc dinh-vivg chuo 1o
gidi thye. Phwong phap dwge trinh bay dua trén co sé khai niém- cic dudng gdv theo
quant digm 1¥ thuvét chly déo khi cht ¥ d&n tic dung cfa Ire mang. Cic k& qui ma&i
cho cdc trudveg hop cu thd duge duwa ra. Bai bao nay chia lim hal phdin. Phiin mdl trinh
bay iy thuyé&t chung. Phdn haila vi dy minhk hou cho IF thuyét.

§1. DIEN PAT BAI TOAN VA CAC HE THUC €O BAN

Xét ban c6 chu tuyéu C lam t& vat liés cung déo 1y lucmg ¢ frng sudit giét han
khi kéo o, d¢ day 28, chm ngoal IU( PJ(x, ¥v), P3(x, ¥}, cde nodi lue va. cac vén 16¢ hify

dang suy rong Mij, Nij, Ti, %55, Ap Tl. K¥ hién ui{x, y) 13 céc thanh phln djch chuydn

theo huéng x, y nm trong mit phing trung binh cfda DAn. W(x, ¥)I1& thanh phin djch
chuyén theo hwéng Z vudng gée véi miit phing trung bink cla bin, & day i, j=x, ¥
Chiing ta cd cée hé thie hivh hoe sau day:

. 1. Ca . B

nij = = lung +iaps + Wi Wy + WaW,l-

i:ﬂij = - \‘V,ij téng theo cic chi s6 £itng nhau,
0 a8y
( ) = .......(_..)_ . ),{ = -'-—(""3-*- (10')
at éx; X

Sg can bang clia bdn dwge md 1A héi che phuong trinh:
N:],] -+ ["] = 0 .
{Fi -+ \Tl] ‘]),3 + PP = 0, . . (1-3)
' _ _ Ti = — Mijsi,
F'3 — thanh phip nygoai jye theo huédng Z. :
Bign € duge chia lim ba phia ¢ = C* + C** 4 7% tuovnq Ong chinw che Tién ket

W = W 0, ui = ui = 0, Mlg ny =1, T\unj Py tréen CF (1.3)
W=W=0 Wi=0 ui=ui=0, Nijnj= Pi tren C* 8
W o= ‘JV = {, Ml]ll] = O, I\l][]; = Pi frén (_H’L (115’1

nj — thank pbin vee to phap tuyén trén bién C.
Ky higu uf, W¥* 12 cée thanh phiin cla veeto vim t8e djch chuy®e do it {1-2) ching
ta nhan duge hé thie sau

J (Piuj -+ pa'w*m = f [t — Miji + Nij W, W* + Nipiug'} da (1.6)
. A ' '

O diy A lé dién {ieh be mit cfia ban
Chiing ta chd y dén ddng nbh&t thire sau day

\1],111 ‘\\T:Ju %), = Nyjubg ' (1.7
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Gik s ditn tieh b duge chia lh*mh I phan v&i dicn tich Am duee bao quanh bm

fiu'dilg cohg Cum, lrong vang nay \]]u_l lign tue, s gidn doan chi xfdy ra trén che bign
Cm- Kln tich phan (1.7) trén A va ép dung cong thire (xreen chunq ta o

j.NI],iu da = E j m;uJ nmdC — f Nij LI"i‘,jalA_ (.1.‘8)_

‘ A - A
GCac phép hnh uwng tuf ciing ti\ rh (Tﬁi ¥0’l cae dai lugng khac, Luﬁ; cﬁng m

(1. 6} va (1.7) ehing ta cé h§ (hie
L

I (Piay + PsW*)dA = Z I Nij ufnjaC +'f Nijufyy dA +-

Cm

E J.Ml],m}W ([C + E j\ﬁll\v ,111]dC, ——2 ‘[ ‘qi]’W‘,]W* ﬂIdC + Do

+ E J I]WVV’ l];dL - j (\Tl] ].‘V:{;“T + Nx]‘Vl j\‘v) (]'1 . (1.9)
Cq ' A . : :
& day Cm, Ckv Cn, Csy Cq trong tng la dwong gidn dogn elia che bidn thu'(, dedi ddu tlcb

phan. N6i chung Cm == Ck == Cn = Cs = Cq- Néu ching ta chon truéng vin toc 4o sso
cho u khd vi, W ¢6 dyo ham efip hai tedr ra mot s§ dudng tai diy W e6 gidn doan. Tie .

{1.2), (1.9} chiug ta cb:

J. (Piﬁf‘ + PsWH da= (ﬁ (— Nijﬁf“ + Mt]’,i‘\:V* — NijW,1 W*)ﬂjdc—l-

A S C
. R
+ I Nijﬁf,jdA + J']Mij\.Nﬁj dA — 2 f mj\-fif,"j‘mdc +
A A Ca '
R
+ Z J. Ny WWide — JI (Nij jWEW + Nij W,];W)dA. -~ (1.10)
Cn A

Tt phuong trinh can bing tht ahit trong (1.2) ta co?

J- Nij,i\‘V,ﬂ-;\VdA = ._.‘[ Pi.\-’fi'\'\?di—\
A A
Chi ¥ la \V*i = ( trong tit cd che disu kién hiégn (1.3), (1), (1.5} dﬁng thire

(1,10 8& cho ta hé lhuc _ _
. ) . . .
.[ (PinT -+ PyWH dA — J‘ PiWWa*idA = — q} (Niju;‘ -+ MijW?j) nidC +

A A

+ 2 j.(NI]w M) WEnidC + f [(— NyW + Mjo Wi + Nuul,]]dA (1D
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& diyy Cn ehi cie deeng giy nfim trong midn A cfia béne Khi cha y t(n che ditu kién
Dign {[-5)s (1.4}, (1.B) ta s& thu duge:

q;/ [— Nijufmy — Mij i\;?‘mj}dc = — qi Miy WndC, (1.12)
¢ ' _ CH*

Sd hang the bai trong vé phfu ctia {1.11) ¢ho gid tri hao thn ning lwgng trén che - .

dudsng gl'fm doan, s8 hang endi cing la hao tan i ning Iu'o‘ng tmng Vung bién dang lign tge,

Co eiu che dugng gy cho phép dwéi tie ding ¢lia tai trong ‘b&n “s&- ph.-i_in chia
thanh mét 84 hitu Imn hoc vo cing che dwong ghy eb vi tri khm:g thay 661 theo thoi

gian [1] Cic dudng giy-ndy duge xie dinh tal cie ditm gian doan cfia w**[z] Chuyén _
ddng clia co cfiu s& gy ra do cde phin tid ctug quay twong di véi-nhau theo phwong

dwréng ghy. Suw hao tan nidng lwong ehi iy ra trén céc dwdng giy, tai dd cb cac blén

dang tdp trung.

Nhu d4 ehi ra trong f2, ‘}] cic gid thiét néu ra tlong l_y thuyét che dudng gy cho
phép ching ta bd qua u¥ s0 vai W* Do d@d cde co cdn dudng gly co lhé xem 1a déng
cho phép chl d6i voi ban ¢6 bitn khép va bién ngam. ,

Khi st dung tru-cmg dong cho phép la co cdn che dtréncr gﬁy lhfmg tlr (1.11) ching
ta thu duwge k&t qua: ‘

R .

jpawf“fIA— f PiWWH A = — j mi®ac + 2 ‘f (NW — M) B*ac (1.18)
A 4 o T B
& day N, M ldy gia trj doe theo Ca dwgce x4c dinh béi h¢ thie

N = N];’i‘llh;, M = Mijnin;j ‘ (114
fa mémen va noi hrc cia thigt dién theo phwong duing gy (hinh 1). '

Hink 1 ,  Hizh 2

F\ ~ 14 gbc gquay twong d6i doe theo dwdmng clia hai phiin t& k& nhao. Hai tdm cirag i, i
¢6 goe quay twong 8 61, f‘)"9 thi 0% s3 dwoc xéde dimh theo hinh 2.

§2. ¢cA¢ VAN TOC BIEN DANG SUY RONG — BIEU KIEN GI0T HAN —
QUY LUAT CHAY

Trang thai u'ﬂg guit via hién dang clia bin khl xfy dung hé toa d¢-dia phwong
tring voi Ligp tuyda t va phip tuyén u cla chc dqudng gy CTLI'OC ddc teung bdi cic trng

suft suy réng Maps Nap, Te va cic vén t8e bign drmg suy Iong Rafs A“B Y (%, ﬁ = b
ham hao tan co dang sau:

D = ]}Iaﬁxaﬁ ‘l“ Naﬁ)\aﬁ + .TaYu_ . (2-1)
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pdi vl bha ding hudng ditu kién giai han ¢¢ the trinh hav trong Wang
{I)k(\faﬁ, lYaB Ia) =10 {2.9)

Cac ham @k xae dinph mdt mit 16i trong khéng gian mc tug sudlt suy rong.

Quy luat Lhﬁ\ déo drrge xhe dinh theo hé thie:

ad . bL0) . 0]
xagﬂh k + A aff = Ak — k ,Tu'—"?-k'—'"j-.?\k}ﬁ._ 2.3) -

Trong truwong hop loug quat. khi. ohu ¥ dén tit ch chc thanh pha.n noi lgc t[u vige

xée d@inh @k rit khé khdn. Trong thye t& chi c6 thd xay dyng irong mét sd [111()nrs “hi B

rigng, vi.dy nhe bé qua dnh hudrg eha cac lge m'mg vi lre cdt [1, 2] holic chi xét 1loug
mat phing (M, N).
Khi che dwong gay a thing va Db qua. anh hum’lg clia"lwe cétl ta cd RS-

H.tt = ’Knt = 7.\tt —-}‘-nt = "{n = TL =10 (2-4) ’
Ti @6 ham hao tan (1.13) s& bidu didn trong dang don gidn sau:
P = (Nax W — Man) 0¥, - . (2 5

Bitn thie (2.5} 13 bam hao tAn cfia bin trén che dudng giy theo md i Lagrange
gay ra- do moi trudng vén tdc bién dang tap trung. Nhu vdy d@ khdo sat nang lwong:
hao tin ching ta chi clin chi ¥ d€n cdc md men Man va cic noi hrc Nun theo tiét: didn
cha, digng gi}' Néu cac dai lwgng nay duge chon la dng swdt suy rong thi cée vim tde
bign dgig suy réog lwvong ng véi nd s la:

han = WO¥, %an = — b7 ©(2.6)
Cac frog suft suy rong khae khnng gay 1a sy hao tan ning lweng dwge xem nhuw
;f‘t cde phan luc bén trong.

Viée xfe dinh duwdng gidi: han trcmg miit. phanﬁ (Mues Npn} c6- th® bing ba cdch
san ddy:

— Chuyén tryc ti€p dwdng gici han trong khéng gian cie Gng sudt Pioli Kirchhof
sang cie @tng suét suy rong nhue trong [5].

— Xét tiét dién cha phin t& theo dudng nﬁy ching ta. .88 duoe tiéu chudn gioi
han Trng sudt phép cye dai co dang (hinh 3)..

f=(N/Ng)2 4+ (M[M,) —1.=0 @

— Bd qua. sy tuong thc gita M va N, chiing ta s& nhin duge titu chudn giéi'han
kinh vuOng (hinh 4). Gid thigt v& sy lim vide doc lap cla cée ndi lre 48 duge Johansen
[1,2 ] st dung khi nghién ctu uén bén thudln tay.
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Hinkh 4% Hink 4
N = Nnn, 1\I = Nlnnni
M 0% N=20.H
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Sau khi thiéra nhan nidt dwdug vong gidi Han kin va [Bi {romg mat . phantr (M, Nj,
liam hao tan ning legny

D= (NW ~ )" (2.8
dege 34y dyng tiv cde lma sufl thire A, N vi djeh chuyén thire W ~doc theo cac duwdng
fgﬁy cing v&i dide trung chuv@n dong cia co e cde duwdng giy la goc quay lu-urng dai
ctia hai phan té ctng ké nhaun,

‘Rhiap dung hit ﬂang thitc 6n dinh. Druacker _ o
, AN -N) W@* — (¥ B > o o 2)
chﬁng_ta 66 : T ‘

D < D*= (N'W - M*)é* ' (2.10)

dﬁy M*, N* Tién he vé&i Wﬁ* .yt gua quy ludt chdy (2 3). N6i chung N* = N¥W, ﬁ*)
I* = M*W, 89 khong phiili tredug phan b§ fng suit trong co cu che duérnc gdy, citng
khong phdi 14 truéng phan b ng suit trong co cfu thyc. Chi khi ndo trudng co cdu cée
dudng.gly tring ¥6i treeng bién dang thue thi M* N® s& 1a trwong phan b8 tng
.sufit thwe.. Nhu (rong [4] 43 ehi ra rdng kbid ning nay biau nhr khéng xiy
ra vi cae co cdn dudng gly khdong bao hét cic trudng déng cho phép. Hao tan
iting lrgng trén bién C cting duge xf Iy mot cach thich hop. T quy. lugt chiy.déo digm
iwng sadt tng voi bidn dang tréun bién s& eho mé men udn. cue dyi trong {rudng hop
bien ngam va khong phu thude vao dich chuy&n thwe W{(x,y).
" K&t qui chung ta nhan dwoc hé thic:

D* = (N*W — MO = P, %) o, {ean)
ancf cha him F trong trwéng bop 1ong qnat g8 phu thuﬁc viae co ciu cac du-émc

ghy va dléu kign gié¢i han dwge cheon.
Tie (2.10), (2.10), (1-12), (1.13) chimg ta nhan dlrcrc danh gig san -

R .
3 'jpa\if*dz\ - I PIWWHA < (JS Mmazx B4IC + ZJ. F(W,é*)dc. | (2.12)
A C [

A Cn
& day Mmax la gid tri cye dar cta moé men theo lisu chuln gioi han duwge chon, C** =0
khi bien khép toan bo, C** = C khi bién ngam toan bo. Bit ddng théc (212) tré thanh
dfng thae khi trugag bign dang dong cho phép tring voi truéng thue. Noi chung didu
nay it xAy ra khi lép céc trudng dong cho phép 14 co cfu cic dwong gdy. Nhu viy khi
cho trude m{t co cfin che ('Iu-drng giy va mdt mil giéi han dooc chon, {2.12) cho ta
mbi lidn hé gifea ngoai Iye vd dich chuy®n thye cha bin.

§3. KET LUAN

Trong bdi ndy d@ xéy. dyng mdt phoong phip mei danh gida mdi lién hé
Ire — dich chuyén cda bén lam viéc sau irang thhi gidi han trén co s& "Lkhii niém cac
duong gy khi chi ¥ téi cde frec ming. DA nhan dwge bide thire dinh gia (2.12) cho bin o
hinb dang bdt ky, €6 cdc didu kién bitn ngam va khép va chiv tai trong dancr bt ky
PE tir (912) rar ra duge méi lién hé cu thé gitta Iye — dich chuy%li thuee chung ta cin
gidl guy8t cac bai fofn sau diy 4

— Chorni thich hop co cfu cac duéug giy thing

— Chou céc ditu kign déo thich hgp.

Mink hoa cho ditu nay duwge trinh biy Elong phdn hai ti€p theo. K& qui nhan
dwge trén ddy c6 thd mé& réng cho hin bé téng ot thép cing nbhu cde bin di hwdng
idng quét.

Dia chi . _ : ‘
Vign ¢o Vign KHVN _ Nhan ngiy 29/5)1084
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SUMMARY

RIGIC PLASTIC PLATES AT LLARGE DEFOBMATIONSI

By being sfatically loaded plastic plates can support loads exceeding the bending
collapse pressure, The behaviour of perfectly tigid plastic plales beyond the yield load d(‘peﬂds;
on changes in geometry to the plastic flow. Therefore in post yield behaviour l'he“defleciion
ean not be considered small in ¢omparison with the platé thickness. In this paper we
employ the equations of plates at moderately large deliections and the approximative
behaviour of plates introduced in/2,3/ by dividing plates inlo a number of rigid regioms
which have been separated by line hinges situated at locations where their diszontinui-
ties in W.i occur, an eslimalive method of the load-defiection relationship of arbitrovily
shaped plates having arbitrarily boundary conditions v developed. This methed is diren~
tty extended to anisotropic and reinforced concrete plales. o



