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_ Trong bai [Sj da trlnh hdv ngi dung oo b:an clia phiong phap C'Ianh gia mor hén
hé gita ngoai lwe va dich chuy%n irong bdn ding huéng €6 chu tuyén bit k¥ ehin thi
trong 6 dang bt ky. Biéu thitc ddnh gia tdng quit mdi lién hé ngoai lwe dich chuy&n
da tho duge. Phiin dwsi diy khio sat vi du en the, phan tich va ehf ra anh hwdng cda
vige chon co eciu pha hiy va didu kién ddo lén k&t qud nhin dwoe.

Xét bdn chit nhit ding hudng chiu lién k&t khép theo toan bo bién C, kich Lhude
2a X 3b, a > b, 46 day 2H chiu tdi trong phan b déu P, = Const, theo huéng vudng goc
v&i mit trung binh cfia ban. Khi d6 cdng thirc (2.12) trong {8] c§ dang sau day

R

: j. WA == Z J_F(W-,é*}dc S - 0.0

A . Cn
Vige, xdc dinh F(W, %) phu thude vio didu kidn déo va co cdu pha Rhy, & day
chung ta s& st dung cae didu kign déo &ng suft phap cue dai va dign klen hinh vaodng
(xem hinh 3,4 trong 18D va co cdu cic dudng giy cbi ra trén hinh 1,2 deéi day da
dugo s dung trong cac céng trinh {1, 2, 5, ¢}
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Clc ky higu: =----- litn k& khép theo bign dedng
"ngoin ngoéo:  cac dwang gy hinh thénh  béw

trong han.
§1. BIEU KIEN DEQ U'NG SUAT PHAP CUC BaT
(Hinh 3 trong [s]

" Duya trén- co sd quy lugt chdy dio ching ta xic dinh duge treéng phin bS éng
guit trén cde dudmg gy nhw sau;

N* W M* w2 1 .
o2 M v L)
K, 2H M, 4H . 12H 2 o
* w1
N 1, M¥ = p véi = — (1.2
N, 9 p
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Trudng phin b& Gng sudt (1.1), (1.2} 14 khéc hfn véitrweng Gtng sudt dooc xde
dinh {rong [1, 2, 3, 4] v& dung ham phin bé @ng sudt theo dijch chuydn ciing nhu ve
bin chdt d6i xt. V& hinh thwe (1.1), (1. 2) giéng nhw két qua trong [9] v& dang him phin
b8 Gng suft theo dich chuyén nhwng khac xa v ban chdt d6i x&. Trong (1.1}, (1.2) VW (x, v _
'.”Ia dlch chuy%n thtrc chwa biét cln xic diuh cha khéng phzu 1a dmh chw%n xic dmh e
‘duge clia co cfu cie deong khop nhu trong [9]. : :
':"’__«__, T (141, (1. 9) she wng sudt M*, N* s& khong phu thudc vio co cdir eé : _
khcjrp dwoe chon ma chi phy thude vao truwdng dich chuydn thuc, nhtmg noi chung bong. L
""phﬁl 1a tru-orng phan b3 ong suit thye. SN
S T (1 1} (1.2) chiing ta c6 th¥ xac dinh duge ham F(W, B*) ireng biku thu‘c (@ 1).1"'-
nhu san: .

Fiw, 69 = p(w)i* o --(1;_3_)
&y - . !
7 Mo (1 + 4 “2 ) véi i Q—I :
FH(W) = ) 41 W. 2H 2 (1-4) \1
M, vEi —— lﬁi :
2

Thé (1.4) vio (0. 1) ta nhin du’ac

- P, WA < Z f M1+ 41_) B*dC + E o, gac sy
2 HE ® oM
5 -

A B 1 G _
& day Gj' 12 chc dwong khép {rén ddy W/2H < 1/2
— 14 cac dwong khép trén ddy W/2H = 1/2

Vi W(x, v) 1a dich chuy®n thye chua biét, nén vige xac dinh Ci Cj khODg thd thye hign
dwge. Chupg ta st xdy duyng cde danh gid sau

Khi ky higu , 3= Max‘-W—'(—XQ'—Z‘\’— <Ywmici=o
\v‘x,y 2H 2

ching ta co danh gid

J‘ P WA << Z j‘ M (z + 4—&) frdc 1.6)
42 - ,

N _
Khi & > 1/2 ching ta co bét ding thic
W W 1 '
1+4—>4~—w—:¥——-€(—,w) (1.7)
4R* 20 2H P

do d6 ta cd :
P

_— .
J 4N, —— ¥ < AL, Z 4 ) frac (1.8
2§ 4112
, e

Két hop (1.8), (1.5), (1.8} ching (& nhin dwee dinh gia
. R )
jﬂ Poxir*m; <M1 - 487 Z j fdc, V8 < {0,=0) {1.9)
A . Cn o
(1.7) 1a danh gia thodn iy toan hoec v& § nghia co hoe chi b nghta I3 chﬁné ta thay
mte hao tin trén céc dudng giy C bing glé trj hao tan 16a-hon. Nhu vAy ching ta

sé din dén nhwng sai s6 linh tobn, vl 1/2 <% 8 =<0 1 sai 80 nhd c6 (h¥ chip nhan du-c;rc.
khi & =1 o6 thd d,ﬁn d&n sal 88 16n. D4 1a nhﬁ'no han ché eoly k&t qud (1.9, N
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Ehi st dung co ecfa fhrdrng khép hinh 6 ching ta ef thu duge k&l qui sau:

Py’ 1+ alf
< 482 °+P,amfb, 10}
‘.\ oM, w4 & G G a (1.10
A S s e oo (rziay G—(1+aa2§ WEAS — &) 14 i trong gidi ha:n
F1N ptl kii uén thuin to
H : ud uy.
' | Khi &§,==1 chitng ta nbin drge diuh gia @51 vei eo
: ' c¢du cho trén hmh 3 : .
aZ + 1 a4t -
: | 26 GM <482 = T (1.11}__ :
. 1 : 6M; . L S
: \ -DE& dang chi ra ring co cfu véi S
! i E = ar2[—1 4 (3 + )12]  (L1ta)
YN T cho danh gla t&t nhdr
— P4l at(3a? + 12
fa ot < 432 - —_—
Hink 5 oM, - [+ (3a 4+ 1)12][3a2 + 1 — 3a2 + 1))
) . , d(aat 4 ) + Pg : i(mz)
— _ a®(3a” 4 1)
G da Pg = ( (1.125)

[= 1+ (32 + DI2][3e2 +1— (3 + 112
Khi «==1 t&c 1a &8 voi ban hinh vuéng o edu khdp theo cic dwdng chéo cho

© d4nh gia tét nhat: ’
Pea L4841 o (1.13)
63,

Trén hinh 4 chi ra sy phu thude cla mdi lien hé lre-dich chuy%n vad tham s8 «
Ehi s& dung cac co ofu dudong khép chi tréun hinh 1 chéng ta thu dwge kdt qui

sau diy . S
% 1

#(2 )
P T &

P.a
— &

oM, > (LB — 7, + 1+ (1 —E)( — )]t

& day Pg la lyc giéi han ubn thulin tay khi s& dong mé hinh pha hiy trén hinh 5. -

-4
. _L(_“_ L El )
2 \ 7, . :
: (1.15

Po = B T o)+ 1+ [ - By = 21 .

+Ps {1.14)

27 e i
’ ' /
€ ‘
3 % /s )
Q) e ‘ {(’5
S e ¢
wi ” ya fo - 4
: / e -1 ' e Pt

& R

8z5 a% a75. ra o G25 859 475 ra

Hink 4, M8i tign he lwe-dich chuyén Hinkh 5. M&i Hién hé lue dich chuyén

theo ¢o ciu trén hinh 2, khi ty le theo co cfiududng khop dudng chéo
kich thuéc eclia bin thay d4i, khi tham sd thay abi.
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Dé ding chi ra ring dénh gia tot nhit dat dwoc khi §, =1, n, =1 chung ta- phan
lai dwoce ké qné (t.11) .

Pa : =
M o (1._._16). -
. . E'M 4 ' ' TR
‘Trong trwdng hop « =1 tire la &6i' voi hink vubng 1t (1 1) ta rit re &, =1.Co
¢fiu che dudng khop theo dudmg chéo 8 cho dénh gia tdt nhit. Sy phy thuoc ol 1
gid (1.16) vao tham s8 « dwge chi trén hinh 5. So sanh cge k&t qud khi s dung_ b
cdu khac nhau dwge chi trén hmh 6. _
72 : : -
. 10 B e co cfu hinh 2
7 [*] ) . B I .
¥ P ca cén hinh 1.
PN 7 :
% P dwéng ndm { lye phé hiy udn o
4 X ngang thuin tdy. ' i
4 ,,,’“’? . |
23’“ Hink 6. So sanh k& qud khi s& dusg cdc co
] cdu khéc nhau.
N — ,
g ocs o5 G775 r

§2. PIRU KIEN DEO HINH VUONG (Hinb 7)
]
T& ham hao tAn ning lwong ‘
* o NPWO® — prEe @D

khi thirta nkdn cic bién dang tﬁng quat wiy = ~ ¥, )\nn = whe qua quy luit chiy ddo
& dang z4c¢ dinh dwge profil ¥ng sudt twong teng tai 4idm D

M* = —M,, N* =N (2.2) ,. ) B
, o o, | : ﬁ/}:ﬂb :.j“?— &

Viy thi trang thai Gng sudt (2. 2) khong phu thude g i 5
vio vige chon co cAu bién dang dong cho phép 8% va vao. . ! _ |
treong dich chuy®n thwe W. Thay (2.2) vao (2.1) ching '
ta ¢o ‘ i

o o
0¥ = (N,W + M,)0* = 0(4":31?_4_ )ﬁ* (2,3) ~f vz
2
Do & s B b
2 W -
FE(W) = M, (4 —_ 1) (2.4)
Thé (2.4) vio {0.1) v& sau khi thye hitn cac phép Hiah 7

tinh uwée lwgng ching ta tha dege dinh gid sau day

R
j PWHdA < M, Z j 62de(43 + 1) (2.5)
A Ca .
Nga sk dung phwong phip dwge trinh bay trong [5, 6. 8] d6i véi cac didu kién
déo Grng suit phip cye dai vA tiéu chufio hinh vudéng ching ta ludn ludn nhin duwge két
qua nhu' (2.5) t&e 1A ludn ludn phin dwge sy phy! ‘thude tuyén tinh gitra lue va d.;ch .

chuytn. So sanh nhing k&t qui trong ti€l mt va trong. phéu nay cho ching ta
phucrng phép trih biy trong céng trink ndy cé kha nang o ta t6t hon cd dic i)




~hoe efia bén. Vide str dung cde digu Lign déo Ixhﬁc‘ shau s& dnh hivang trag tiep dén ki
qui. Khi s dung biéu. chnmr ang sudl phdp cwe dat chang ta dd nhan duge mii fién ho
pht tuvén gifra ngoqi lwe va dicb chuyén thye; ditu §6 mo 14 dwge die trung phi tuy&t
clia Cﬁmng cong thwe pghitm [1.2]. Tw (2.5) khi s& dyug co cdu ehe dudng gdy chi trég
hmh b ching ta nhﬁn duge két qui sau:

1+ a?f, X e
Poa’? T i 3+ Pe, WOEI0, 00) . (2.6)
BM, Ea—~E50 . : ; _
& day ml tIQng gu‘n han ubn thuau tuj, PG Gu-oc xde dinh bErl hé thite s
Po = (1 — a2E )%, (3~ . e

Nhir 43 chi ra & phin trén daah gis t50 nhidl fing voi to cfn 6 E, = a‘z[—— 14
+.2¢? + 1)'/2].. Thay vao (2.6), 2.7) ta c6:
~ de?(3a2 + 1)i/2 . :
Pea defae 3+ Pg- @28
8M, [« 1 + (3a2 + V2] [3? + 1 — (3«? + 1)172] . ‘
& day Pg dwge xdc dinh theo (1.12h),

“Tr ¢2.5) khi sfr dgng co cdu duodng khop chi trén hink 1 ching ta nhin duge
d4nh giad san d:ay' '

Pt,a2
6M,

& diy Pe dwge xdc dinh theo (1.15), (2 9) cho ta danh gia t6t nhit khx £, =1, 7, = 1.
Tir (2.9) suy ta-

< 4Pgd + Pg o @)

L | |
Porl et gy 4 EL | 2.10)
&M, 2 '

So sanh k&t qui khi s% dung che didn kién déo khic nhau va cic oo cdu khie
nhau dwge chi ta trén hinh 6 8 ]

KET LUAN

Trén didy di  trinh bay vi du bin chir nhit chju. t8i trong phan hé déu vé
bién tya binm 18. Thu duoe cAc bidu thae danh gia 461 vai chc didu kién déo tnrg sufit
phép cyge dai va hinh vudng véi hail co cfu eic dwong khop (Hinb 1, 2). Anh hudng
high dang cta ban lép biku thue diuh gid lwe-djck chuyBn dwge cbf ra trén hinh 4.5,

8

Hink 8: So sinh chc danh gia nhin
dwge khi st dyng cde ditu kién déo
kbic nhau.

K hig#t e — diBu kién trmg suit
' phip eye dai

N -1 kién hinh
vudng. '
diong nidm ngang: lue giod
bhan udn

2

T




Fiee chgn digu kign déo va oo cdu phi hey cac dwéng Lhop ecéd dnh hudng red
lon @¢n k& gud (xem binh 6.8). Phuong phap trinh bay & trén un vigt hon phucmg phap
dwoc st dung trong i5i. N6& cho phép I}hﬁn dwoe hd-thac phl tuyén lge — dick ¢ uyen Lhi
s, dyng digu kién déo ttng suft- phip cuc dai- Sai s6 cha phuong phé.p tich liy, qua

ba butc wée lwgng: ~- khi sit dyng dinh d8 &n dink Drucker sai s6 s& xdy ra do st
chénh lach gita truwdng phan bd ng sudt thye vi dong ¢ho phép.— Khi thay thé’ ning

lwong haoin trén dugng khép bing ning lugng hao tan (6u bon (xem bifu thie (177). =
cufi cing 1 viée thay thé dich chuyén thype bing gid 1ri 1&m nhél cda né. Nhw iz da
bi&t 16p chc co cdn dwong khép khéug bac hél che truong déng cho phép, ddng 1héi -do
sai sf tich liy da _néu phu‘ﬁmg phéap trinh by trén day khong cho phép ching ta nhin
duge loi gié. chinh x4c cfia bai todn. Nhung 40 sao ching ta van hy vong nangcdo df
chinh xic cia phwong phip qua vige chon Lhich hgp eco cfu cde duong ghy ¥ d9 nay
ndiy sinh irén co s& khio sit db thi md ti- trén” hinh 6. Trong trudng hop khﬁug nhin
dwoe 1ori gidi chinh xic phwong phap xfip xi dong vai tro quan trong. Trong s6 céc
phuong phap xdp =i |1, 2, 3, 4| phwong phap trich bay trén day co gia tri tich eye hon
do 06 di chi ra ving nguy hi#m khi tbi&t k& so bo.

Dia chi: Nhdn ngdy 29/5/1984
Vién Co hoe Vidn K;HVN : ’
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SUMMARY

RIGID PASTIC PLATES AT LARGE DEFORMATIONS

The method developed in [S] is applied herein in order to obtain estimations of
the load-deflection relationship of the hinge supported rectangular plates acted on by a
uniformty distributed loading. The plate is made from rigid perfectiy plastic material
which yields according to the square *,fc-ld conditien end maximum normal vield condition.

" The plastic hinge line patlterns shown in fma 1. 2. are-chosen« .The obtaived resnlls are
“presenied in figs. 4, § #, 8.
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