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ON DINH CUA BAN BI NEN DONG THO1
HAI PHIA THEO QUY DAO PHUC TAP

PAo VAN DUNG

Theo hwéng nghién ciru di chi ra trong [1, 2, 4], bai niy xét sw n dinh cia bin mdng din
déo vé&i qua trinh bién dang phirc tap, xdy dung phweng phip x4c dinh lirc 641 han va chira dnh
huwéng cia qui trinh dit tai phirc tap téi sw 6n dinh cda bén. -

1. CACH DAT BAI TOAN ON DINH

Xét bin mdng chiv nhit canh g, 6, chisu diy h dit trong hé D& cic vudng géc Ozyz sao cho
Oz vudng gdéc véi ban. Gil thiét bin twa bédn R tai cdc bidn 2 =0, z = a, y = 0, ¥y = b va chiu
nén dbng thdi hai phia béi cic lwe thay ddi theo quy ludt bit k¥ cida tham 58 t 1a Pyy{¢), Pro(t),
P22(). V3t ligu 12 khong nén dwoc va khong xét dén sw xudt hién mi®n ¢t tdi trong ban.

1. Qua trinh truéc khi vong

Ta xem rang, tai thtr difm ¢ naoc d6 khi ban bi nén, t3n tai trang thdi ¥ng suit phing mang
trong bdn nhir sau

o1y = =Py(t), o022 = —Palt), o1z =~Ppft]
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Cic thanh phin tenxo t8c 45 bién dang twong #ng xdc dinh theo I¥ thuyét qui trinh dd cong
trung binh 13
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trong dé ¢' = ¢'(S); N(S,t) = o.k(s) .
Phrong trinh xdc dinh 48 dai cung cda gily dao bién dang nhu sau:

d 2,5 . . . . 2y
as 7(5%1 + £11622 + 522 + Efg)uz = F(s, t) (1.3)

dt /3
2. Qué trinh sau khi vong
Gi4 thide ring cdc lwe ngodi phu thude vio cic tham s8 tai t. Tai thiri diém t* (cin xic dinh)

bin bi véng, tire 12 xuit hién dang cin bing l4n cdn. Khi d6 hé cdc phwong trinh én dinh din déo
cia bin cé dang:
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Viéc gidi bai todn 8n dinh quy v& nghién ctu ddng thai hé 2 phwong trinh (1.3} va (1 4) cling
v&i cac digu kign hign d3 cho.

2. PHUONG PHAP NGHIEN COU

Phwong phip chung dé8 giai bdi todn 13 chon nghidm é6W sao che thda min disu kién bitn
dong hoc, dem thay vao phwong trinh (1.4), tir diu kign tdn tal nghi¢m khéng tim thwomg, suy
ra hé thic xdc dinh lgc t47 han. 4] diy do tinh phirc tap cila qua trinh (théag qua tham s6 t),
nén dé xdc dinh lwc &1 han ta phdi k&t hop véi phuong trinh (1.3). Sau day trinh biy mét céch
twirng minh ¥ twong trén.

Tiwr digu kién bién déng hoc ta chon

5W“-Acos( + sz) ’ {2.1)

D& thily ring cdch tim nghiém nhw viy thda min ditu kién bidn twa bin I8 theo nghla tich
phin. Thay {2.1) vio (1.4) vA tir diu kién tdn tai nghiém khéng tim thudmg, tic la A # O thu
dwee ' :
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Pua(Z) 22 () (1) + () - EEER (1)

+3(0) (5)+5(5)(5) (D) () = ()] 22

3h . .
Gol 1 = T 12 d3 un cda bin va dit o = -, khi d$ (2.2) c6 dang
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Gid tri téi han P = Py;(t.) dwoc tinh twong fng véi gid tri t = £, clda tham s& £, Gid tr t*
tim dwoc bing cich dong thiri gidd hai phwong trinh (1.3) va (2.3).

~ Dé minh hoa xét bdn méng canh a chiu nén déng thod theo hai phia Oz, Oy béi hai lwc P(t)
va g(t). Tinh todn két qui bing s8 lwc t&1 han cda bin khi ban lam viée & trang théi din hoi va &
trang thai dan déo véi qud trinh dit tii phic tap vi dit tdl don gidn va so sinh cdc k&t qui d6.
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3. BAN VUONG CHIU NEN THEO HAI TRUC
Ky higu

Ullj—Pl]_z—P(t), 0'12:0, ngwam:—q(t),
o2 =(P?=Pg+q*);a=b; 11 #0, é22#0; 12 =0

i

Phwong trink 48 dai cung (1.3) din vé

d 2 /. ) ) 5\ 1/2
3:-—(Efl+511'&'22+552) EF(S,t] ‘ (31)

di 5
Hé thirc xic dinh lwc té1 han (2.3) cd dang
2
2 of2\? _ 3CGrfey 1 3/ o [P(2) + q(t)]
P ( ) T P() + q(t) [4 4 (1 pN) o2 ] (3:2)

h

Bai todn tim cde gid tri loe t&1 han Plt), ¢{f) quy v& vide tim gik tri ¢ = ¢t* cda tham =8 tii
ma wng v&i né P(t] va g{t) dat gid tri nhd ohit. V1.5 ciing 14 him cla ¢ nén gid tri t* thn dwge
bang cich giii d5ng théi 2 phwong trinh (3.1} va (3.2). '
DE tién lgi cho #inh todn bing &, ta sai phin (3.1) nhw sau: Gik st ¢ bifn thién trong [0,T]
nao dd, chia [0, T} thinh n bwéc chia 0 = ty,#y,...,t, = T véi budce chia 7. Khi d6 {3.1) twong

duong véi .
Sing1) — Stn) = 7 F8,, St (3.3)

Gih s\ qity dao dit tdi dwoc cho bdi quy ludt sau

4

Pt
P(t) = Py + ¢, g{t) = [ (3]] (3.4)

£

Véi Pag, Py 12 céc hing s8
Khi d6 cwdng 46 ing suft (1.1) bing
2 5/ p3 8 ps] 72

T = [(me +t} = (Foo +£)°/ Py + {Poy + t) /Po] (3.5)
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Céc thanh phin tenxo t8c d6 bién dang
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Phwong trinh (3.2) din v&

2 3Gn? 3
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o
(Poo + ) + 1220 12 o v
16
Nhin zéi;
a) Néu vit the dan hoi tie 13 ¢ = 1, o = 1 ta cb phuong trinh xdc dinh lwe t&i han cho
bén dan hdi (theo Euler} [3].
b} Néu qua trinh dit t4i 1 don gidn, khi d6

_ 1 gy . _‘¢r(5u)
PNE3g e, Pt T aa

ta ¢é phuwong trinh xdc dinh lyc t&i han khi st dung ly thuy8t din déo nhd [3]. 7
Nhir vy dwa vio cdc hé thire (3.1}, (3.7) ta cé thé xdc dinh tham s8 tii t&i han ¢*. Céc luc
t&1 han P., g. xac dinh nhuw sau P. = P(t.); g. = g(t.). ‘

KET QUA TINH TOAN BANG s0

Tinh frc t&i han cho bin vudng bing thép 30XTCA, v& gidi han chiy o, = 4000kg/cm?,
3G = 2,6.10%g /em?; Poo = 2830kg/cm?; Py = 4500kg/cm®. TY s8 a/h 1y cdc gid tri 13 22, 25,
28, 31, 34, 37, 40, 43, 46, 49. : :

Céc két qud céc lwe t61 han cho bdd bdng 1, IT, TIT

Nhin zét: : .

a) Gid tri lwc t&1 han tinh theo Euler (dan h8i) (béng 11} ludn ludn 16n hon lwc t&i han tinh
theo cic 1y thuyét déo phirc tap va don gidn, hon nira khi vat thé chiu tdi phirc tap gid tri cla
hre t&1 han nhéd hon so v&i luc t&i han khi dit t4i don gidin (xem bing I va 11). Dign nay phi hop
véi tinh chit co Iy cda vat idu. Trén db thi lién hé giva o}, vé&i a/h, ta thiy d6 thi cda dit tdi
don gidn nim giita 45 thi cia dan hdi va de €41 phic tap (Hinh 1).

b} Qua vf du niy cho thay khi bin mdng cd t§ =8 % > 40, téc 13 46 mém ¢ = E,h—a > 120 tdi

t&i kan tinh cho ban din hdi, va bin dan déo (ké ca phirc tap vd don gidn) tring nhau. Do viy
khi bdn ¢é d6 mé&m 1ém st dung cdng thirc Euler 14 hop Iy. Trong trwdng hop niy bin mit én
dinh ngay trong giai doan dan hoi. )

¢} Vi du cho thiy sir cin thiét phai tinh lwc t&i han theo Iy thuy&t qué trinh din déo A8i véi

cic bin diy hon (% < 40)
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Bdng I Bin dan - déo chiu qud trinh d3t tdi phic tap

a/h t* 5.10° P, qs Ty,
22 1630 1,9516 4450 4310 43830
25 1570 1,7503 4400 4100 4256,0
28 1550 1,7086 4380 4040 4223,1
31 1510 1,6236 4340 3880 41255
34 1480 1,5814 4310 - 3770 40657
37 1440 1,5388 4270 3860 4000,3
40 1240 1,4084 4070 3020 3661,9
43 984 1,2806 3810 2320 33206
46 744 1,1903 3570 1790 3095,2
49 518 1,1209 3350 1380 29144

Bdng II. Bdn din - déo chiu gud trinh 43t t4i demn gidn

a/h t* §.10° P, s T
22 1700 1,9507 4530 4390 44615
25 1640 1,7502 4470 4170 4328,2
28 . 1620 1,7025 4450 4100 42857
31 1560 1,6233 4350 3920 4175,9
34 1510 1,5809 4340 3800 4095 4
37 1440 1,56386 4270 3660 4000,3
40 1240 1,4084 4070 3020 3661,9
43 984 1,2806 3810 2320 33296
46 744 1,1905 3570 1790 3095,2
49 518 1,1209 3350 1380 2014 4

 Bdng 1. Bdn dan hoi bj nén déng thoi hai phia

a/h t* 5.16° P, Gs Tu,
22 3460 5,7838 6290 17200 15038,0
25 2960 4,1221 5790 12400 107180
28 2540 .3,0500 5370 9116 78301
31 2160 2,3511 4590 6820 6113,0
34 1830 1,8957 4660 5160 49287
37 1520 1,6004 4350 3940 4160,9
40 1240 1,4084 4070 3020 3661,9
43 984 1,2806 3810 2320 33286
46 744 1,1905 3570 1790 3095,2
49 518 1,1209 3330 1380 29144
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Hinh 1
Dwimg 1. Pan - déo phic tap, Dwing IL Pan - déo don gidn, Dwing ill. Pan hdi

KET LUAN

Phuwong phép gidi bl todn trén diy cho ta khdo sat dinh tinh vi dink lwgng v& sy &n dich
cta ban khi chiv qua.trink dit tdi phtre tap. Cdc két qua nhan dwoe ¢é ¥ nghia Iy thuydt va thoe
e, : -

Téc gid chin thinh cim cn gido sw tién s1 Dio Huy Bich d3 hwéng din céng trinh nay.

Cong trinh ndy dwge hodn thanh véi sw tii trg cda Chwong trinh Nghién céu ce bin trong
linh vuc Khoa hoc tu nhién

Dia chi: . . Nhdn ngdy 5/3/1998
Pai hoec Téng hap HN
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SUMMARY

. ON THE STABILITY OF THIN PLATES SUBJECTED
TO BIAXIAL COMPRESSIONS OF COMPLEX LOADING

In this paper, the method for calculating an expression of critical forces in general case has
been presented. As for its application, using computer programming in Pascal we’ve found the
value of critical forces. The influence of complex loading on the stability of plates has been studied.
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