T(‘) VAN TAN

Trong [1} di s& dung dinh nobla dn - dlnh dong theo' ‘Liapunov dé ngh1én oirn
dn @inh cac-thanh dan nhét gida khong déng nhat. tlong khodng théigian® b hgnk_
ong [2] da str dung 1y thuyét vé cic ditm phin phanh gid dé nghlen clru- sy, on dinh .=
: thanh dan nhét gia déng nbdt va di du‘a ra tiéu chuﬁn dn dmh cho lfrp b:’u"--"f
in naye. .

Trong bai bio nay sk dung phucrng phap va kbt gui & [2] as nghlén eau sy Bnl
nh cla cic thanh din nhét gid khong déng nhit trong. khodrg thoi.gian hiIu han -
1iét 1ap lign hé tdi frong thoi gian téi han} v& v6 han (thlét lap LETON d1éu klén 611_3'
nh cho cac thanit chiu lire va eo lién két khac nhau )« ;

§1. TU BIEN CUA CAC VAT THE 6IA KEONG BONG NH'V
VA CAC TUONG TU })AN Hbl

H

Trong [1] 4i d& cap d8n 1y thuyst ti bitn. chc . vﬁt thd dan nhmwgla khéng
ng nhat. Cac bd phin cita che vat th8 d6 duge ché tao va chlu tai khéng dang thei
do @é gua trinh gia =iy ra khong d@ng nbit, tre. 1A khbng nhu nhau 1a1'cacv.-""b0"
in etta vat the. :

Céc vat liéu gia ma dl%n hinh la bé-ldng, chc chit péllme chﬁt deo g6, ﬁé-.
cde tinh chit co TV thay 451 theo thoi glan, toc 1a phu ‘thude ~vio tum cha vat
u. Qua Lrinh git cfia cic vat lidu nay co thd sy ra do cic ,bifn dbi héa‘-. ’
ing (sw gia ty nhién) hodc do tic dung ciia céc. 10211 truéng nhw nhlét do er T
v gia nhﬁn tao)- :

Tinh khong ddong nhit vi todi cia vat th_e I3 mot trong nhu'ng yr“'u to co- b.’m,
> phép thn nhak cdc thdéng tin d3y 44 hcm v frong thai wng suat - h;én dang,
b&n, tudi tho cilla cac vat thé do. Co . :

Du¢i day 14 cdc phuong trinh trang thai ciia Vit~ the déﬁ : nhért i3
ng nh4t [1] ¢ . T e
P3i véi trang thai dng sudt don
t ]
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ox(1) e A
ex(t) = — b e (ORG F plx), T+ o) -
T B+ p(e) j DR+ plx)s 7 o o )

T To x) .

Trong dé ¢ ex, ox la bién dang va tng suﬁt tai bo phén cé loa dé xi; x)
yi di8m At tdi; e(x) 14 tudi elia bo padn- vat the cd toa d x, cdn g01 1a-han gui'
bng déng nhii. Trong mit 3 ‘bai toan ham p(x) ‘da hiét, tlong mét 36 huér
ic ham p(x) pual chon theg nhu'ntf didu kién nhét dll!hr B ; '
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Boi voi trang thai wng sudt khdi -

t ‘ -
R 110) B B . Ol
(D 2ol + o] j Sij{ T)Kalt + p(x)s T+ p(x)]d .
: T, . ¢
o) = E’[ﬁ%@]‘ _ J SRl + o), 7+ plodlas (1)

7
Trong d6t Sij, eij la tenxo lgch wng suft va bién dang c(ﬁn Je(l) 14 bién dang
ich, oft) 1a trng suit trung binh ; ®i, Kz 14 pbin bién dang tw bi€n trugt va
fch ; To — théi digm 44t 13i mbhuw nhan v6i mei bo phin. .
P& 1am co s& cho viée nghién ctru vE dn dinh ta st dung phwong phap trong
1y dung ehe tuong tw dan hdi, Truéde lién d& don gidn ta gid thidt Ty =03 Es
hiing s va xem ef, oy Ung véi irang thai co ban, con ex, Ox Ung v&i irang thaj

troc kieh dopng. Khi d6 :
Apx = ex — ef < exs Aoz = oy - oy € o3
(N (M) L
r¢1 phan nhanh gid bic N (Aex 0 0, A oz 5= 0, Dex = Agz = .. = 0)

1) ¢6 the x4y dupg duoe céc twong tw dan hdi twong tw trong [2]

.oy ‘
(A ox = Ex A ex . - (13)

. ~ ‘ 5 —_— -1
igdo Ex = E I—E:- {(t —- 1) K(t+ e 7+ p)dr.

o
trang thaj ong suft khdi ta ed chc twong tu dan héi:

Ny LN ' : o
A Sij =2 G A e _ (1.4)
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by xem bién dang thé tich 1a bién dgng dan hoi.

Cic phuong trinhhinh hec va cdn bing ta vin s& dung nhu tronk bai toAn 8n
o d4n héi, cén cde phuong trinh trang théi dwge dwa v&@ cac tuong tvy dan hai.
d6 viec gidi bai toan 8&n dinh cae vat thE dan nhét gid kkong déng nhit (bai
: phan nbanh gid) duec dua vé gidi bai todn dn dinh @an 1ei (bai toan phdn

nh t.ang thii) (). .




St dung tisu chuﬁu dn dmh trong,-_'-[z A
: trudng hop thanh c6 lien két i chju luc khac nhau-

Liy nh4n t& bién. dang [11 S
2 :

Kt 1) = o [v('v) (1— e

~fr .

Tlong do ham- gia ?(T) = Co + Age

Nén ke ‘dén tinh gia khong déng nhﬁt, {a c?

—B(rtp)
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Véi phan nadanh gid bac 2 tir (1.3) ta viét du:m'c
AO’ = Ez Ae
. ~ . S BEREE
ng do6 =F [1 - = j. (r — 02 K{i+p v + pldr
9 : _ .
: s .
t (2.2) vao (2.8} s& thn duec:
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ish xét thanh mot d3u ngim mdt diu chin Il,rc P, su- dung ket luﬁ
= P/Po, (Po — luc téi han ole), ta ¢t L >
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néw cho truée lee P vd ham px) ta s¢ tinh dwec thei gian tén han, ching

i ¢ach s& dung duéng cong s ~ t(h. 1)
ta nhan thiy khl P gidm thl t ting, va duong cong s ~ t tiém cin véi mot

gang.
Ay gi néu sir dung cac hing s8 vat ligu & [2] va 1y s =07 tr (2.5 ta v@
gug t ~ ¢ (he2 ta nhén thdy thei gian t61 han gia ting khi tudi vat li¢u ting.

ha ¢ _ .

- i
—~ O trén ta %6t véi Lhanh ngam mot diu, mot din chin lee pr véi ciac thanh
k&t khde va chin lgc khée ta cling cé cbng thie (‘2-5)- Sy khac nhau gitta ching
Yo :

— Trong céc bai toan ta gid (hiét E = const.

'uy nhién, néu E thay &3 theot, ching han 14y E(t) = E(l — Ee —Bat

) thi dirdng
~ t s& khong di qua dxfem {1, 0) ma thip hon mdt it ,

§3. ON DINH TRONG KHOANG THOL GIAN VO HAN

1) Treong hop lue 1é8p trumg.

Trong (2.5) cho t -~ e ta thon duge:

m="P {1 + ECo)™Y va goi 13 lgc téi hf‘n khi thanh chiu taj lau dai.

I hmh 1 ta thdy : Néu P < Pw thil thanh ludn &n dinh, néu Pm <P <'PCr

1h s& mit 6n dmh san mOt klroa.ng thri gian ndo d6. néu P = P_ 1hi thanh mit

1 tire thoi. . H

&én 8n dinh la: o ' .
‘ P<CP {1+ EC) ' S @

Ta nhin th&y Puw khong phu thuje tudi vat liéu p(x)

b) Truing hep lyc phan bs g (h.3).

V&i thanh dan hdi fa co !
' go= T,34EJ!3

tr nhuw a) digu kién 6n dinh ¢ha thanh dan ﬁhﬁ’rt la -

g<lgn=g U+ ECt ' 7 (3.2)
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. I< I:h = 1,986 \/

iy (3.3 1a dleu kién On d!nh cfia thanh chlu tac dung. 1511 d;‘u cuar
in than. ] / b

‘Bl
a(1 + ECo)

‘?’w'- e

¢) ®n dinh cdat nh dr‘m nhévf cé t'éi '

,,..‘u

6t bt thanh dan nhot o chmu da1 I chiu nén, vei gla !hlet Vat héu cot tudn the__
inh luat Hac, con vat lién cob'n nu’m theo* quy luat din uhort gla khbng do'
hat. (h 4). T :

N

Ta str dung lidn hé A0 cong va mﬁmén udn [1]

wit) + P j m(T)R(l, T)d7T = --’a‘g—?-;.z

rong @6 : ‘ = '—_(EEJ.',+ Elo)s | B = dol3,
- .

R{t, © = —Yp(7)E 4 [y? (»c)E +y ch(*:)Ez +mp(-:)E]e f_

t

= = M/EJ '_

Bay gid qit Aw = o) = °(1), AM M(D = M (t) va vnét (3 4)

Am@)
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= Am@ 6 I Mﬂﬁ)ﬁite T
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uorng tyr dan h01 :
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i o | -
g do h Es =E [1 + -g— J. (xr — tfﬁdr] = 3.9
s ,

e :

R(t, 7} = — "{CGE&T(I + GoB) (7 = 1) _ - {310)
4) -2 (310) ta co: : :

E 1+ ECo(1 ~
B 1+ EC, ' } '
k¢t thanh chiu lue nén P thi ti (3.11) ¢6 thd vigt

_E_ _ﬁl"f‘ECn(l—B)

= : : {3.12)
P, 1+ ECo
litu kién 6n dinh s& 14 : v '
) P, o (35)
= ————[1+ (1~ B)F * 13
P<Pw= -7 G (1 + (1 ~ B)EC.)
tét thanh chin Iwc phin bhé d8u g thi didn kién &n dinh s& la
< gh = " [1+ (1~ B)ECS]. ) | (3.14)
g 1+ ECo o

tg hgp thanh khong dit cét (ﬂ =1) ta cd diéu kién &n dinh (3. 2) Nén ﬁ =0 ta
in kién 6n dinh cfia thanh dan héi g gy

T (3.14) ta thu dwge do dai t6i han cka thanh dan nhél co cdt:

P 93 1/3 . .
lib = 1,988 [ 1 '*1__1&3;_ )] ' (3.15)
g \ 1+ EGCs ‘

éu !/ <l thi thanh 8n dinh.

ON DINH DANG UON PHANG CUA THANH THANH: MONG

Trong truéng hep nay phwong trinh trang thai ¢o dang [3] :

e(t) = %’f)— — _{G(T)K“ + o T+ pMr,

0
T(t)
(t)~———G - 2(1 +9) | T(OK(t £ p. ¥ + pdw. L @D
Trong 6 -
3 .
Kt + o1+ p) =—§——C(t+p,r+p} (4.2)
- ) .

1) — bifu dang dec va bién dang trugt.
) — 3¢ do tw bifn; E, G, v — ciac modun cia vét liéu. S dung phuong phip.
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(1) é.co. Co 14 gia trj giéi han cfia ham gia khi t — e vi s& dung (3.6) ta
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am & tren, tir (4.1) (a thu dwoc chc ‘tuong tudanhmdfhvél PGN ¥
M) L tan
Aoc=EAe; Av=6nAT "

ng 46 : SR =

GNiG[I— J(‘r-—t)NK(t+p,fr+p)d1]
N! .

P& x4c dinh ta xét ddm chiu ubu’ 1huan tuy b01 mOmen M or ha; ('iéu Tlong"m
han dan héi mémeén uén téi han {4] o R
\

My = —1~ "

> (£5) co 2 viet mowen uon trong didu kign tir bifn nhu san

y (4.4) vao (4.6) ta thu dwge:

M= M, [1 —--ﬁEy!— '(1_% t._)” K(t+

_ Y

c(t, )—(C‘“ﬂl-A

v

(4.8), (42) va (4.7) ta thu duge: -_ : }

M 221 4 EC, [1-—e-'“(1 T (R )]+ T
o : b s
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sé cho phép x4c dinh thoi gian ti han™ kh1 cho drgde;

t trong khodng thoi gmn v han, cho t —* oo, t‘1 thu ducc-dmu
o .

M < M= I\I (1 -l' EC



KET LUAN . -

Qua vide sir dung 1y thuyét v3 cAe didm phan nhanh gi4d d2 nghitn ctu sy dn
clia cAc thanh dan nhét gid khéng déng nhidt trong khodng théi.gian hitu han
} han d8 dwa ra nhitng eéng thire cho phép xac dinh théi gian 16t han (2.5), (4.9),
dc ditu kién dn dinh ctia cdc thanh c6 1ién két hai diu va chiu lwe khic nhau,
t va khdpg co cdt ‘3.0), (3.2), (3.13), (3.14), (4.10). Trong 46 co moOt 38 Lkét qui
t voi [1] nhu (3.0), (3.2), (3.13), (3.14). N ' '
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PE3IOME

YCTOP[LII/IBDCTb HEO,HHOP(),[[HO CTAPEIOIINX BHSKOVTIPYFI/IX
CTEP)KHEN

B nauHoll paGoTe Ha OCHOBAHUA TEOPHH NCEBIOGH(YDPKATHOHHEIX TOTEK HCC/ER0BaNA
IHBOCTE HEOJHOPOIHO CTapeIOTHX BASKOYNPYTHX cTepxHefl Ha KoxeuHoM H Oecko-
OM  HHTepBaJse BpeMeHH. Y CTAHOBIEHH -yC/IOBHRA yCTORHBOCTE H PopMyJIel, HO3BOIA-
2 onpefeintb KpHTHYECKHE BpeMelia. :




