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Cho t5i nay céc bai rodn t8i wn hoa phim 180 duge phat bide hoic cho két cdu. dan
hoi [1,3], hodc cho cic k&t cdu cing déo 1y tubng (2, 5]. Trang thil din déo chi méi duoc
diing d& kidm tra cac k&t cdu chiu tic dung cla tdi trong thay ddi lap (5]

Treng bai bao . phét bi¢u bai todn thift k& 81 wu 'két ¢du dim chin udn voi vat
lgu tudn theo cic gid thide cia Iy thuyér bién dang dan déo nhd 1y tudng, xéy dung
thudt todn ldp trén co sb phuung phép nghidm dan hdi két hqp w51 phuang phip sai phan
hiu han va gidi mot vi du minh hoa v khd ndag lam viée chia kér cdu da duac t3i wu
héa & giai doan dan hdi trong giai dogn dan deo,

§ 1. PHAT. BIRU BAI TOAN

0081 voi cae k&t cdu dim phuong trink cdn bing co thd duse vidt dugi dang
Q(M) = —q, ' ' (1.1)
trong d6 q la tdi trong ngang, ph;n b duge 10i rac'héa theo so d0 sai phan [6] Q la
toén ti sai phin d61 vei md men udn.

Theo [4], gid tri m0 men & tmng thai dan déo M- = Mf«(i - q) toan ti Q cd the
duge bidu dign dudi dang
O(M) Q [M(1 'r)] (1.2)

Lrong dé Mf la gid wi cla cde mb men G travg thai dan hoi phu thunc vao dac frung
I el tidr dign va 36 wOng w cla dim; 7 ia he¢ 58 déo phu thudc vie sy phat trién
déo theo chigu day clia tiét dige,

Pem (1.2} vao (1.1} phuong trink cén bing cd dang
by o . B Y . )
Loy w = q — QM) (1.3,
. N , L - - e .- N .‘ A N N 3
ctrong 46 L4 l& tedn it sal phén 431 w01 do vomg, phu thude wio dac trung hocla
it dién. - _

uony irin 3y ia phu ng irink cdn bing clha didm chiu uén tronz trang thal

Ph h (1.3 {0 phuo b car d h rong th

dan déo, Tuong ty nhi trén 2 g0 dite kign bién cda bai todn & dang

Nk w o= G+ g Me ¢ {1.4)
va phuong trinh cin bing gita ¢ong cta ndi lue vi ngoai luc & dang
qwdx =.C + H(oe, 5, W), (£.5)
L ' '
trong dé tizh phﬁ.n durcice 1§v theo chigu daot T cha dim, dd1 khi chn degc got la de mbPm
cia dam; C 14 phin cong dan hoi o :
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cdn 1ame vido nEodl Bl fem
B trén eoa oot Nihy 1d toén o cdn |
clia {1.4) bang Yhdne, chn ung vl
hao tan nang lugag véi ot

cho chitu day cia két ciu dim gidl han trong midn — hl2 < § < hf2

he thao nay, ngoal ;
(mg voi trudng hop aghm thi

g hop krop bing Me ; Hiagr, L, w) i
¢ chiy dén cus vir ligu va § 14 toa do

dig s ¢

Dty kién 45 dim chuydn qua trang thal dfo §

1oAY
(1.6

Max, o¢ —ar = G,

trong 46 ¢° — Gng sudt phap ¢cua dam trong trang thai dan hdi,
Trén co s& cach phat bitu bai todn tHi vy hoa két cdu dan kel [3) ke dén cac
dise kign (1.3~ (LE) va nfu gui Yihy 1a thé tich dim, bgl todn t81 v héa kit vdu dim

chiu udn trong trang thai dan déo cb 1he duge phat bitu nhu sau
Hay tim minn Vi
trong cac dige kién
Lihw =g — Q(nM®)
(N(hyw)r = 0+ 1M®
j{qwdx = C + H(or, T,ow)
L '
gt — o7 % O -
S <L hx) < 82
. A
Trong bai todn (A) didu kign cudi clng 12 céc rang buoc vé mat ki thujr, gid.
han khé ning thay ddi chidu cao b cla dim t& oy dén o, :
Dusi day giai thisu thude todn dugc 4p dung 4% gidl quydr bal win.
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§ 2. THUAT TOAN GIAL .

i
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De gidi bai toan (A} dua frén o s& phuong phap nghigm dan hdi ta ¢ thuds

tean gbm cic budc sau diy: ' ' '
a. Gidi bai todn t&i wu hoa két cdu dan hoi

spe kdt cdu lam vide an toan tropg midn dan hdi. Diku nay

Trudc hér gid ¢hife ring
co the dat duoe hodc khi tdi trong chua veot qua gia tri gidi han hode khi & clng cla
kit cdu 44 160 d& trong kft cdu khoéng ©b ving dén xudt hién. Voi gia thigr ohu vy,
trong bai toan {A) khéng cin dé ¥ Gén dizu kién (1.6) va cic thanh phin <& lign quan
dén déo. Bigu dign cic hé hie con lai dudi deng véero — ma trdn VA ghép digu kidn cén
bing véi digu kign bign th edn [ACH)] ta ¢6 bai todn 161 wu héa kér ciu wét trong

trang thal dap boinhu sans
Hay tim ming Y{h}
trong cac didu kign ]
- - : 1 ’ .
) (A fwl = gl 4 :
(LT iy .
;k(;g.['g‘\,g = L (B)
Sl b 0p, 1 =1, 2 ;5

Bai todn (B) la bai todn tdi uv hoa hinh dang chigu cao cua didm, trong @6 Cac
ccie chigu cas h va d6 vang w. DE gidi bai todn (5) hién
iéng biét tng voi nhimg dang k&t odu cy the. Co the dun vao
L “odn hoc && md rong lop bal todn ducc g1 va kb nang
chn i hish bal toan (B), O day, nhim miith hoo cho gud

Doy T b [
wa the duge trong 131

gid trj cin xac dinb i cac v
nay chi co cde phugng phi
‘chc phuong phép cia quy
do dung vac thuc tf ky o
trink Hp b thé sff dynp ¢

A
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b Féo dinh 3 teong wion hun lam che diw Bav ddu chuyén que trang thar deo.

Gid sir bai todn (B} dé gidi xong, tue i& ta ¢ hi va wi hop I¥ tng véi thl trong g
théa mén didu ki¢n cin bing va diku kign 46 mém, déng thoi lam cho dim <o thé tich
nhd nhdt., Cin nhdn xét rdpg nghiém thu duge chi khing dinh t8i uu ve hinh ding két
cdu. Vé&i hinh ding két cdu nay ciing c6 thé con du d6 ben. Vi vay vige kidm tra &6
ben clia k&t cdu noi chung v2 dic biér d8i vai két cdu déo li rdt cin chiét, Vige kigm
tra néy ¢6 thé ¢d hai ¥ nghia, Mot 13, 0o cho phép dénh gia 49 an toin b thyc cia két
ciu va do d6 cho phép lyd chon cdc dic trung cla fide dién t3i wu hon. Hai I, cho phép
phat hién phimg chd cin phadi cht § khi chon kich thudc clia tiét dién d¢ sao cho trong
két cdu khong ton tai khap déo, ‘

Bar wi = qwi, Wi la ham dang Ung véi q =1, ¢é tht xdc dinh duoc cic gia tri
mdmen, dng sudt va bién dang twong tog theo cic hé thic cha 1¥ thuyér dan hoi

Me = gMe(w)

~ ‘ Me(w) ' ,ﬁe(w) ' .
6% = q5o{w) = g —~——" { = g ———=, (2.1
= = T T (2.1)
, - N (w) | - |
£ = qee (w) = q D £, o 2.2
| qes (w) = g e T (2.2)

R bh® . . L o A
tropg d6 W = z la mdmen khing uda cha tidt dign; b = const; T = 25/h 13 toa do
c _ = 4¢

khéng tha nguyén cua gidi han nua nhin dan hoi,
Pem (2.1) vao (1.6) ta duoc

gMe(wW)E <l oW : {2.3)
~Cho £=1, tic la 48 cic diBm trén mat bign cha tiét dién bic diu chuyén qua
trang Ehm déo, ta tim duge tdi trong gidi har [adm cho dim bac diw chuvis qua trang
thai déo : : :
cr W .
e w)
Khi q <Cq" s¢ khéng o6 di€m nio cia tiét dién chuyén qua trang thii déo vi két
qud clia bude tinh trén [a hodn toin chip nhin dugc.
Khi q = g > q" ta s& tién hanh thye hién budc tinh toan sau,
¢} Xac. dinh h¢ s déo va wdi tong tich toin.

Khi q > q" gidi han _d-'io‘s(’ chuyén vao cdc thé bén trong clia tide dién. Cac két
qué tinh toan duge trong mite dan hdi cin phit duge dizu chlnh Jai théng qua budce xic
dink he 5§ déo va tai trong tinh todn.

o Ti_leo (_?4.’3}, ng vai i trong q 2 ob the xidc dinh duve gidl han nida abin dan
hoi cta tife dign va theo [41 xic dinh he 56 déo phu sau :

- FTW
=T T - (2.5)
aMe{w) ‘ _
n= {1 =52 (1 +52) - (2.6)

- Bift hé 56 déo 4 va moémen Me o thé xic dinh duge tdi trong tinh todn tai aut i
cia dim theo cdng thac

gt = g = Qe = qli 4 @M — M?_,;‘qid w M5, 1 Y1732, {2.7)




iisu L1én_, bién unn g mion(g, bc;p Hén ket ciin ?hlm 7 pl in mfw?mng .
cac k&t qud nhin “duoe vio bai toan (A wa bir 430 thge hién bude lip i f%

it

tinh toan dwge tifp tuc cho 6 khi cde gia tvi £ cla hai bwrcc tink sai bhic nhaw mot

lugng cho phép.

Vin d& héi ty cia qua trioh 14p ¢ heu phuong phap nghiém dap hoi da dugc
gia trong nhigu ¢ong mm?i lfmﬁ ‘“1 néi ¢
> 13 thu dwoc kéc qui edn thid,

§3. vi DU

Dai todn chi cin qua 2, 3 budc

chung kha nhanh, Nhu nhin xét trong 4‘; nhidy

£ mizh hua che phuong phan vi thudt todn néu trén ta gial bai todn 81 wa
hés diam gidn doa.dai 2/, hai dau gdi khdp, chin tac dyng clha I!rc tip trung P dar tal diém

giita cfin ddm (hinh 1),

=
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2 ;ﬂuf‘” /J) 2) ¢

5 q».ﬂﬂTmr‘m' ; -

#

C) \‘“\_\ ] T

Hink 1
a) dim xét; b) bigu d8 momen ; ¢) dudng
d6 vong; d) sy phan bs tiér dien

(3.2) va dito kign ding chu (_3.3)..

Hmh dang dam dugc t8i wu héa theo cic
digu kign [3]

(Dwadex = q = D3x); (31
(W) = (DW};—E} = {3 ; {32}
m"f X:H—Ll . N
{
3dx = V; 3.3
. _ _
Fe = w(0) — miny, (5.4}

trong 46 D 1a do <tng céa dim: we 12 Jao ham
theo x clia d6 vong ; V 1a the tich dim cho trude

Xét vE mit mé hinh thi bal todn ) la
d3i pgle cla bai todn (A), tdc 13 tim gid tr
nhd phit' theo b cba 46 vong 16n nhit théa man
phuang trieh cdn bang (3.1, didu E\ien mem

Truong hop dim cé cbt, h(xy2 cha 16p ot thay d0i, con chitu day lop dém

. .. ) LbH
H S masyhx) o8 dinh, tic 12 D = EJ = Ajh(x) véi Ay = 4 e == const, b 13 chisu
rong cha diam, trong {3} cho ﬂgh; m cla bai toan la
Vit ' V- w) .
= S A U YR - G LS {§ BTl RS §
I b[? ( { < G : o2 5 & iy )
JEISY o - . Phi4 B
= e ([ = 5% I = w(0) = e (3.53)
1A1Y 4AY
Két mud duge biBu didn vrén hink L
N#u chis dim fam 3 phin bllag nhav, & = [w_ﬁ va dua vao tinh chir d01 xung dé
thift lap ke phuong icinh sal pbdn cho mér nta dim ta o
' ATl g - p
Abifw] = [qf (3.6)

Trong ¢3.6) ma trin A pht. thuGe vao cdc ddc trung h chua dac dinh, ding thoi
vécto w cling la nhing gid i cin tim, D2 gidi quyét bai todn (B) trong trudmg hop ndy
ta lai ding mét qud trink ldp nda, hodc theo h, hoic theo w, :

Nhim mirh hoa ve kha ning lam viée cla dptm ¥ trang thai dan déo, trong hm bao

da dung G lop xdp i tha khong d
mitn dan hu‘ g8 nghién of ‘
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un bux), tie la gitt nguyén bz duge @1 e héa trong
i(ﬂlgﬁ oin ia;
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feooh ms bvan cad vECLo 49 ving va

ton vi nhu sau

. by T
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sdn tdong ng oI veCto

mlaen i trong
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[} 075 250 300 ~150
0 050 -1,50 150 A

Wit =160 1505 120 70],

1:{&e(c,))}fr = 14,0 1.0 2,0 1,0[!

O dav cin chi § 13 -
. S \; Phid _ .
T '
e dz ; P(5 -~ 1 ~ B 0 . —
WM o= — EJ W o — G- (Wi = 2wi 4+ Wiel) = W_.I;l MS W,

Ty C 16

i 13 cde didm chia ofa dim.

- Theo {(2.4) vidt § 1aP = qn = gl/4 ta tim duoe i trong gidi han lam cho dam
bit div chuyén qua trang thii déo.

o - o _ 8T
RENEE I? L

Gid thift g = g = g°, céc thd bén trong clia tide ditn s& lam vigc & trang théi déc.
Phu shude vio d6 18n cla tai trong gidi han ntra nhén dan hoi sé thdy d81 trong pham vi
0 £ <01 Vi dy,q =2q° tac lag = 16a7W |12, theo (2.5) ta tinh duge & = 0,5 v
theo {2.6) ¢ = 0,3125. : '

Can phan xét ring vi dam cb hirh ding hop 1y nén tai mol di¢m hé 56 déo deu
bing nhau. ' '

Nho cac gia tri thu duge ¢o ¢he tinh lai v& phdicha (1.3) — (1.5, sau dé dem vao
hai todn (AQ) ta duoc bai todn (B} tromg budc lap moi. Tuy nhién ta thdy ring trong cdc:
gizi ti€p sau hinh dang dam khong thay @51, con cic dde wrung khic thi thay doi phy.

5o s phdt trin déo cua riér dién, ching ban nhu trén, khi cho & = 0,5 hay
Y = hl4 ta duoe cac gid tri 4% vdng va mbdmen ubn nhu sav :

bgé

jwlt = j2r,00 19,6875 15,750 9,1875! PhI46d AV
T = (5,25 3.9375 2,625 13125 PO

Tém Jai, voi dam d3 duoc t3i un vE mit hinh dang néu ti€p tue cho 1am viéc trong
vitnw 440 theo kha nang chiv luc cha ndtacd the thu duoc hide qui cao hon. Ching han,
ihi cko £ = 0,5 hay § = h/4, tic 12 khi gigi han nia nhin dar bdi cOn 1{4 chidu cao
fidt ditn thi tAi trong ting 1én gdp dOi, cic gid tri momen vi d¢ vong cfing . téng lén
khodng 30wy, : ' '

Bia chi : : : , " Nihgn ngdy 16]8}1983
Vien Co hoe, Vign KHVN ) '
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PEZKIME

OUTHMUIALINS UBTHBAEMBIX BAJIOUHHK KOHCTPYKIIHF
- B YIPYTO-TWIACTHUECKOM COCTOSHWH

B crarre dopuyafposana $21a9a oNTIMAALHOTO TpoCKTHPORaHa H3rnlae-
MHYX GAM0UEHY KOHCTPYKUHH, MaTepHaiH KOTopPHX LUOAYAHAITCA TANOTe3aM
TEOPHE MANHX IAeaanno-yupyro-miactau®rnx pefopMann, cocTaBieRn ATepa-
WHOHAHE aArOPHTM PEIIEHIIN 347340 Ha oCHOBE MeTona YOPYTHX penleHuil BMecTe
¢ METOIOM KOHRHHOPASHOCTHHY YPABHEHRE H DEIEH NpiaMep, BI0CT PAPYIOW T
O HeCyieM ernocofHOCTH QNTHMIBANIOHNGI B YOPYIOM COCTORHIN DAJ0UHOM KOHCT-
CPYKURD 34 npeﬁeﬂpm YODYFOCTI .




