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CUA HE DAN pEO

NGUYEN VAN pHO

§1. MO BAU. l
1 - ’ ,‘ -

Thich &tng (Shakedown) 1a thuft ugit do W. Prager dit ra, dwge hidn theo
nghia sau _

Mot he dan — déo I¥ twdng chiu tic dyng cha tdi Irgng thay ddi theo mot quy
loit tdy ¥ trong mdt midn ndo @6, trong giai doan d4u cfa qui irinh 341 14l mot s didm
cia hé co th® roi vao giai dogn déo, song tir mot théi gian ndo 46 tro di he lam vide
hoan toan dan hoi (nghia‘ 12 khdng bi pba hoai déo), thi be duoe; goi ka thich wng.

Ly thuyét va thiyc 11ghlém d& chitng minh sy 1on tal cla trang thai thich rng. Tiéu
rhuﬁn thizh dng ludn ludn d’.ugc mé rhng.

L¥ thuyét thich ¢ng Cé nhitu ong dung {rong linh 1o.m che két ciu ehju t4itrong
vi nhigt dp bién thién. .

Niam 1938 E.Melan .43 ching minh dinh iy lhich ttng tya tinh thir nhit cho vat
th& ba chitu bdt k¥ chiu tdc dung cia 1di trong.

Niam 19::7 W. Prager &2 mc’y v¢ng dinh )y trén cho trudng hop dong 1hm chiu
 tdc dung clia tij trong va nhlét as [1l.
Nim 1978 [2] ching t6i 'di mé rong diah 1y E. Melan bing cach thay gid higt :

Jp o (o), v € G v €V (1.1)
bing gid {hist :
— —> — g
Jepp), YPO EAP €6, ¥ x €V (1.2)
trong 44 p(x) 1a trudng un;i sudi dw khong phu thuge thoi glan, P L4 tyo tac dung 1én “

bé, U1 thai gian, G 14 mikn bign thién edia lye, AP 12 160 cfn 4@ nhé cda P, PAp(X) It trudng
ung suit du kkong phy thude thal gisn tng voi AP.

Nho s md rong réa ma ta i tim dwge midn thich fng rong hou theo tiew ;
chuin E. Melan, '

Trong bsi nay, ehiing thi ckimg minh mét dink 1f m&i vE sw thich @ng, trong 46
hd gid thift (1.1) ma thay bdi gid thiét.

3 p(x, t) d6i voi mdi P(t) < G- ‘ o
e - — —— —p > :

Vip = piz, P) mé P =P() nén ta o6 thd vist plx, 1) = plx, P).

Trén co s& dinh l'») m(’ﬂ ta gidl bai tean thick ng d& dang hon.

Ling trong bai may, sau khi chiang minh dinh 1§ w4 hai b¢ qud, chung t0i phat
bi2u bai toan mign thich (tng, néu phuong phap gidi v thi dy
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§2. BINE 1V THICH URNG

1. PHAT 20 DiNm LY
H¢ dan—déo 1§ tugng thick msg nm mwﬂ 1i 1vong G, mu tgi mdi didm P e G

e e e

B plx, P) sao cho [(p + s 8" < C ¥ x € V,

. P S ’ Lo
Treng d5 ¢ (x, P} li iriging wng Sudt ft’u f=c¢ la iﬁ%’i&-l’eiﬁn ql'd'o, G_Ffs]. 4 dng sudt "?ﬁin bt

Iy twing dng véi tdi treng P,

2, CHUMG MINH DINH LY : .
Ta xét hai khéng gian, khong gian ba chidu t:} 12 khﬁng gian b& chifm va khong

gian tai trong d& bikn dién sy bign thién cis tAi trong P theo thoi gian, s6 chiZu cha
khbng gian tai trong biing s6 tham 88 bién thién dée 14p cda tii trong (hink 1. '

2 Y

I
. ‘A,

Hiszh 1

— ' —

Ta iy P, & & tir ¥ va chon mot lAn cin 40 nhd APo ez Po. Trong [2] ching ta 63
ching minh dugc rdng, digu kitn 43 hd thich &ng tai P, 1a

—

5 4P, va a (x) =

Loar, =0 ¥s €V, €50, ¥ B.E AP,

E—— —

Mpar, = 0 ¥ x &€ 2p, ¥ P &€ AP,

e
k3
e

— e ——

fel | .
o, +esp) <LC Y PETD
. =]

¢

S RN gt o Ve

—

“Trong dé QP IA lin cln cha P, papyla lr:rcnrf wng suflt dr kHéng phy thude thel giar

irng Vé" AP, f“l&(r} la ierig suft dan Bdi Gng voi che didm thude AT,
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Bay gi¢ ta ching minh ring, nén théa mip cée bé thie sau déy
JERE N S
3 P {x, Po) =
- —
Lp =08 Vx &V, & S
() - —
Np =0 V x & Sp.

f(c‘“ +P[B))<c VX € v

~thi ta sy ra c {dn tai mét lan can AP cia Po thda min cdc didu klén (,»), nghla la
“hé thich ng tai Po.

Thit viy, khi théa man f[o PEJ ¥ P (x, P RE < e
e -

thi s3 théa min f[op (e] + e + P(x; P < cvél e = e} >>04i nhd, vif < ¢ xhe
dinh mdt mién md.
) — — m—ir
~ ofS) 14 Gngsufl dan hdi dng véi (A trong Po thi 6f) + e 13 @ng suit dan hdi
ttng v&i thi trong thude 14n cin AP, ciia P,
Nhu viy ta da tir { #% )suy ra (* ), nghia la ta ching mmh duo-c ring ( ## )

cling 14 didu kign d& d& he thich wng tai P,. Dite d6 xiy ra véi VPD 6 G thi he 1hlch
&ng trén G. Dinh Iy dwoge chéng minh.

He¢ qua 1: Mids 1di trong thich dng 14 midn [3i,
That véy, gol m}én thich ipg 1A G. |
Gii sit P1 € G, Pz E G ta cin chtrng minh

puPl + 1 —w Pz € G, Yo & [6,1].

E Vi PiEGﬁﬂpltx,Pﬂ%
3 - :
. . Ler = 0,

—

Net = 0,

— —
tlof? +otl <e.
—_— TP

va‘vi Pz € G = 3p2(x Pg} =

e
Lez=18,
—
Nea=10,
— —
f{ﬁ"ia';] + p2j < o
—_— =
Do Re=ja:fe)<e¢ } 14 mign 181, nén che td hop 181

[c“” + p;} 1 - ) [cr‘e] o+ oz] € R @ E {0.1]
hay
f [pﬁ[e’ + (1 — L) o"”] 4+ [upl + (1 - M) 923 P <eou € o, 1]
Che toan &y L vy N Ia che todn {{ tuyéa tinh va thuin nhit nén

0

i

' : : [(-mi + (1) Pz]
| N[&Lm'+ (1~ zﬂpz] =0




—_— —n a— —=

Vag dpt + {5 — B ez 1a mét trwdng vng sudt dw odn poll b (8- e} la truong dng
— —
sudt dan hdi 17 twdng dng véi & hop 181 bdt ki eGa P1 vh Pz, Néi cach kbac, moi th hgp
e PN

161 cha Py vad Py d&v thoa min diéu kign cofs dish 19 Vay mitén 1] frong thich wng i3
mign Ibi. Do d6, 4% Hm mikr thich g ta'ehi clle tim bién cha midn thich ong. Khi {im
duge mot s& hite han didém bién, ta @i lai” bing cic doan thing hay mit phing (a e
misn, thich ftng gho dong (can dudi clisa mido thich fngl.

Hg qua 2 . Niu f(-;) < ¢ ddi xing qua .go"c thi- midn 1di troug thich z;'fig‘aﬁng ddi
xhng qua gée. ‘ ' : : o

o _ S
Thit vay, ta gid s P € G, 1a ¢in chéng minh — P € G.

— —_
Ung voi P ta e6 trng sudt din hdi ap’)(x, P)
: : ——3m o — e
Tng voi —P ta e6 Gng sufit dan hdi —ol®) (x, P)
. — L T .
Theo gid thiét P &€ G e Jp (x,P) =
- —
Le = @, ]
—

{ (el + o < ¢

—

Do gid thist f{o) < C d6i xtrng qua gdc, ma tai —P 13 GG :

5 Li—p)=10
: N(Fp);to
{j —>(g} -»
L fi"':rp ""P)<C

Nghia la 3(—g) 43 tai — P thda min cic dike kién cda dinh I¥. Do 1a didu phai
ching mirh. .

§ 2 PHAT Bifiu BAT TOoAN TiM MI1EN TEICH UNG
DUGL BANG BAl TOAN CUC TR
. ‘j‘
Pinh 13 trén 1a diBa kign 46 efa sy thich tng, d& thanh ap hai tran twong g
v&l dinh 13 d6 fa cfinlou ¢ {1 <Ce 22 ddn dén tim nghigdm baitoan irén mifn mdb, vi ovay
et the xdy ra (rueng hop khéng ed nghigm. Do d4. fa thay [ <0 ¢ bdi 5] ¢, vie ha
hang s0 thue oghigm (gid tri travg bish) va nghitm bai toan & dinh do, ved f< e,

Khopg mét tinh chat 19ng quit, ta bign dign lye nhw san o

Al }

P: J?\5P§O]

Trong €6 &1 la cae tham 6 bin thién cfia lwe va ching ¢ thé thay adi tay ¥
£ 5 s - o - . . . ©oE i P -
Pi“ﬂ i2 cac thinh phiin cda lye eo sf dwge chon iruge. Nhw v4y. khi cde At hign thién thi
— . —
F bién (hign va nguge lui. Vi vy, d6 xdc dinh P {a chi cin x84 dinh anh cda G trong
khéng gian cde tham ad }'M}‘ Oua phép bign 48§ {co —~ Ao ta c6 (0, :
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Bai toan tim midn thich dng 13 :
Af —> max

. s
' ELP:G VxEV, &5
(' vei qign kign | = -
- Ni’ =1 \V/X < Sp

—~fv(e} e —r
T(GP +tprLoVYrEV
—}(g}

L
Trong d6 e 7112 3nm, dk {(k = 1) 14 thaim 56, 6 duge biba chen qua A

— >
(8} Z 7\.] !}'(eﬂi], 7\1 > 0.

X —> min

Lp =0 Vi€V, €5,

" 1\; ={ V—;e Sp
oWt e Vr €

e (k== 1) 1a tham s8, A< 0.

"

voi dige kién

-— . ‘
Néu f(s) < e @61 xitng qua gée thi theo hi qud 2 ta chi'giﬁi (IV v&i Ai 2 @ sau

d6 suy ra midn ing véi A<D

(1) va (I) J4 nhitng bai tosn quy hogeh tham s irong khong gian ham.

Ghi chia: Khi thanh 13p cée bai toan ¢D)' hay {177 ta @4 chon mit tham sd naoe
a6, ching ban Aj lam mue lidu, céc tham s6 con lai cha (&i trong Jam tham 58 cha
bai tean,

Nbw viy, mdot vEn d& duoe ddt ra la
khi @anh trio vaitrd cla cdc tham s 1hi trong
thi mign thich @ang co duy nhit hay kidng ?

- D& davg chung minh rdng, viéc cbon
tham s8 ndo lam &n 14 tuy ¥, midu thich dng
vin duy nhii. ‘

That vay, ta xét cho troegog bop ha:
tham 86 tAl trong 21 v Az

Gif s khi chon A1 lam An, ta b wmitn
thich «ng Gi, khi cHon Ay lam dn ta cd Ga

Va Q= GINGy== @

— —
Xét  PEQ, P& G2

P & ‘-[1 (Ffl bitn i} Hink 7
. T o 5 RAX g
Do P =3 Q(’n P hr{‘y Hp {x, A, o Mg
i —
LP =1,

thoa min I\P =0,
t("( + p) S C

nax

RENS
Mal khac, p (%, 7\i . M) cling théa min cac dizu kitn cda bai todn tim 12

. -—'?' -
vy P € G2, nghia 1A G1 v4 Gy trang phau (0= a)




£ 4 PHUONC PHAF GiAl CAC BAJ TOAN {1y VA ()

Ta dwa bal toan quy hoach tham =6 (1) t& v& han v hivu ben chidu bing cach

tng pheong phip sai phén hay phén F bftu han [‘3] Sau d6 giai bal todn quy

hogch tham 36 theo cac Lhuﬂl 1ehn thich
hop [5, 6l

Thi du: Nhiim wue dich minh

P 77 7 ( 72 hoa -vi so-sanh, ¢htng ta chen mot thi
‘ W/// / /(/\—‘eis du d& dege gidl {hua gde phuong phap
Ej/ . : j khae nhatt I, 7]+ : .
7 >

Tim midn thich wng cfia thanh- .

frén, chin téc dung ddug théi kéo va

Hinh 3 . xodn boilwe P va mémen M, bifn thién

. quaph che gia tr] cho trude P, va M,
. bat M o=M, + AM
= Po + AP

M= Mg+ AM = (A% + AN =
M, = (M + AN,
% AM = afm*
P=P, + AP = (3% + ADP® =
P, = »Fap*
}AP A3 p*®

Trong a6 M*, p¥ la cde tai trong co 8O xae dinh trudo 7\1, ?»3 1a cace thdm 56

ién thign cfia thi trong.

DY tinh toin don gian & T4y ia chom M* = 1, P® = 1. Nghiém dan hoi cfia bal
oan 1a (7] _ :

’E'ﬁgz = 2 N CF? =
A g

,»a la bhn kinh cflia i€t dién ngang cita thanh.

Ta xét tréu cac bién khong thd nguyén.

i % Tk
v . TE ok 2M P
q n ey T = ey, [+3 = e, m == 3 . p = -
a Ts - s 73 Ta Ts T3 Ts

Tey B2 {2 gi¢i ban chiy cla v va o

Khi do ' ™ = 1. 0ot + )y,
g% = 1. (?\@2 4 ).g}

Trong do ot e .
ghs1 A LR
N ol _ e o2
Fol = ——2 -, Al = Ty Apd 5B i
Ty Ta Toa Ty Ta Ty

Ta chon mat trudug ong audt die khbdng thy nguyén phu thude mot théng sd chua
tae dinh % la

Trudng #ng sudt thng cong 14

o= * + T ='(?\uo1 4+ ll)q oo (1 - _—_'q ),

ot
@0




Ehi p = 0, ta chon didu kign dén | v | < 1, Bai toap thich vmg la

AL o Tus

F41 ea iéu ki \ 4
vii eac didu kién j 1< (?\.nl + R)g Foa (1 - g ) = 1, \V/q = [05 1]
3
| )11 '

o

>0 At vh oo la Bn

Ta chia doan [0, 1]:lbank 18 phan bing nhau. Xét ghn ﬂﬁng chi tai che it chi'a»'

bai ioan thich tng tré thanh bal todn quy hoach tuyés tinh. Bal todn d6 cd lhe gial

d& dang bing thuat toan don hinh hav bing phuong phip 4 thi (rén mit phann‘ (?1_ %
Theo djch lj’ . Melan, buge phai thda min dum kign (1.1)
i | m—r

do @6 nghiém eda bai toan la

9 —_
_inaSTs \{}M\g—'ma%a, g =0, T = _fl_q_,l.
3 3

3
hodce
2 _ s 4 5 = — 4
— —matry g M —mats, 0 =6 T=1-——gq -
3 3 3
\ (Mg = 0, AMmax = 2madcs) _
Theo djnh }¥ ching t&i vira thu duge & phan §2 thi mién thich itng la
4 4
~ — walve & 3 < ~ wadrs
3. ' 3
&
M= 0 Adfmay = — Tﬂﬂ.s"i's )
3
Trudng hop p- m == 0, ta dung didu kiéu déo i+ 6?1
Bai toan thich Gng 14
Al — max ‘ -
vt cac digu kién L
4
=B (o + R2dg +°°(1“'3'<I)<5
M =0, Vg €10, 1]
= V1 - (32 + *2)® Ia tham s6
‘Nghiém trong truéng hop M, =1t, Po =10 1
4 gomeen— 4
—=Vi—p? <m g —Vi-p?
3 ' 3
§5. KET LUAN
1. Binh i¥ mé ching t4i chung minh & phan §2 chwng 15 tidu chufia thich ung
efia B Melan la qua chil, (rén co s5 dinh 1§ mdéi vige Hm midd thich Gng dvoc dé
dang h{-n

Nhé& cae he thoe d4i vglo trong gquy heach iodn hec ta co the fip bai toan ddi
ngdu va phat bidtu dinh i¥ 48 ngdu twong Ly shy dinh 17 doéng cba W.T. Koiter [1].

—_— —

2. Trong thye (& hé ¢t thd phai chin nhitng tAl trgng hién thign dang P = P, +

+AP(L). Trong d6 c‘th\P {t) thay dbi theo the&j gian thi cdc két qu1 trén ddy eiing
rd the Ap dung duoge, chl cin cai bign chat it

ﬂ'm chi Nkﬁ?r', ﬂgnﬁy 4}7/1955
Truéng Dai hoe Thag hop HN o
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SUMMARY

’ ON A THEOREM OF SHAEEDOWN THEORY

In this paper, the a ithm rroved o ”hcv em el qh"‘;ea}mvp Thporv. In which

dition there i3 a time wdenenaem residua! Slress field g {\) for % P & G E.Melan’s

e o — — > =

orem i3 changed bj_\f the conditlor dp{x,P} at any point P & &, deeo p = p{x; t)

By wwhich, the author shows the way of solving the Shakedown probiem Iry the
hods of parametric Mathematical progrummipﬂ’

For illustration, we cousider the sxmplc example of a Shaft subjected 1o tensio--

and tersional forces.

TifR "‘winSM TRANG THIET BI NGHIEN cﬁ’m Cor HOC

CUA VIEM HAN LAM KHDA HOC LEN X0 GUT TANG

Viea quas bzl JId Noi 43 5 chwe 1@ ban giau che lpang thift b nghién cun co hoe
3 vign Hap {Am khoa hoe Lits Xo gl ting vién Hhow hoo Viér Mam.,

Than v¢ phia Viet Nom <6 giao sw tién i Nguyléa ¥in Dgo, Phé vign
rdug kidm idng thu by vi{‘n Shoa hoo Vie

t Mam. dai dién odc oo quan chire ming cba
rm, mat 86 vav bA nphign etu eor hoe, et dn mol s8 oo guan théng fin. tuyén
1v8n. Trong bufi ié, (}‘_F.\ﬁg ehi A. 5 Lupz them i4n khoa hoe doi s qufmij_diéll LGB T
ié:i Mam di lree ng tweng trung thiél bi v danh sael cho thidt ki d3 g&i sang. g
t Mguyén Vdn fgo @i 1i€p nbau va bay 16 1dng edm on chin thanh 481 voi vign Han
m kbea hoe Lign X6 ndl chuog va vidn Nghidn cfu wiy nol riéng vE sy gidp 48 quf
@ oda vicn Tn lam khea hoo Litgn X 346 voi nganbh eco hoo nude ta.

Dot diw vien Khoa hoe Vidt Nam 435 ahan dwoc mél 56 may Linh twong b, cae
.ﬁng thect bi dign tif phue vy ehn vige nghidn cu co hoc may, mdt 8§ thiét bl quang,
wet, ¥ hoe vave.. véi thng gid tri khohng 25 van vdp. Bén ehuyén gia cha vidn Nghign
ru Ay vien Han Hm kboa bos Lidn Xo 68 sang gitp 4o lap dat, budng din sb dung:
hioh cy th® d% chudin bi cho vide gl tidy dot sau.
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