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VE MOT PHUONG PHAP BANH GIA DICH CHUYEN
CUA CAC CONG TRINH CUNG DEO CHIU TAI TRONG
\ BONG MANH GAY RA DICH CHUYEN LON-I-
V0 VAN THE, TRAN BA TINH

Phuong phip danh gid dudi dich chuyin du clia céc cdng trink cu-ng déo chiu 14t
trong dong d3 duge cho trong [1,2]. Nhim mé rong khi ning st dung. efia cac phuong
phép danh gi4 va ndng cao d¢ chinh xic cla cée két qud nhan dwgce ; trong bai nay a8
trinh bay mét pbuong phdp méi danh gia duédi dich chuyén du cla cdc cdng trinh cieng
déo c¢hiu t4i trong ddéng manh giy ra bié€n dang 16n. Cic déanh gia dugce xic [ap trén eor
& dwra vao che (‘imh nghia tredug vin t6c bidn dang vh &ng -sudt cho phép tronng edc baj
toan dgéng bién dang 16n. Banh gi& nhdn dwge chira hai truwdng ddng hoc cho phép c6
tb® chon doe lap d8i v6i nhau. Loi th trén diy cho phép chirg te don gidn hés tinh
toan va nang can d¢ chinh xée e¢fda phuong phap dénh gid dwéi.

s1. DAT BAI TOAN

a) Hé céde phwmg trinh co ban.

Xét vat thé cang déo eo thé tich V mét do p gtm ban boi mat S troo hodie trun
tong miu, ehju tic dung lwe mit Pi{xi, t7 {rén phin mit Sp, chiu rdng bude lign két trén
phdn mat Su. Vﬂt duge ddt trong hé qui chiu d8 cde vudng gde mf (i=1, 2, 3k Ehi xét
161 che dich chuydn 16m ui (xis 1) bai toan duge bidu di¥n trong md td Lagring vdi tenxo
tng suflt Piela — Kirchhoff dé&i xGng hang hai Sij va tenxc bién dang d6i’ xitng Green
Eij. Tran co s& cde nguyén 1j co béin clia co hoe va 1¥ thuy&t déo ching ta 88 thu dwge
cAc he ithke sau?

~~ Cag phuong trinh chuybn ddng khi bd qua lye khdi
('Slm + Spm Uk, m)sw v P Uk k=1, 3, 5% (Ll)
~ Che didu kign bigo Gng sudl :
{3%a + Sam vk, m) Mo = Py irén S ‘ (1.2}
7 &y Nx la tbanh phin chs vecty phip tuyén ngoai irén Sp

-~ Pjdu kién bidr dong hoc:

a &

ui = uj, ui=u) trén Se ' {1.3)
Méi Hén hé gitra van tée v gia t8c:
| dfli
dt

i ==




~ Bigy kitn &3y cho van tfc vd cho dich chuydn @
i .

o1 | = nig, Ui = iy : (1.5}
lt=o t=0

— Cae hé thie hinh hoe lign hé gitra vin i8c bisn dang Green Eij v&i cac thinh
pnin vin tdc va dich c‘ﬂu_yi‘ém

- Hiy = - _g:u.z.j + ujer F Vhm Ujm + ujm lliam} : - (18) e
— Pidu kitn déos B
| 8 3 _ {E=7)
~ Qui luoat ch3y i o
. af . .
Efj=A — ; A=0 o (.8)
AT

& c’[éy chiung ta s& dung cie ky hitu sau
3 = _ e
aXs dat

b) M8t 58 dinh nghia.

4 Cac thash ph{ﬁ‘n dich ehuyén ui van tdc dich chuy®n ui, vin 18c bidn dang Ei'j N
duwge xdc dinh qua (1.8} théa min didu kitn khdong nén dwge, bio dAm sy lién {ge cla
vat the, thoa min cac didu kign bién ddng hoc (1.3} trén Su, dwge gcu la truéng déng
hoc cho phép va chang ta ky higu la 111, B,ﬂ, ut.

4+ Chc lrpdng tkng suit S,; théa man céc phwong trink chuyén dong

as

(S%r + S%m 0l m)s n = p uz (1.9)
Cac didu kién bién

(Stn + Spm ul, mw) Nu = Px trén Sp (1.10)

Va didu kién déo .

WO

f{Ska) < (1.11y
Chuﬂg ta 82 gor 14 truedng che unq sufit cho. phép, h‘ong tru-@ng hap tbng quat
thi o5 va uj c6 th: doc 14p voi nhau, tie 12 khong thd rut gia téc u; qua djch chuy%n
ul sau hai Jia dgo ham theo iheéi gian. Cae dich chuydn 1§ phai bio ddm su lién tuc cda
vﬂt thd va phii thdn min cde didn kien diu {1.5) va cac didu kisn bién (1.3) a6i vei

dich chuy®n. Tt nhidn {4 trudng vin tde bign dang dwoe T4y dyng qua u1 theo (1.6) noi

ehung 14 dde lgp voi cde fng sudt S:] Trixdng cac ng suft S;] theo dinh nghia trén day
12 ton tai vé 6 trong bai todn duoe kbio sal.

§2 THILT LAP BIfU THUC BANH GIA
Theo dinh nghia & phin trén khi xét chinh v4t tha V vei dich chuydn y; va gia

téc :i théa min cac dign kidn lién I(ét_trén bign Su (1.3), chiing ta & xhe dinh duge
mot 16p cae trudng dng suil cho phép £7i gua phuong trinh chuyén dong:

(58, + SSe Uken)n = P Uk, kK =1,2, 3 @)




Théa min cde difu ki2a hidn

Cein + S0 ukm)Na = Pk trén Sp (2.3
vi didn kign déo
# 3en) < (2. 3)

w o

& déy chiang 1a xem wi ui duce 3
téng Cnal a L.héng pﬂét thist phdl ihou man didn Lkién trén bién Sy

®4e dinh e o gua @30 bam thee thdi gisn,

Trong trusng hop
vé vdn téc vi trudng vin t8c bién daug Eq xde 1p fir v theo (1.6) 1 doe lap voi -S—

Néu ching ta xét mdt irwdng van tée déng cho -phép '(Xig t) v&i thol gian kéi

thiic chuysn dong T“ a8 cho u*(x:, T*) =0V xx né: chung u = Ek. Nkén hai v&(1.1)

v&l uf (ich phan cé hai vé theo toan b the tich V v¢a trong khodng ‘thai gian (o, T*):
sat khi thue hign cie phép linh va st dung cie didu kién bida {1. 2) trén Sp. ching ta s&
nhin dwge nguyén Iy céng do cidia chc ng sufit thye Sij va gia tdc thyc trén vin tde
dich chuybn 4o u¥ nhw sau:
' 3

T* T ' 1
.[ j Sij]'i}f'j dvdt = — j J” e i widvdt + j' j Pinfdsdt, (2.4)
o v 0 v o Sp

. 1 - . B . :
& day Efj= —[ulg + F"]-‘,i + ufk ujk + u’%’,k vkl 1a trieéng van toc bién dang ddng
2 .

cho phép duge xde dinh 1 frudng vin tdc dong cho phép uf va dich chuydn thiye us

néi chung Ell va Sij 14 d9e tap ddi voi nhau.
Chéing ta ciing thwe hién twong ty 46i v(u (2.1) va si dyng (2.2) s& ddp dén

két qud
T*

j jgﬁj_ﬁfjdvdi = — j' o ui u¥ dvdt + f nngiu’;dsdt, (2.5)
o v _ o S

oV

& day

] °
EY = ;—-[ i+ st + ul,kﬂ]:k + “1"‘ ik

14 mét tregng van tfc bién dapg dbng cho phép duwoe xée dinh qua frudng van tde ‘u':-f
théa min didu kign bién van téc trén Se, va troemg dich chuy®n ui thda min didu kitn

bitn dich chuydn trén Se. Trong trueeng hop tdng quat Bl khéng Uén ke voi Si1 qua qui

fudt chiv déo (1.8),
Khi ap deng dinh 48 Dracker ‘o P S EL 0 & da
theo qui ludl chiv déo. Trony irwong hc.}‘p tdng quat 87
vt i

pheong trinh chuykn @dug eling voi ui, © nis thi té (3.5 ching ta s8 nhis duge bit ddug

thire san day:

T* T* E3

f j?;‘]— EXjdvdl > —j fpu?a é;"dvdt + ;ﬂ .%'Piu’i‘:ds.ﬂt. (2.8
-
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N&n biing eieh nac 45 ta o

¢
%

of
»‘u

I
" e

T‘ﬁ

R £

f.}zii Hidth ,/>é ad J ] ﬁ Pﬂﬁ‘i?d‘ldi (2.7)
L¢3

thi tir {2.6) ching f2 nhin &wge k&t qué:

T*
L]

Mot khi da ehon u¥, ui, che dai lirong Tﬁ’l] g8 dwoge xfe dinh qua (1-6),“§?jdwqc

v Sp

x4c dinh to El] theo gui lufit cbidy déo {1.8), nhw véy v& trai 12 hoan toin xde 2inh. V&
phéi cla (2.8} chta duy nb3t mé! dei leong chuwa bidt 13 dich chuydo thye ui. Do vay
tir (2.8) ching ta ¢é thi rif ra bidu' thire Ganh gla dwal dich ehuy?n thuwe. Hé thie (2.7)
k&t hop véi (2.4) cho ching ta didu kisn d8 chow u'i, ui 520 cho ning lwong hae lao rén
truong wng suill cho phép [ ¥ phit tmo‘ug ducrng v&i ning lweng hao o cla trm&ng frng
sufit thye giy ra do van t8c dich chuydn 4o uf

Tich phan trng phin s5 hang thir nhit trong v& phai cda (2.8) theo bi&n theéi gian
ching ta s8 nbén dwge

—f j' 8 ui :ﬂfdvdz = éepxzic:afcdv + gpui(T*) It;’f(T*)d_v — é ﬁpuit&?‘dtdv (2.9)
o ¥V ¢ ) v o V .

& &y d% nbsn dwec danh gia d6i voi thanh phin the k cda dich chuy2n ching
ta cin chon truwdng dong cho phép oo dang sau:

u*(m, t) = &afx, tfﬁ voi afx, T*) =6 (2.10) :

vi ;R.{Xi,. ty = 0, ‘l(‘(;, 1 0 Yt i=1,3,5
Két hop {2.8), (‘3 9 va {2.10) chang ta s& nhin ddge danh gia sau

AT

£ f - ===

! 8 ooy p i *

J; ] 54 3 Fdadt 4 j [311101110d\r - 3 SiiEipdvdt

S o .

N TSy i a kY
X’Vkmax o - B ’ (211)
T ‘
im = _":‘ L

Jd
0 "yr

o

B4t ding thun dtng voi moi T#, chiung te hay chon T™ nhu 1hé ndo 4@

vé phdi efiz (3.11)

T (2.7) ching ta s8 xhc §inh didu kign db chon cic ham ul, ui- That vay, tich
phin ting phiin theo t & v& phii cha {2.7) chang ta &6

T T ,
, - =
i "k :
- jﬂ b o ux nldvds = E DUkt dv + %‘pukuidvdf (2.12)
‘@':j j U L3
ooy \4 o v
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% ;:]({x‘rqi -{ ‘g‘p uiug *dvdt 4 jﬂ gPiufdsdt (28)
v 2 |




Vi che van ifc thue 5 dwong vilxs ) 220 va af{zy ) < Cnén i (202018 suy ra

iF

— % @pgkéiﬁdvdk = bgﬂpu.au} dv _ (2_13)

S,

Tir (213} chiing fa thiy ring néu chom ul, _E; gao che:

- gm hgqp?k.ﬁﬁdvdt > { puko ufedv e
G A ' R A ' o o : . y

thi bit ding thitc (2.7) dwge ddm bido vA ching ta thu dwge danb gia (211

§3. KET LUAN

Dya trén. khii nidm cide truwdng cho phép trong bai todn cdc ¢dng trinh cirng déo
chiu tii trong déng trong ving dich ehuy?n lén, mot phuong pbap dinh gid dwdi cée
dich chnydn dv i dveoe trizh bay. J
i Bitu thire d4nh gid (2.11) thu dwoc trén co s& chon cdc trudng dﬁng cho phép
u¥ va ui thda min che didu kign (2.14). So véi phwong phap trink bay trong (1, 2] phuwong
phap m&i khong cin phii fash fenxo bifn dsng thanh phin phi tuydn va tuyén tinh, 4@
e6 danh gia thich hop che phin phi tuyén trén co sé A6 m&i rat ra duwge dénh gig
cin tim.

Bidu thire danh gia (2.11) chita hai treong cho phép u?s ui cé tht chen déc lap
v&i nhaw Lei thE trén ddy s3 cho phép ching ta don gidn héa duwoe Linh (o4n v3 nhin
dwge danh gig t6f hon cdc danh gih di <6 1.

Minh hoa loi 1hé ciig p'luro*ng pkap méi so véi phuong: phép d3 c6 s8 dwge trink
biy chi tigt trong vi du bin trén & phin II. ‘
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- SUMMARY
A NEW DISPLACEMENT BOUND TECHNIQUE FCOR RIGID PLASTIC CONTINTA
SUBJECTED TO STRCMI: DYNAMIC LOADING AT LARGE DEFLECTIONS

A new displacement Loeund technigue, which f» based on concept of admissible
tields has been developed for rigid Plastie copntinua subjected {o sirong dynszmic loading
at large defl ectio*ls. the lower hound ghiained (210 dcaends on kinematicallv admissible

displarement ui and kipematically admissible velogity uf which must be chosen so that
- the condition (2.14) may be safisfide. Parameter T Would be determinated by maximi-
zing the right hand side of {&i1). :
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