Tap chi CO HOC, t&p XIV, 19092, s 1 (24 — 30)

VE CAC PHUONG PHAP DANH GIA DUOT
DICH CHUYEN DU CUA CAC CONG TRINH CUNG DEO
CHIU TAI TRONG DONG II

vU VAN THE, TRAN BA TINH

Trong bai bao nay thi€t lip bidu thic dinh gid tdng quit theo phwong phip trinh bay trong

[3]. Trén co s& két qud nhin dwee & diy va két qud cho trong Stronge, ching ta xéc 1ip mai

twong quan gita hai phwong phip. Cufi ciing bai todn t81 wn héa dank gid dich chuyén khl chon
him dang vi ham bién d6 dwoc khio sit chi tidt.

{. XAC LAP BIEU THUC DANH GIA THEO [3]

Chiing ta xuft phat tir cdng thire (1.11) trong [3], bidu thie dinh gid dwéi cia dich chuyén
cwe dal 8 cho nhw sau: :

f piko f2{zx)dv TmD"(fz)ffx(T)dT ‘
§ > ‘ — : (1.1)
—‘[ fi((])fg(zk)dv—!—T,I?(:f{fl{r)df

V& phéi cda {1.1) s€ dat cwe dai khi T nhin gié tri:

a

“}ifo) - D*(fa) [ pfalzi)dv 90 ([ piro fe(xk)d‘“)g
yiag. T 4 - ~1+ 1+l,}_.2' e -
{[ #liko fa{e)dv , (72) *fl(o)fflff)dr-[ pfa(ze}de

(1.2)
Thé gif tri T tir (1 2} vao (1.1) chiing ta nhin dwoc ddnh gid dwéi dich chuyén cwre dai £:

- ‘ “ (f pio f2{z}dv)®
con D gz} e 1 éic — . (1.3)
9 : (fe) _fl((]){fl(f)dr ".[ pl2(zg)dv

Néu chon f;{r) = 1 — r tir (1.2}, (1.3) ching ta nhin dwoc cic dénh gid

24



25 (] pinofalon)d)’

fw _ b*(fg) prz(zk)dv _ ‘
D*3(f2).

¢ J Puigo fa{zx )dy

-1+ {1+

¥

-3"1(o)jn(r)dr S ohaas

- ~ (J. pf:kofg(:nk)du)z
NR:(ON NV TR S
2C D*3{f2)

L= ; (1.4)
—fl(O)E{f;(T)d'r-‘J’. pfa(zr)dv

So sénh cic cdug thive {1.14), (1.15) trong 3] v (1.4) ta thiy ring khi f,(r) = 1 — 7, két qui
cia hai phrong phdp tring nhau.

Khi mit 46 p == const vi vit liéu chiu t4c dung cda xung lyc vin t8c phin bd dbu tai moi
diém ta c6 két qui: o

- . i ] hale
I D(fz)'(—fl(ol) 1+ 1+'C -

Gl DA o) f nrjer
(1.5)
- - pify [ falze)dv
s> 2R C i
2C D3(fa) ¢ ;

—f1(0) bf filr)dr

So véi cac két qud uhin dwoc trong Stronge, danh gid (1.2), {1.3) dugc cho trong dang 81
gidn. D6 chinh 14 di¥u kin thuin loi cho ching ta trong khio sit so sanh vi t8i wu héa qua vise
chon him dang va ham bién d4.

2. SO SANH KET QUA CUA HATPHUONG PHAP

Theo phwong phép cia Stronge ching ta di thu dwoe cde két qud danh gid thai gian vi dich
chayén nhw sau:

]

“ a{zy ) du
Ty > T = Diifs) "{ i 7
¢ (‘[ p?lkofz(ﬁk)dv)
.2 1
. ~11(0) —14+ |1+ ¢ (‘f pio 2{zildv) . ' _{ fulr)dr
2(1”51'1(7}037) DR J Pz )dv _}1(0) | (2.1)
(1 pisofalz)de)” 1= J fi(r)e

o D(f) % ‘/Puki)zzk U -1“0 1\ Tjar .

§> 6% = e -1+ il+ 2] . {[pfg(Ik)dU _}1(0} (2.2)
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So sénh (2.1) véi {1.2) va (2.2) véi (1.3) ta rit ra cée két ludn
- Ham dang f; khdng giy ra sy khic nhau gira cdc ddnh gid ¢da hai phu'o'ng phép.
1

- Ham bien d5 f1 4nh huéng dén cic danh gis théng qua cic dai hrcng 1-— f frdr va
- 0 f fudr
< 0
Khi'fy = 1 —r, cic dinh gid cda hai phwong phip 1A tring nhau.
- D€ so sdnh k& qui gira hai phuomg phap chung ta chi ¢in xét twong quan glu'a hal dai
lrong: y

1
1
1-—[ Al(n)dr vh -
’ 1] ’ f fldT
_ o
Véi fi(r) duege chon thda mian cdc ditu kién saw
a . &0
A0) =1, A{1)=0, —fi{1)>0,  fi>0 (4)
(xem di8u kidn (**} trong [1]).
Do cédc diéu kién trén, fi(r) s& I mot I t»)
him 16m ludn luén nim duéi dedng thing
CD (xem hinh 1). 7/ h
1 B

Bt y={ fi(r)dr
a

R6 rang ring v € (0, 3]
Xét hal ham Fy =1 -y, ng—l—
4y

. F "
va ham thuong },_,—l =dy(l—y) =y

# - 86 1A ham ting trong khoing bién thién a

y € {(0,1/2). Dat cuc tri tai nit y = 1/2;

o(1/2) = 1. Hink 1. D% thi hia f,
V&i mol gid tri coén lai cla y ta cd g < 1. Suy ra F} < F.

Hay
1

1- /fl('r)d.'r < e (B)
0 4ff1(f}d'f .

0

Vé&i mot cdch chon ham f (r) théa min di€u kién (A) d€ cho phép ching ta cé thé rit ra dwoc
céc danh gid {1.2), (1.3), (2.1}, (2-2).

1
Cha ¥ thém ring 2(1 — [ f1{r)dr) > 1. Két hop v&i (B) ta dé ding suy ra ring:
a

>, T >T* (2.3)

3. TOI UU HOA DANH GIA DU’O'I DICH CHUYEN DU QUA VIEC CHON
HAM DANG #, VA HAM BIEN DO f1

Ch‘{mg ta 44 cd ddnh gid dich chuyén:
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- (I pl:',k(lfg{l'k]du)z
- \”
26 D2(f,) prz(xk)dv

1
4(— ;1(0)£ fl{f)d")

{3.1)

Viée t&i wu héa ddnh gid (3.1} theo him bién d§, dwa vE bai toan chon ham f,(r) thda man

cdc digwn kién {A) sao cho . : dat gia tri cwrc dal.
‘ ~£1(0) [ fu(r}dr
0

Tran hinh 1, néu ky hidu CA 13 ti€p tuyén cda dwdmg cong fi{r} tai 7 = 0. Ta &

1
o A
—fl(o):%, ffl(f)dTE’TA

Suy ra
Y i i

< TTTEa = 2.

V}l(o)! f;(r)dr [

=

1 -
Gi4 tri cwe dai cda bifu thic nay dat dwoc khi [ fi(r)dr = 4.
o

DiBu niy chl ¢é thé xdy ra khi fi(r) =1—r.
Khi dé danh gid t8i wu héa v&i ham bidn dé 6 dang (1. 4)

(J pisio fa(ox)dv)

(3.2)

Vi {3.2) vige t8i wn héa dinh gid qua viéc chon ham dang f» trong trwdng hop tong quit
rit khé khin, vi cdn phu thudc vio hao tn ning lvong D* vi hé s C. Céc dai lrong ndy khic
nhau déi véi tirng cdng trinh cu thé. DE cé dwoc mdt lwgng thdng tin dic trung ¢6 thé suy lugn
ti€p cho cic trudng hop ban trdn vi vd trdn xoay, chiing ta hay xét dim khiu dd 2L, 45 day h,
chiu xung hre vin t& phéin bé ban diu Wy theo phwong vudng gbc véi mit phing clia dim.

Trong trwédng hop niy ta ¢ cic hé thic co bin sau:

- Hé thc d4nh gid dich chuyén '

o+ bf(f-)
s>4 = 22 ( _ 3,
> Py 1+ 1+ fz) )/ fz [3 3)

- Céc thanh plhan cla t3c @3 bign dang xdc dinh qua dich chuyén:

K =W, B =W - (3.4)
_ /”?

4 3 b 3 ﬁ _L},

g vT

‘ L—»x
W
Hinh 2. Dim ngim chiu xung lye vin t8c dBu.
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- Di%u kién ddo bifu hién qua lwc doc truc N vi md men udn M 6 dang:

M N3
i (%) (8.5)
Nhur di chi & trén, trwong van t8c dich chayén do dwye chon trong dang tich bidn:
W = A(1 - r}f2(7) (3.6)
C4c dai Twong bidu thire (3.3) dwoe xic dinh nhuw sau:
() = [ Mol#8 (2 + 3 o) Mo (s.7)

(r day 3 hang tht hai trong {3.7) 13 hao tin ning lwong tai diém giy. Hé 8 € dwec dinh
gid tir tich phin sau:

L
/ No|faW'|dz < C6 (3.8)

Chiing ta xét mdt s6 16p cic ham dang ¢é thé dwoc ding phd bifn trong bai todn ve dim:

a) .
v n>1

(=) = [1- (7)1

Thee (3.7), (3.8) ta € thu dwgc két qui sau:

Sn{n— 1My 5 4n{n-1)Ny
L(2n - )3f2' T (2n—1)E2

f falz}dz = L - 2

_‘pl)

D (f2) =

n~J)’(2J 1)

2)1(2n — 1)/

o h pLIWE &N n -
¢z —1-1 14— —1})
4 + J v 2h - My Z::( ) JHUn— 027+ 1)

A ' pL2W2
= > - | 0 LR T
Khi n ) 1 1+\/1+ , 69 WM, :
n=3 — s>"|10yf1104 LW
" 4 ’ rM, |’
h pL2W2
=4 §»— -1 0,32 - 220
n — y +\/I+ )3 W, |

Tinh todn truc ti€p khi n = 1 ta nhin dwee danh gid
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n=1 6>

S

1 pL2 Wg
2 hM;

{—1-!— 1+

Tir céc két qud trén ddy cho thiy ham dang fo = {1 - (3)?]” cho ta dnh gi 1én nhi.

L

b) Tyn
f2{z) = (1 - }:)

L
2nMs - nM, / L
* o . = - de =
(fZ) I ¢ I fg{ﬂ:) T nt1’
O

khi n = 1 ching ta nhin dwoc d4nh gid lém nhit

pLPW3
{ 1441+ YA

5>

L

2L

h - pL?W3
> = |-
6_4[ L+ /140,810

d)
' folz) = Z{(1+ cos =)
M, M, ; L
- Moy ™ My
* ) = N ey d _ -
D*(f2) 7 C YA /fg(.’.!:) =33
U
h pLZW(;"
>~ - 0,63
5_4[ 14+4/1+0, A
o




5=

P

1 1+1‘°L2W‘%
A

Qua cdc thi du trén diy trong pham vi ham dang dwge chon ching ta ¢6 thé rit ra cac két

luin sau diy:

- Ty 88 D‘éfg) khéng phu thudc vio vide chon ham dang fz(r). Pdénh gid dich chuyén chi

7 ' B
phu thudc vio dai lwong [ fa(z)dz/D*(f2)
0

- Him dang fo(z) =1 % cho dénh gi4 1én nht.

- Nhirng k&t qui trén diy ching ta ciing thu dwge d8i véi ban tron va vé tro.

4. KT LUAN

Trong ¢éng trinh ndy ching ta da dwa ra cdug thirc danh gid cho dich chuyén vi thini gian
theo phwoug phiap trinh bay trong {3]. Khi chon trudmg vin i8¢ dich chuyén cho phép trong dang
A-fi- fa- -

&t gnd nhin dwoc cho phép chiing ta so sdnh méi twong quan giira hai phwong phip. Pa
chi ra rdng phwong phdp trinh biy trong [3] Judn cho ta ddnh gid tét hon. Bai todn 31 wu danh
gid gua vige chon him bién 45 f1, chira rdng f» = 1 — ¢/T", cho d4nh gid t8i vu. Bii todn tdi
wu qua viéc chon him dang fo, mic diu chua dwoc gidi quyét triét dé, nhung qua tinh todn déi
v&i dim thee m3t 8 16p him dib réng cho ta mét 58 dw todn dinh hwéng khi st dung cic phwong
phip dank gid.

Pio chi: Nhin ngdy 8/6/1991
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TAI LIEU THAM KHAO

1. VA Viu Thé. Phuong phdp danh gisd dwéi dich chuyén lém vé tru cdng déo chiu tii trong
déng. Tap chi KHKT No. 142 - 1934,

2. Vi Vin The Sawczuk a lower bound to large displacements of impusively loaded plastically
orthotropic structures. Int. J. Sol. Struct. Vol 19, No. 3 - 1983,

3. Vi Vip Thé, Tran B4 Tinh. V& céc phwong phip ddnh gid dwéi dich chuyén dw cdc cdng
trinh cimg déo chiu ti trong déng I T/c Co hoc s8 4, 1991,

SUMMARY

LOWYER BOUND ON DEFORMATION FOR DYNAMICALLY LOADED
RIGID-PLASTIC STRUCTURES

In this work comparisions are made between lower bound obtaining in 3], Stronge and lower
bound by The-Sawczuk. Finally the optimal problem is considered, namely that it must be choosen
firft} Fiz(z), for which a lower bound displacement is maximized.
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