
sf/ TRUYEN SONG Ji!L~T "RO' l~AY" TREN MJ.T TRT,J CUA 

MOI TRU(JNG DAN HOI CO BIEN D~NG BAN .DlU 

PHft.,.M THl OANH 

DOi va1 m6i 'truOng ctan hOi tuyen tirih khOng c6. bien d~ng ban d~tl, st,r truyen- sOng 
mat Ro lay tren mat phang cilng nhu mat tr~ dii duoc trinh bay a nhi~u tai lieu chang h~n 
(2). Trong biti nay xet sv truy~n s6ng m~t « Ra lay » tren mi,it trt.t ella moi truOng dan JlC:d 
v6i bi~n d~ng ban d~u thuan nMt. V~t li~u la nen duoc va th~ bi~n deng la tuy y. Ung 
d~ng ly thuy~t tuyen tinh hoa cua A. H. ry3h [1 J dan ra phuong trinh xac dinh t6c d¢ 
song trong tnrimg hop tong quit va xap xl n6 trong truimg hop bu6c song rrhO han nhi~u 
so voi ban kinh mat tr~. Xet v6i IDQt d~ng i:~ the cua tM bien deng. Trong truimg hop 
dan hOi tuyen tinh. khong c6 bien d')ng ban daucac kilt qua nhan du0 c tog v~ cic ket quii 
trinh bay trong [2]. · 

Xet mot trui:mg dan hoi vo han voi lo hong hinh tr11 ban kinh R,, ben trong lo 
kong Ia tr6ng rong. Mat bien r = R, !tr do d6i v6i {rng suilt (Ro la ban kinh tru trong 

'trang thai ban dau). Chung ta phan bi~t 3 tr~ng tha·i cita m6i tnr6ng. . 

- Trang thai tu nhien: Ong suat, bien dang bang khong, 

- Trang thai ban dau: Moi iruimg c6 bien d~ng ban dau cho tru6c nhung chua bi 
kich d(>ng. Cic dai lm;ng \mg suat, bien d;tng, dich chuy~n kV hi~u tuong ung Ia : 

- Tqng thai b; kich d<)ng: de ctai· lu0 ng {rng suiit, bien dang, dich chuy~n ky 

hi~u tuong trng ui. va: 

' 0 + . ' 0 Zij= ~ij Eij; Ur=ui+Ui. 

cac d~i hrong a{i, Eij, ui Ia cac kich dQng. Gia thit:t cilc kich dQng lb. bt ta c6 th~ Ung 
dung ly thuyet tuyen tinh h6a cita A. H. l'y3b [1]. 

Ta chon hi: toa 
(r, <p, z).Gi?t thiet cho 

trong clo: 

d¢ Lagrang tr-iJng v6i h~ toa dQ tn.1 trong trq.ng thai tv nhien 
ding bien d~ng ban dau thuan nhfit vit cO dqng: 

· u~= (!.1 -l)r, 

u~ = 0~ 

u~ = (A - l)z, · 
3 

/q 9 A3 = canst, 

(1,1) 
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Troag trn0ng b;;;p LL,ng qdatJ c~1n ;;ac d~nh ki ch dQng cUa chuyen dkh uh t1cp, u2 

Dua vao cac ham the y, X va bitu dien (1]. L 

1 D iJ 2 
Ll 1• = --· ·~---- JJ -- · --- X, 

r . Otp . OrOz 

a 1 a• 
"• ~ - -. <{; - - --- x. ·' 

or r 8'f'az · 

u, ~ ~ Bo (ll +A £___ B £__) r.', 
A3 · oz2 8-rl 

troqg do a• . 1 a · 1 a• 
1', ~ --+ ---+ --

ar2 r iJr r 2 il'f'' 

T .: bi~n thai gian (dung theo ky hi~u trong (1]). Khi do thay 
' tim 2 bam vo huang <{;, X thoa man M p\luang trinh : 

· ( i a• a• ). · ' 
I'> + M - - L - <{; = 0, 

az• 8-r2 · · 

[(4f-A~-B~) (A+F_£__. az 2 ' a-r2 az• - D -. . - EA- ·X = o. aor• aor• . 
v6i eSc (h~u ki¢n bien t?i r __ = R = /. .. 11 R

0 
: 

a• ) · a• J 

! . a 1 a [ a• ·(, 1 a• 1 a ) A~ (A0 -a12}---•,P + -A0 -- atz ,--.-+--- + 
Br r B'f'· Br2 r2 a'Pz · r ar 1 

( a• a• )]. a ~ + atsBo I'> + A-- B -.- -.-X ~ Pi, 
a-;; 2 8-r' az . r=R · 

(1.3) 

a• 1 a . 1 a• ) · a · 1 a2x i -- + - - + - -- y - (1 + D ) -·-- - p~ 
ar 2 r Or r 2 Otp' 2 "' or' _r agJaz r = R - ,rp ' 

(1.4) 

P;~_ P~, P: la kich d¢ng lvc m~t (trong bai . toan dang xet chllng =0). Trong ct6 aij, 
fi.ti lit hang so phu thu¢c v$t li~u (the dim hili) va trang thai ban d~u. A, B, ... , A, ... Q. 
Ht bam cila aij, !J·ij vJ. a'/t. o ~· 

Chang h<n · 

a11 + a1A1 2 ' 

pl.;;' 

(au + <'1Aj 2)([J"13 + cr1A 3 
2) ' 

' 
•11 + crtA! 2 

a!s + (J.U 



f)e xet S\f truyi!n s6ng « Ra lay» ~ren ·m?t bien tv do ta tim kich dOng cUa chuyfn 
dich duai d3ng 

khi a6 tir (1.2) suy ra : 

Trang d6 

~ 

U = (ur, 0, Uz), 
Ur = Ur (r~ z, -r), 
flz = Uz {r, z, -r ), 

&' 
Ur =- -- z, 
/ araz 

u, "= - 1 B0 i D + A- - B -- X· 'A ( a' a' } 
).s i!z

2 
. "'' 

va X Xlic dinh tir plmong trinh. 

(2.1) 

[( /'I, +A..!..__.' - B.£...)(·/'1, + F ~- D~) -E/'1, 
82 

]r.=R (2.2) 
. az 2 at2 az 2 

""'' a"'' : 
voi di~u ki~n bien 

- Ao -. - •1z- -- + auBo /'1, + A - - B - -·X = 0, [ · az 1 a ( &' &' ) ] a I 
ac• r i!r az' ·a"' /Jz r = R 

~[-....!!:_+Do Eo (D +A 
82

, - B _
02 )]Y.I = 0. 

fir az' . /Jz .dt' r=R (2.3) 

Tim nghiem cu• (2.2) duOi d~ng: 

X.= G(r) eik(z-c"') (2.4) 

The (2.4) vi10 (2.2) va bi~n d~i ta di den phuang trinh xac dinh G(r). 

trong d6 : · 
(/'1, -yi)(t--yDG(r)=O (2-5) 

yj,, = ~ [(A+ F-E)- (B + D)C' + 
2 . -

+.Y[(A +F-E)- (B + D)C2J'- 4(BC2 - A)(DC'- F)]· (2.6) 

Nghi~m ciia (2.5) thoa miin dib ki~n tat d~n 
G(r) ~ 0 khi r -> oo 

Ia : (2.7) 

Ko la ham "MAK)J,OHAJ! b,[IA '' ; "· ~ Ia cac hang· so. 
Nghiem nay ton t~i voi di~u ki~n r f, ~~ th,rc, duang va phan biet. Vi\y d~ ton t~i 

song < Ro lay» thi di~u ki~n d~t len toe a(> song Ia : . 

C2 > 0 

(2.8) 

C2 <min 
. F ' 

o) 
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_ B(A- E- F) + D(F - E ·~A)·+- lf?} 
- (B- D) 2 

voi ']! > 0, 

C ' 0 .. n; .. 0 , 1,2 = VOl ;r <._ 

']!'" [B(A- F-E)+ D(F- E- A)] 2 - (B- D) 2[(A + F-E)'- 4AF]. 

Bay gio ta dlin ra phuang trinh xac dinh toe dQ s6ng C. 
Xuat phit tu c!ieu ki~n bien (2.3) chU y toi (2.4) va (2.7) ta di d~n : 

[ (atsBaei- A,yi)K,(y1R) + ~ (a12- A,)Kt(ytR) ]a+ 
+[(mB,ej- Aoril K,(yzR) +r; (atz-A,)Kt(yzR)J~ = 0, 

·r![k2 + D.Bo8f)K1(ytR)a + yz[k2 + D,B,8i]Kt(y2R) ~ = 0 

trohg d6 e;,, = yi,, - Ak2 + Bk'C2 

(2.9) 

(2.10) 

Dieu ki¢n y;n tai nghi~m kh6ng tam thuong cua h¢ (2.10) d~n den p'huoag trinh 
tan. sac, cho phep xac dinh t6c d<J s<ing C: · 

1 ' - - - K,(ytR) 
~ (1 + D,B,8~) (ataB,8f- A,YJ} K ( R) + 
'(1 1 "(1 

- ~ .,_2 
Yz(atz- a0 )(1 + D,B,81) 

yzR 
1 _ - - K,(y,R) 
Yz (1 + D,B,8';)(ataB,8J' - A,y~) Kt{YzR) = 0 

trong d6 : 

TOm h:ti : T6c ao sOng (( Ro lay)) tren m?t tn,l duoc xacG Cl:inh tir phuang trinh 
(2.11) ho~c (2).2) ( d6i v6i truong hqp song ngan) va th6a man dieu kien (2. 8) 

~"vi Dl). 

1, Trul':m.g hop cUm hOi tuyen tinh khOng cO Ung su3t ban d3.u : 

ld = P. 3 = 1 ; crt = o- 3_ = 0 ; R = l<.o; 

aq = A + 2rJ.6ij ; ILij = fL ; 

Oij 12. ky bi~u Cron.ecker. 
Thay vao (lS) ta xac dinh GUQC A, B, ... , A

0
, ... D,. Tu (2.6) ta c6: 

·!1,2 = k2(l ._ C 2 1q,~) :C12 ~ (). + 2[")1 p; C22 ~ 1'-/P· 

f)i~u ki~n tOn t?i s6ng la : C 2 < C2 2 

Tu .(2.11) ta dan ra: 

4; [-1- + K.(.yzR,) J 2(1 + yl)·(, 
(z y 2Ro Kt('(ZR,) - ytR

0 
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(3.1) 

phuong trinh (3.1) hoiw toim tritng vtli phuong trinh (7) ~ 10.9 ch\n ra trong [2] 
Neu a(l did s6ng nho han nhi~u so v6i bim kinh tnt thi t1i (2.12) ta d3n ve phuong trinh 

4Vl- "'~ .v1- ai ~ (2- "~)'. (3.2) 

Phuong trinh (3.2) trung vai pbuong trinh (8) §10.9 dan ra trong [ZJ 
2. V:it li~u ititn hoi phi tuyen vai the bien d:;ng Murnaghan 

1 . l 1 
<ll.- -'AA2 + "Az +- aA1 + bAtAz + - CA3. 

2 1 
r 3 3 

A, tJ-, a, b, c la cic hJng sO dan hOi. 
A1, A2 1A3 la de bat bi€n _d~i sO cU.a ten xo bien dq.ng Gri.n 

Thea c6ng thuc trong [1] ta c6 : 

.,·,[a (2 a 
"tk = Uik - + Aj -1)--

0A~ 8A2 

[ 
a 2 o 3 , il 1[ a 2 • a .,.= --+ ('Akc-1)--+-('Ak-1)2--j --+(f.; -1)--+ 

OAf OA~ 4 M3 a~~ a A~ 

- Ai --- -- '¥ + Oik -- J l,i -- J) ---- (v, + 3 (' 2 1)' i! ] "'' ' [ 2 D + "(' 2 ., a l nO 
4 OA§ aA~ OA~ · 

.. . = [-a-+ l_ ("A'+ "' - 2) _a_ J""'"'· rJn 
0 

1 TI 0 '-1-' 
aA2 4 aA3 

Thay bi~u thuc ci\a <ll' = <D(Aj) vito taco : 

(3.3) 

(3.4) 

Theo cic' gia trt ·cho tru6c cUa crit ta xic dinh duyc ).; vO_ tinh dtrQC aij. [Lij theo 
c6ng thttc (3.'1) 

at 1 = i, + 2!). + 2aA} + 2b(\l - 1 + Aj') + -- _Li, 

a33 = A + 2p. + 2aA~ + 2b(A§ - 1 + A.'l) --~ --- J.), 

at2 =:A+ 2aA[ + 2b('Aj -1), 
at3 =A+ 2aAj + b().j + P.~- 2), 

f!.lz = [L + bA) + C().~- 1)/2, 

f'ls = [L + bA) + C(At + A~- 2)/4, (3.6) 
I=g~ . 

A?= ~- [2D.f -1) + (i.
3
2 - 1'j], A~ = _:_ \2; >. 

' 2 ' . . - ~ . 
I ': · ! : ,, - 1 )2]. 

Thay gi3_ tri cUa f.t aij. fl.ii vao (1.5) ta. s(~ x<ic d,i.nh 
phtiung trinh nh.y v6i ctie'u ki~n (~.8) ta se xic "dtnh duqc tOe 

'"'c i:e ul c(ta (2.12). Gl:i.i 

Dta chi 1'!/iqn ngay 28/9[1983 

Tnto·ng Jai hac ring kr-p HN 
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PE3!0ME · 

PACl1POCTPAHEHYlE !IOJ:lEPXHOCTHbiX BOJIH P3JIE5l HA UI1J!l1H­
)J,Pl1LIECKOtl !IOBEPXHOCTYI Y!IPo'rOf1 CPE)J,bl C HALIAJ!bHOt\ ,[\E<I>OP­
MAUHEvl 

' ' 
B pa60're ll3y'leHo pacrrpocTpaHeHRe llOJIH P3.JieH Ha uniiHHiJ.pll'leCKOii rroEep-

XHOCTl! yrrpyroii cpeil,bl.C 'naqaJihl)OH O,C(HOpOJ(Hoii Ae<jJopM3UHeii. 3)\eCb yqTeHO 

ClKaTHe cpeil,N, a IlOTeHUHaJI ne<jJOpMa[\HH !1p0!!3BOJibHb!l'r. IloJiy'l'eHO ypaBHeHHe )(Jlfl 

onpeAeJieH>•H CKopocTH pacnpoCTpaHeHHfl BoJIH B o 6![\euc.1yqae, a B cJiyqae, liorJ(s 
J(,1f!H3 BQ,1H M3<13 no CpaaHeHll!O C p3AIIYCOM[\Hill!H)(p3, Bb!BeileHO flpH6J!Il­

>KEHHOe ypaBH8H!le. 
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SUMMAHY 

OPTIMUM DESIGN OF CONCRETE STRUCTURES 

One of t_he optimum design methods~ c0ncerned \vith the co hcrete structures. has just 
been presented. In order to obtain the optimum desiun, the solution of nonlinear mathema­
tical programming pror,lem has to be \iiTOi·ked ouL Th~ amplification of the method was ill us~ 
trated by a practka l ex.atnpli::. · ' 


