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S TRUYEN SONG MAT »RO LAY ” TREN MAT TRU CUA
- 'MOI TRUOGNG DAN HOI CO BIEN DANG BAN DAU

PHAM THI OANH

: D&i voi moi trudng dan hdi tuyén tinh khéng ¢ bién dang ban diu, sy truyen séng
. mit R lay trén mit phing ciing nhu mit try 3 duge trinh bay & nhiku tai liéu ching han
. J2). Trong_bai nay xét su truyén séng mat « Ro lay » trén mit try cla moi trudng dan hdi
. w6i biéa dang ban dau thulin nhﬁt.“ Vit liéu 14 nén dugc. va thé bién dang la tiy §. Ung
* dung 1y thuyét tuyén tinh héa céia A.H.TI'y3s [1] dan ra phuwong trinh xdc dich tde do
" séng trong trudng hop tdng quit vA xdp xiné trong trudng hop budc séng nhd hon nhidu
© s0 véi ban kinh mic tru. Xét voi mot dang cu the cha the bidn dang. Trong trudng hop
- “dan hdi tuyén tinh, khéng c6 bién dang ban diu'cic két qud nhin dugc tod v& cic'kér qud
~trinh bay trong [2] . : '

§1, PAT VAN bR
- Xét médi truong dan bhdi vo han voi 16 hdng hinh tru ban kinh R, bén trong 18

“hdng la tréng tng. Mat bién r = R_tu do 'déi voi img sudt (R, la bdn kinh try trong -
trang thdi ban dau). Ching ta phin higt 3 trang thdi cta mdi trudng. .

~ Trang chidi tu ohién: Ung sudt, bién dang bing khong.

— Trang thai ban §iu: Moi trudng c6 bién dang ban diu che trude nhung chua bi
kich dong. Cac dai fugng ung sudt, bién dang, dich chuytn k¥ hitu tuong dng la:

#0 o =}
ij » Sij s Ui
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— Trang thai bi kich dong: cée 35.{? luong g sudt, hign dang, dich chuyén ky
hi¢u fuong (og 13 rﬂ‘;, siy, Ui va:
Ho

LB *® T % o oyl o= °
5y Oy + iy % Eiy = Qij+€1],u1-— (LR S S

Céac dai lugng ofj, eij, w 12 cic kich dong. Gia thiét cic kich dongla bé ta ¢ thé tng
dung 1§ thuyée tuyén tinh hoa cia A.H. T'y3s [1]. :

Ta chon hé toa do Lagring trung v6i hé toa do tru treng trang thai tyu nhign
(1. @, z).Gid thiét cho ring bifn dang bar d3u thuin nhit va o dang:
ug= {#1 — Dr, '

ug = 0, (11)
ug = (h, — 1)z, '

“treng dé g . : *l, Ag = comst
. 3 s
® O
Grr = Gen = Ol, ¥
fjff:cgs




}lfumg fluuub hdp i ing quar, oin xac dum kich déﬁg cha chuyen dmh Uiy g, uz
thra véo cdc ham thed &, % vi biku dien 1],

T8 a8
Uy 55 e e () — %,
v dy drdz
' ? 1 2 .
Uy = — —— i — - . Ly
o Vg o ¢ v opiz X, | (12)
a2 2 .
uz=_7\_lBo A+A——-_BB .
S R ' dz2 ]
at 1 a 1 52
‘tromg . do { A= Lo 1 ,‘)
‘ art r dr 2 Jgp2

T : bign thoi gian (diag theo k¢ hidu trong [ 1. Khi de thay cho vige tim u ta fhn
tim 2 him vé hudng 4, ¥ théa min hé phuong trinh ¢ . C

!

a2 s ' B
A+M—--—L =o, .
| ) o ( ! 312)44_‘ o ang
' _ 92 2 2 . 2
[A+A——B—— A+Fa -Di-'-E-Aa—--x:o.
, 8z¢ - aql fz2 ar2 ©oant

voi cdc didu kién bién tzi 1= R = MR,

.8 1 9 a2 7 2 ' |
M ;(Ac—azz) — =t [%AG-—“— a2 (__1_._"’.._ + 1 J?_)+
.- T dg P} I

ar a _ 2 2 3(P2 T
2 BPCERN ' }
+ aisB, A+AE__ i_ ixé - D%,
872 o floz y=R

: .\ o _

] 1 8 1 @8 2
Adure "*'Dc—‘"-i"—*—-{*—-—— &[J——(I-I—D)-—-——-l.____ax : — p*
L L
Pt 9 r dpiz

1 az a V‘E
mmg}— *’+~——'{»——+QOBO X
I .

. 52 B
L+ A e - B — ¥ = D¥ .
{ 322 BTz )] E]_‘_.,R z . (1 4
Pi, PE, DF ia kich dong lyc mat (trong bai toan dang xét ching =), Tlong 6 ayj, -
i ia bing s8 phu thude vat Hu (the dan ho1) vi trang thai ban diu, A, B, wA, 0

P

12 bam clia ay;, wij vi j‘]O_

Ching ban :

PR L 2 5 GO YLl
ary + G'J_)\-i?' ap1 - GI?\'I‘?-
poeodntoist o ey
- 2
s+ orhz? Wiy 4+ oy 2 !
E o (a1r + pis)®

'(a11’+ s1h7 *) {1245 + 0'1?\;,“2'). ’

a1 + oA
= R e S —

Ao =an oy E D=1 4ozt il B, - .
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$2. PHUONG PEAR ¢¥a
D& zét sy truyén song «Ro lay» trén mat biés tr do ta tim kich déng cfa chuyén
dick dudi dang

u={tr, 0, uy}

ur = U (1, 7, Th
Co U = U (1, 2, 7)),
khi dé tir (1.2) suy ra _
: 42
Up = 5
t dréz 7
M , 9 9
Up = e B, A+ A B : 2.1
3 ( azt . et )K @)
a2 1 4
Trong d6 = 4
8 b= 5a r ar
va ¥ xdc dinh t& phuong trinh .
| R s o 92 Py at
A +A B[ A+T -D - B L=R (2.2
[( ' az® e )( o 8z 812) - 312] 22
voi dieu kign bign '
o - a2 1 2 e P
— Ay —5 — ajg— ==— + 3438, +A —B— 31— == (),
[ ° art 12 r  or e ( A 322 lBﬂrz}] dz 1=R
] at P 22
—| - + DB, [ A+ A - =0. -,
ar [ oz? °e ( T gzt e )]y e R e 23)
Tim nghiém cha (2.2) duéi dang ‘
- ik
: ‘= G(r) e {z—c1) (2.4)
Thé (2 4) vao (2.2) va bién ddi ta di déa phuong trink zdc dinh G{r).
[ (A =735 13GE) =0 25)
trong d6 : - '
: k2 ‘
1.2 = [(A+F-E)—(B+D)C? £ |
+ V(A +FE) - (B+ D)C?F — 4(BCz — A){DC? — B (2.6)
Nghiém clia (25) théa min dikun kién rit din
G(1), = 0 khi 1 — =o
la ¢

G{r) = G(r) + Ga(r) = X _(vir) + BK (y5r) (2.7)
X, 13 ham « MAKHOHAJT BIA»; a, & la cic hing s6.
Nghnc;m nay ton tai vai didu kién “(1, £ thyge, duong vi phaq biét, Vay d& tontai
séng «Ro liy» thi fhéu kién &ét len téc 4 song la:
CZ>0
cz e [CE, i

2 (2.8)
. B+D B D
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S Trong Jdos

ol o BA—E ~ Fy+ D(F—E~A)4 ¢y voi P> 0,

(5~ D)2
[C23 =0 voi P <0 (29
P = [B(A—F ~E)+D(F—E— A)* - (B- D)Z[(A + F — E)2 — 4AT].
Bay gio ta din ra pl’-usng trinh Xéc dinh tdc 3 song C.
Xudt phat i didu kién bién (2. 3) chu 7 toi (2. 4) va (2.7) ta d[ den :

{(31313061 AgY 1)Ko(Y1R) + (a2 — AO)K1(71R)]05 +

[}~ crd K(ea) 42 G~ KR [o = 0

1afk? + DeBSHK (viR)ar o+ va[k? + DB HIKi(y Ry B =0 (2.10)
‘trong dé (;}1,2 =~(1’2 — Al2 + Bkzcz o - .
7 Digu kién ton tai nghiém khong tim thuong ciia ‘h¢ (2.10) dan den phucng trinh
‘tin sic, che phép xic dinh tdc dd séng C: -
}-—Zl + DB 62) (a13B-62 ——Q(u
o o2 o¥] ) K (.{IR)
B -"{1(313 - A1 + D,BBZY "fz(ﬂlz ~ a,)(1 + DB 61)
7R ' | 2R B |
1, _ _ — K (2R) o
~ — (1 + DB, BHZ o gy 20 7 (211
‘{z-( v D) (a138.9; - Avi) Ki{R) @1
trong dé : ‘ Ylmyjk ixﬁi/k,l—-l

Véi gid thide bude séng bé hon nhidu so  véi bin kmh 15 hdng ta ©o TlR vaR
kha ‘lan, khi dé xdp xi Ky dudi dang: Ka(z) = Vrj2n exp (=2). T (2. 11) din dén :

7L + DB (asB B — AyD) = 71(L + D BTN anBof} — Ao7D).  (2.12)

Tém lai : Téc dé song «Ra ldy» trén mit try duge xdc'dinh tir phuong tunh
(2.11) hoac (2,12) (d8i véi truimg hc;p song ngin) va thm min digu kién (2. 8)

§3 vi DU,

1. Trudng hop dan hdi tuyén tivh khéng ¢6 dng sudt ban diu :
M=ky=1;01=0gy=0; R=R_;
aij = A+ 2p05 5 pij = B .
B 1a '1‘:3’; higu Cronecker. .
Thay vao (1.5) ta xac dinh dugc A, By, A, Do Tu (2.6) ta ¢t
the = K31 = C3CR3) .00 = (0 + 2p)le; CF = ufps

Digu kién tdn tai song la: C2 < CO
Tir(2.41) ta din ra: ‘ .
' i K {1aRy) J R i (z+m2 KO(WR ) o
TR, i RL(YlR) R

4:'1 + ;
2 4R, " Ki(yzR,)

Hay ky hidu C2[C%52 = af thi pluong trinh trén dua v2:
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S Kbl 2P - xE = S R S
V1 = ad | oot ’!— B TEL L e el L (3.1)
2 ik, KiraRo) iR, Vi~ ep Kyik) ,

phueng trinh {3.1) hoan toén tring voi phuong trinh (7) §10.0 din ra rong [2]
Néu do daiséng nhd hon chitu so véi ban kinh try thi tir (2.12) ta din v& phuong trmh

4V —a} V1o %{Qw af)? ' __ (32)

. Phuong trioh (3.2) tring vOi phuong trinh (8) §10.9 didn ra t,om MJ

2. Vat heu Jan hdi phi tuyén voi thé biéa dang Mur mghan

® = —Z—Mf + phAz + —13— aAY & bA1A; + T Chsz. (3‘.3)_
_ 3 _

* L, 3, b, ¢ 14 cic hing s dan hoi.
A1, Az,A, 1a cic bit bién dat 38 cita ten x0 bifn dang ern
Theo céng thic trong [1] ta cé :
' P 3 o .
=& i1 b2 (A2 1y o
k k El
o [aA‘; boTeAY 4 i-b ans |27

] 2 a 1 ] . ©9d
= {—_— (R ,._12 —_— b RS o ) e
fi { PAg (s a2 4 ) a%” R

w 2oty Lt e ot sud o e
1 A3 A3 | -

a a1 .
hin = + 20243 -2 . 4
® [BAO ¢ e | (3.4)
Thay bidu thie cia @° = @(A } vio ta c6 ‘

off = B [RA? + p(AT — 1) + aAs? + b(AY + (3] — DAY + C(m =124l - (3.5)

, Theo cac’ ol '11 cho truoc cia o1 ta x4c dinh dum 3% va tinh dwoe aij, wij theo
cong thitc (3.4). . . -
ayy =k + 2u + 2aAf + 2b(nd — 1 4 A7) + C(aF 1)
agg = » + 2p + 2aA] + 2b(xE -1 + ;\n) c(d 1
aiz = M 2aAf + 2600} — 1),
als = A + ZaA“ + b(A% + AZ — 2)
iy = @+ bAT + COF 1)/

Wiy = @+ bA] + CAT + 1§ — 2)/4 (3.6)
Trong éé -
A= S [0F 1) € 0F - D) A= 1207 S 0 0F - 1)

4

Thay gia m chin 13, aij, wij vao {L.5) ta s& xdc dinh dug t2 88 cta (2.12), Giai
phuung trmh nay voi digu kidn (2.8) ta sé xde dinh duge tde dg siny C. N

Pia chi ' Nhan ngay 28]9[1983 |
Truing dai koo Téng hop HN
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PE3IOME

PACHPOCTPAHEHME [HOBEPXHOCTHHX BOJIH PRJIES HA [1HJIHH-
TPUUECKOW MIOBEPXHOCTH VIPYTOM CPEJH C HAYAJIBHOHN IEDOP-
MAL[I/IEII'/JI T : '

- Bpadore n3yyeHo pacupocTpanenre 2oan Pajesn Ha unhuﬂgpﬂqecxoﬁ-nweﬁ—
XHOCTH YIpYrofl Cpeps ¢ r]iaﬂﬂﬂbﬂ/oﬁ OJHOPOAHOH nedopMamued. 31ech YUITEHO
CHATHE CPELH, A TOTeHIHAA 1epOPMANHA IPOU 3BOALHEE, [loNydero ypaBReHHE AIA
ONPEACISHNST CKOPOCTH PACTIPOCTPAHEHHS BOJAN B O 6IeM cay4de, 4 b cayuae, KOraa
AJHHA BOJAH Maia N0 CPABHEHWIO ¢ DPAAMYCOMIHANHAPE, BHBEAEHO Ipuan-
KEHHOE ypaBHEeHNe. : o '

THIET KE 70r vU XET cAU BETONG COT THEP
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SUMMARY
OPTIMUM DESIGN OF CONCRETE STRUCTURES
One of the optimum design methods, concerned with the co ncrete structures, has just
been presented. In order to obrain the optimum design, the solution of nonlinear mathema-
tieal programming problem has to be worked out. Theamplification of the methed was itlus-
trated by a practical ezample. ‘
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