RERBCERE, B4EE 1M 1983481 ) DALy AT P
Applied Mathematics and Mechanics PN

K TFERAFEE A E AT

CEEBE T #

CRETHB TRILHIH, 198298 6 H24 B k)

W =

ASOHE R SRR BARFITRAAR PR D ERRIEE. UNHOEZE B 6, &
SRR T IR BRATRIO B R RFAE:  SRAERI RIS MM R BN — Nk, MNT S5 &
R A LI F I TR TR, B AR FIN R R SR F MR W B R 19 & TR
REREGERY, A TR RSN, S5 SRR P RS M e,

\%I =

WHINS, MNTER, FEEETEE SRR A0 R AR A A 2 b S o o Rk A
BE 58 IS 5 S B SR R B i, BEBLEEFF R ICRIR S AL TAERS B RO, SRR ARt
MEh SR BT AR 2G>0, [ 4 IFEACRERBWRTRT, FR 2 B nER
BB 5 A AE R R R R REDIRA, (FERAGTRTERCEARARAMITET &HH
RE&EGTHRMRET, EEBLRRGARFHEEMARNRATERN R EIHEHEL, BF
W R B SRR, REZKITHEMEOEER GIESIR) BETH, RGN
R TPEBR B . Pierson 73X [ 5 I, RARMEHIGTERBT LR EES, Kol M
R F AT ERAFARERRNORE, XHAH—SHBR., TERENGR. Nixit
ERWUEH, FHEEMMRENELT, WREARTEENMRREBMEL, S0
EMEHNEESFERAE—MATENRBESR (B 1), EHRFENE, BT RaHE
BEARSTREIN R & SEFTTNE, SBUETERREME, {41, (5 1hEEET
1 T AR e /S RUST B IR

2 3 A PR O R SRS AR B T A LA, AR e R BB R MRE N E &
G, BRBAENREHETURERRNENL, XRBRT X6 JPRIANFFERE.
THB N ERASAOEE, &SRB TE R SR v s KB AR R 29 R (A<<Amax) .

T, FHEWRFEXE, HYEBER A(x) 15 RHR 5T L.

® A(x)>=Amin>0 (0 <L)

@ PRI PEA S — 2RI S, A(x) 4 4 ES: (.0

G W= T RS, GO, BAC)=AL—)
N, DR SRR R, A — AT R SRR RS 45 51
RN R R, AR, SOTHRELR R A
69



0w ' % ® T #

A
A
4.0
| 2.0
3.0
=25 1.5 @;=150
@, =25
2.0 20 20
15
10 k
1.0/’—\
) d : z
-0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
(a) (b)

1 BERAFHRNRRERT, E-NEHEo Ho BAEN. (DF, oL (b)H,
@ REHH Aww=0.5. FR, oMo R, KRBENREBES. ZESIAL]

T NBRIEAN BN BRI R E R AR

AFAR, —ANBERPNHRAREERE—AR, RIBRHEN F 25 %, HxX

by AR FLUERR— & (s
ER: B 2 SRR TLNER, (0% el
REERER, TR s Mo 4 ENHRE . !
BEAARR. y(v) [ R0 B HES. } L
ddxz <E J d%i.:c))___ pAw*y(x)  (2.1) ¥ 5
WXBAHER
y(0) = E1-FHO g (2.2)
y(L) =EJL3§2£)—=0 (2.3)
B L—Pk  E—#WmE S RETE WHELNE ] =ads,

MNEEE, BEEERECWEBE J=ad’, afiEH
o— H % B
p— EE
A— BT HER.
AW A= Amin FRIET BOKHEHRZIET RN, HiN EAR* A< Adnax<loo, RIET y(x),

*%k%@ﬂ%ﬁA<AQ<W%ﬁﬁﬁﬁ%,%%ﬁﬁﬁﬁA<mm<WK%%m$%&%3%%
TFANRERRLEL.



9%?%%71“\;’;\1@ PR 1 17" )

R (EJ YV . B RAGEB R A L, S

T BRI G. TER R SR R
L

dys <—‘2'"> d ¢ /L

eSS U e
r-—-mh, BE

ya>0  Vx E[o, »»‘-,42——) (2.6)

Us> 0 Vx G[ 0 L] é") (2.7)
hm(2.1)f(2.6), (2.7)WHH

sz(u ~13‘> pAwiys> 0 ’; ) (2.8)

G B0 )= ee> 0 -5 (2.9
¥ (2.9)F Lysy WE(2.8)F Lya, WEBRFEERN O B4 E] 2 y DEPBLBAH

(0! —w?) S‘g‘pAyaysdx

2 £
Lm0t

TEREHCIODREFRMATETE. Wi, @ Q.8) #aRewE:

4 (&7 v, >=§0pAmfysdx+C (2.11)

B HERC TARIBEH (2.49) RKEH

C=—§TpAco§y.,dx<0 2.12)
¥ADXRAN(. 1), EER pdoiys> 0, FiF

}( EJ v‘%”—f—)<o, xE[O, —2—) 2.13)

wi, B0 pno, L) Emsmanasa. #T, TEHLRAHC.D), &
HR(2.19), BH

E1-Lus

—de< 0

Yol



L
a]Z s | =
El J’_< . 2 >_.< 0 (2.14)
dx
BTy BAE SUR S EH, el )= 0, ETiH
L
d al T L
__d,_ ig 0 (2.15)
dx
o BA, BEIFAEEsERE DY o, ~5) R AENE, Bzt A

FAT BT -V g g g R R A, TR A — e €0, )

d (g dpa(®) )
E}é—r(u W )0 (2.16)
5—iis o, (B -G JuR— A WA ER, 2.0, RRRIE
L
dPya( -~ -
d J“( 2 )
= (EJ Sl )=0 (2.17)

(2.7 (2.17), (2.15) R IDBRER, FTUBEHCOAORPAERIT/HTE, M

Z
(0 —w?) S o Ayaysdx> 0 (2.18)

Hit, ol>e!. Bk, RIE (.0 P ARERBRE, FiEHBFERRAS 6, RhR
HOR BRI A TR v T RS R IBE
EIBY AR, A y(x) My, BE3, BRRMSHEN.

L fealy + ) emrars |
(2.19)
Sl ea (o)
K G— ey . .
—-ﬁﬁﬁmﬁﬁ

B 5 A T O AR e A ¥
Eﬁ,%ﬁ FIREILH 58T BT, B
P R B B — AT, LT *
TR EETHE. BT HE Q.10 B & N
Z, TRAEMRAR HII0 T AR S R X BRIR R, 7
WAV BB F R BB, SRR Z TR AR & 3

vfiliiﬁ’i?ﬁﬁiﬁﬁm‘fﬂ#%@iﬂﬁi%, BEZ, REGUMSHEE R A(x), TS
BROFTHRNTF. KFRESTRIRAHHE. THAHNERBHNERE, EE
ﬂl**ub{i‘ (Jocd?), BE5EHERTRUBNTAR (Jocdh).



KT YA IRHH RN 7

B4 RH—RE=ZBARNEROER L, SR MMEFR L, 0,G HEAE EITH
MRV RBER/NEE hoin 8 BER log S

(s

SRR RITBEREE, KNRHT —MHE

PUEF, RXHERR O ETHIHMEAE

Wk, B 54 HT T BRRE IR KA %

. 1.0
[1 R
4]
hmin k2 ‘ 0 }o(,i,
b
" 4 5

M log- iy log ( Sye AT log WM&, WIE 5 WINPT WAEK, REFS

RMPET RS E: BR, 208N Ch 311, HNBIAERFETF—EE .
BEAERKR, ZHERO"RRTE N nia, T RPIHERFL 0V —huaint L) B R R T FRIF
. BH—TW, BEONEDY, REFMERDGRY, REGTE. Wik, Fb 2@/
B by RIBR, BRARZAIRE RN R LMET H AR 3.

YE b, LIIFERGRREZBRE.FEHEPHREL R RERREN - ER,
BREEFNRE otb(h,—hmin) BHE, ERFEHTER, LT b(hy—hmin)thi/16, 24 b #

TERNBTEY. ERINKFEVE x=2L5d:¢§ist7‘7§', L TSR B P A R R AR X PR AR B A

REMTAMAOBEPFRR. 3 FRABIREK, RO NIIEN T, HATHE, 5
ARG S — 4 S MR SE B I AR DT RE b, L AR ROH X R T2

=, PFETRRERE

XBRPESERD, WRAETMEEERBRR/NE IR Y R, MR R E
AAEEEXETMERFETHOE/ME. XN TFRERELCAEBEBRNLES S, FH2E, H4a
FORBHA I RN T R AR R B FTR/NERE hnia 19 J0 51 ZREENT
o ATHBEAX—L BB TR, B4 RREHIREERKT 52 HERNY
FEMEERFR BV —hnint LYK EE hnin REHB .. DITHRXFHRORRE. 8
HENBRREN (%), HMEMBFHBED ARG EH S D

L dzyL 2
T Wl

S pAminyidz-to (V' —Amin Lyi
0

- 3.1

)

B, Amin=hmint BB EBREERDY Ao (D RYR, SHTHEENERIMEE (.0 |
SHBEE, HAXNHRBEN

Ry



74 'K K T HE

22 (L2 a ]

SOPAQ.U wx

(3.2)

wi=

HAPTRBHEN TR 4 OWE, y()RRRTHRFRE. TR yo (%) EARRRKY
WARE, WEBRNIESH

S EJ min (%z'fzgy dx

wi< o (3.2)
X ,OAmm yga’x—}-p(l — Amin L)Jg< >

BRE

L dzyq L dﬂ_ 2 R

SOEJ, (‘d;r) d SEJ( Y (3.4)

L L L

SopAg y; a’x< L PAminy;dx‘l“p(V"Amm L)yi, (‘2> (3-5)
XFARF(3.2), (3.3)—RIHK

2w} (3.6)
Rt

0} <] (3.7)

XFE, RRBRFRNHRET XFH—PTR.
BB SAZFR, T2 hAHNAFELRE, &Y MR — LT RME R RHER
BTE, MH, ROEZLRE ' .
(1) TBRET TR AE R 8 4 i A RHA BT LA B/ S5 b, IR B R B 441

HERES BN b=00), h=0(-L ), MHHBTHINY Vi=0(), TEED J—=

O(‘g); BR, HYe>0lt, HVi>0, Ji>oo,

(2) ATRPE R, EFENYHEERN KRB HEFOME L. BTE K
BB R, SRR EAE,
Bz, BEREZFFMR/NEERAR Anin >0 EARFME, BRRFIEFHT .

VO, 25 B IER G TR B O (L R A i 2 4R

fel 6 1fh, Warner f1 Varrick FIRR M HE ISP T A MR R EE RN E.
RV RREREE—FRAR 0. =0, TR R A@NRNMER, RV, ZoR8EHAH
RARo,=0, Fl 0,=0, NREEHHOBMER. Warner F1 Varrick Z3, RS HE& i+
AHEZAPR o * FET 6, WA V.SV BE, REENEBNSAZHEERR,
V. REBBKFV B XARBETARBRS JRE EERIHE A, SRR RELTE
FHEWKE, BRERENE IR 6,<o V, RFIULERMETERL V I THEREER, W
PIEBEBLRETAEE —IE 0,=0, HERARFMBHRMLEIT 4,(x) FIHBLRNH
BRI — R, FHEIREEYMNE, BE— X 23N EWATERD, BE 5



?%ﬁ*vﬂ#bj}ﬁﬁﬁ%mﬂm 7 15

Ei"Tle<ﬂ£—*"%§Nﬁﬂ@ﬁiﬁﬁ, HEIETHE,<o* kL, %tEQ 14 Hjﬁﬁﬁt[ 5159 R
BA--MRENES, TR EERK B0 R RE.

MWRELHMUEKE, LERINTARSNERNORLETRREREHBIERLE
We #E—, —PANEZFRTEN TRFBRTEESXFTRART. hTEH—/ T
ERERT, REREREREZE, BENBERFER 4dna REERBOMNRN ELERR
il

I

AT BREMRLTIRT, ELRMHEYKENRE, XERBRPRERITERH
FEBER. ERBZORECHIFERERE, Strang f1 Korn'”? ST LABTF. X
BEIFh, REETREETEBAERAAKNAT. SHRETANERAZ—, Bhk
Bz, EE-ERNBRREILRERXH®, ZATITEERRLNIEIERER. AXBRTHKR
BRRH DR FEER, WA EHELPFEIEERNATRET X -8, &
XA, KAIFTUER, ATHE-RLRES EOERZEZAN, FRXE, LHFN
HRHEBOAREY. BREOR, ARFARTEEHIH TRE, BERENNEEER
NGl

2 % x W

[1] Niordson, F, I, On the optimal design of a vibrating beam, Quart. App!, Meckh,,
23(1965),47—53,

[2] Olhoff, N, , Optimization of vibrating beams with respect to higher order natural
frequencies, J, Struct. Mech., 4, 1(1978), 87—122.

[3] Cheng, K, T, and N, Olhoff, Regularized formulation for optimal design of axisy-
mmetric plates, Int, J. of Solid and Struct,, 17(1981).

[4] Kamat, M, P, Effect of shear deformation and rotary inertia on optimum beam
frequencies, Int, J, Numer, Methods, Eng,, §,1(1975),51—62.

[5] Pierson, B, L., Minimum weight vibrating beam design,J,, Struct, Mech. 5(1977),
147—178.

[6] Warner, W, H, and D, J, Vavrick, Optimal design in axial motion for several
frequency constraints, J, Optim, Theory Appl. 15, 1(1975), 15T—166.

[7] Kohn, R, V, and G, Strang, Structural design optimization, homogenization and
relaxation of variational problems, Proc, of Conf. On Disordered Media, NYU,
Springer-Verlag, (June 1981),

{871 Prager, W., Unexpected results in structural optimization, J. Struct, Mech, @, 1
(1981), 71—90.

{91 Pedersen, P, Integrating finite element and linear programming in design, DCAMM
Report, No,S 18 (March, 1981).



T8 | B OK K T

On Dynamic Optimization of Timoshenko Beam

Cheng Keng-tung Ding Hua
(Research Institute of Engineering Mechanics,
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Abstract

The present paper discusses the minimum weight design problem for Timoshenko
and Euler beams subjected to multifrequency constraints, Taking the simply-supported
symmetric beam as example, we reveal the abnormal characteristics of optimal Timoshenko
beams, i, e,, the frequency corresponding to the first symmetric vibration mode could be
higher than the frequency of antisymmetric vibration mode,if a very thin and high strip
is suitably formed at the middle of the beam, and optimal Timoshenko beams subjected to
two different sets of frequency constraints could have the same minimum weight, The
above abnormal characteristics demonstrate the need for including maximum cross sectional

area constraint in the problem formulation in order to have a well-posed problem



