0) #7989 FEMR T3 IR TRIE VAR LI
E}ﬁi\ ﬁ/ﬁ\\m /zﬁ/L

P oul AR

1. 13emi

B R FEMB e ) S ERITEL R 3o AT ERE S, ALK 3ERBFA
WEoH 3 £ o LRIRY ¢ AR (Fig-DEARL TN 3. mfffmim‘?ﬂz%iﬁw%ﬁ
BeystarL TBIT oS 7<»ﬁ¢m RT3 TN, T ITERy s BERED I

N Far e eoflifitpore S tEL Ry ehI L.

) mAckeo BT HS L.

3D pafle >y grdgens vacd TRBaH K KZTnidd» 2
THoR. o0& I HENER IR LoRG fo i 2 i3] O W IFFIT RAR o m T
W3, Lo LIERRSIRE | & v kIFFE & o TERTER 2 v T BEF GRS MR oM
B f > CERLGI ofooBEaty . AAoRLaBRY <& pd JRRMEPHETHR L L T,
ARG R ERFIMT LI ¢ 3. RS o ED R 138wy R S ERK IR0 D -
k. JalkoIR< 2T, %%o/mﬁﬁi%%lt TR = 2 XY J AR S L
BE) ¢ 73 ko TEREN I ¥ S v o ko EREBEA oA AR LT 5T LK
> Liibo BEMRE IR L T, F‘ﬁ—u BTIBiH0 #f'ﬁf%%‘“lhﬁ v LisARRMAL
t3tore ANPORIMTEWERVIFEBNF LT R Lo 3ok AL s

2. MITTERRR
SRR LRA T 3 koo BERE DRI 10 -2 e Btk (Fig.-3)
c=F el +Ae) a
LEN T3 (B SRIEREK, A\ 3O . T roba Ry sdetdoin § AR L. 4Lk o/ NVEETER
BT, RN o9y At A AL oD Y BED RT3 . T 5 iR ARERD
L= Wy - X Upxet+ Un/ 2 )
(w e thyE, w: RyScdz) LA, REAVIHRT 3. wBoffire o 0d. R
PRI B F o =R E CaBERAL. RomiBr e ¥ <.
s Ufi«» == Zf'-f

o= E I Ynx oo *"usz;z MA)A A Gw;uu* un ul)[ *(wg“" ; Uyl )A]“{z
Z 2 L

LS om. i Al RoBrdR, [:¥M@=RE-+-}ep3. 2 sxEA=Ft —THe
Birkrd yoBBUL LT <l/z>//x<uftz+ Uz dx tH3rHFig -2 %Mﬁfi’iﬁ%
AEAIRN ez smi.

—171—



1P
() .,
TR T Y
(I P(1) L X P(t)
AN
5 7 < . KA 5
Fig.1 Fig. 2

Fig.3

! 3 ) _
S e S e W S0y o~ [ E [ Tt St (5. S5 ¢ Zlui5urf}uz5w;+ WG U5 U A
0 4

+/L(,Zi l(f,gu; + S’W; unguxx‘f':g'[(xl u;ﬂ(,wg—ufx 2(152(1)[

A (i Wy ou; ‘*il(xu&zé’uﬂillf“& Sy )Ajdr -Pct>Swi) = 0 3)

RoXWBA L LT JUncBTHERRE 2 L2100, LX) iidh v (war Bk T,
SoFBHAL AT SR SER IS 3. < ofBE T bfﬂ?ﬂfﬁéniﬁﬂﬂﬁﬁﬁw
AN LT, RaPATENRFFFLE 3.

M Wit - EAwsx -3EA A Wiksy, = 0 (4)

X= 0 T w=o0

3 2 } §)
x= Lz EAW +5 EA AW -TPt) =0

2 5B TREH 129 0 LA ns T O READ o BLHIRL T DT - T EFALT
Bs 3 Suz =cirdy. BIFAmREAITEN L k05, = o BREFT ro BRI EH -
BTt ARt o N b LT Ro BOATRA L REH 11 5.

AUy + FI u‘uu-‘{‘%EA*),(3E.IU1+9EIU111)}2(7¢un~P(t) Uny = 0 6)

3. BRI
WA @R s WIAEBRNLER ] STEHIR N IAE T3 k0,
Ely/u_:ﬁ/ KZ—_—_P(f%M LJ)‘( v, 7 W\T.m;zm J— *7 i:ﬂ~l7 ;.
ﬁxm%‘ﬂ?}i;\‘: 'Llftt + X %;Z + 3)/0{%’; ule = O ) )
BATURR ¢ Uy r 1C U+ SO UlUyz + B Unxnx = 0 7

-E%=O/)

—172—



r=reL '

360/ v 3AB 1 ¥ 3 Uxx) = S
LlLTnd. {(7)@II~]XIJ§|75§F%”BV’1%XI) uxuxz'\’)”z lﬂ#ﬁf’/}g")\’r&t@bﬂ
Zg(,\)kéj(L‘m‘fﬁ/};‘fi{'isi‘m.ftb‘(

o A S0 ff b s o @

n=>a kT3, 120a,bIEA T fwb=catIwE broatTubLi.
ABE 20T, Sy Fo BVARTIKG, Rk e L 7= x- /h o X sy, ¥
‘ﬁﬁﬁf“W%%mzﬁsof:Ff=j“§,t)uJ7zﬂmJ
:ﬁj;; J(; t)fw) ) + ;’o'f)ig = o

)

afkd Y. U= F gﬂpc—tz@<z X3
Ve v 400k by = o )

AT 3. V7|z@{ﬂﬁitiﬁquwmxmmnms‘z@ﬂwt = 2 F BB BA AL
xnvnza 7aﬁvamis¢ﬁwﬁﬁv%svx2MZn5

LCRBIGERBEA §0 0T b=o, 4= AR e w3 ko, Bu-HMEf< T3 Iw
ﬁAqur4f§i5m503am5mmtfwua¢sﬁﬁgﬁMﬁﬁt=Qkztmwﬂma
(Bzstbd LB faidrbicn3)wonsBofr b3 dInny, Yl AR
MiT=lrdn 8- BEKL £), Y3, Lros CHOTTETRK L T eI
132 AFETA LA, T0 3,

w w w
T=0 T=T, T=T1,
e ke °
—> X —=0 &~ — X e —_X

5, &

ok RN 2 T8 < R D MREBIE L. ARERAE { - IFSRmSPILR 18y E R i
Kk . ke $4m s OEHRL R BT AERRA LRE ] - HEE V@R A5 i3 @)
L L I8 @ S AHPRL. B oA E < {5 TRTEREMEDIIFIRR R v 1
Ko k- CHBERH LTFIud S evs vz e (Fig -4, LED 5 T ZDIFRH Ulpr
LA T € 3ARA Uoax b ¢ > BT TR 03 To FEREA 2 FEH AT L 5153 %
PR s RFOEHALLES Lo LER 20D,

<XK> /. RRAAFEEAH SPEEEFE, 2000, 1941,
2. Eu) FEEAMEG N LR TIR RR b o BR, 2T HXET /8T .
3. Zz\busk)/)\/uf, 2 Proc. §/va, Nenlineay Fartial Differ. Z‘—isv ACAdem-'chess{%Z

—173—



Investigation of Buckling Behavior
of Non-linear elastic columns in Dynamic Stability

Yukio Yoshikawa®

In the problems of elastic buckling of columns,the critical
load has been obtained by considering the behavior of ideal column,
which is assumed initlally to be perfectly elastic. If the load is
less than the critical value, the column remains straight, and this
straight form of elastic eguilibrium is stable. And if the lood is
increased,the straight form of eguilibrium becomes unstable and the

column returns to a slightly bent form. The critical load is,
then, defined.

In this paper, for such concept of bifurcation of eguilibrium a
more fundamental approach is followed. This analysis, based on
bynamic method, consists of the investigation of buckling modes by
consideving non-linear elasticity of column, which is assumed to be

o=Ee(1+Xx'e) Al:constant.

As a result of introducing finite displacement theory, the

eguation of motion governing the state of eguilibrium os system is
obtained in the form

f-n +afxx +8(X)f,( f)()( + bfw =0
(f:displacement;a,b:constants)

s Which will discribe totally straight and bent forms of column.
More over the equilibrium of straight form of column is led to
be unstable in a finite time.
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