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Abstract; In this paper, the differences between static
instability and dynamic instability are explored with the aid of
a nonlinear spring model. It is pointed out that the dynamic
instability of structures can not be identified by the pseudo
static stiffness criterion. The concept of intrinsic energy of
system is then put forward and it is found that the essence of
dynamic instability of structures lies in that the intrinsic
energy surpasses the energy imported into the structure,
where a novel criterion for the identification of dynamic
instability of structures is proposed accordingly. The relevant
numerical computations indicate that the proposed criterion
can analyze and judge the dynamic instability of structures
subjected to arbitrary dynamic loadings effectively.
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Fig.1 Criteria for identification of dynamic stability
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Fig.2 Nonlinear spring model

#hFE F A RRAE AE I 7E /NBR b B ST 2R B
w1 ZE 4k, B P (1) =P, + AP, AP—0 (JLE 4. It
A, AR ST R R AT -

(1) FAP<O,MP () <<P, , BURFE M R Ih

f(x)A

B3 {etEsERBATH
Fig.3 Variation of nonlinear bearing capacity

with displacement

P(1)]

PytAP

ty ;5 ¢

Wl H 6 on

E4 #AOER
Fig.4 Static load

KA/ NIRRT FRA R TT. ZERIIEI 2] 20, T
HASNOIVER /NREGOL R A WTHE K, SRR )
BEZ IR, EE S5 A4 & 5 A D, 7
ZAR, MR RIEZ IR IE.

(2) & AP>0, P(:)>Po. 1 1o B 11 W2,
/INERA O 3230 B A &1, B T U FE R 7E/NER BB
FHIRATHEE & 177 18 5 5MT 8 — B0 R EUNRE
NI ARSI K , B AR LI R 200 T e, AT



BTH

F R E S R ENHE RN 967

YERTE/NER EB& i — B3R, I BT A R &
ARl TE A R (0 2D J5, BEE /NEROLES 5 A i 1
AR E R R B BB ET R Bt
W2 ZE C fAb. 1E, MEN C RBID 8K
B (s 2 1, B ZD. 7E o, B2, BRI E D
RAFRR AR, HEBERRBNTE E mbHRS
BN A A

M ERBASEALUES, B A JRIIERF
i, /NBREE T J5 R IR AR AL (BP 551 375 1) —
BO. [y, N A QBB E R R A B 2k
WA, DB/ NERIBEER R TR AR, BRER B R
JHe BOAR RS R TR T 46 Y B K Ak (R 4 I BE 5T 1R
TARED. S MRl A, 8 R R B R A 5 U R NI BE B
TAERSFI. B R3S A 5 s,

S
E
[ (Z5)
9] B D T
) (fz)\(y
_PU

C
(13

E5 #hkBrzhdidE
Fig.5 Dynamic process of static instability
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Fig.10 Displacement of two-bar truss(Case 1)
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Fig.11 Tangent stiffness of two-bar truss(Case 1)
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