W26 % W1 HA1FEE TR Vol.26  Supp.1
2007 4£7 A Chinese Journal of Rock Mechanics and Engineering July, 2007

FEZR SRS BRI EES BRI Lo

jll?‘jf'}j}'\l, j’]ﬁ%;ﬁily T *ilgz
(1. R EARTER, dbnt 100084; 2. ffEEEE 20500, JEi 100080)

FE: R 8 TR SR L, RGN LT R e MRV SRS RS o A A 808 A5 ARy SV B R R
TSR RERORE S PRI DDA T 0 ISV SR (KRS FE 0 B RE J8, 78 S B v S rh — S Ul e A e
PEAAT R R R (RPN SRVE R I R RS B TH G FE . /i SRR, vk S0RS 12 5 B kG
JESEA U, BV SORS B 5 LRI 298 3 R0 A KA — B R B P BORS B IR AT 4 S 20 #0T
73 BN TEPLJE RSB R Al 22 iR 5 B K R 1 B A RIE A 4y Bt R s MRS O 10 90 [ P 3 S M iR 5
], S ELAE BB BT MR IBAT VL. S5 G FIT S B S B A0, mI DA 28 M 7R AN [ S0 5
Bt S R, TN TE SR S B A& R R i 2%

KEEIR: BT WA RsE s VREDRERE: RIEERCR . SRR

mESHES: 0241 XERPRIRED: A XEHS: 1000 - 6915(2007)1 1 - 3000 - 09

COMPARISON ANALYSIS OF STABILIZATION AND ACCURACY OF
STEP-BY-STEP TIME-INTEGRATION METHODS

LIU Xiangqing', LIU Jingbo', DING Hua’
(1. Department of Civil Engineering, Tsinghua University, Beijing 100084, China;
2. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: Eight step-by-step time-integration methods are introduced, and their stability and computational accuracy
are analyzed and compared systemically. The definitions of theoretical accuracy and computational accuracy of
step-by-step time-integration methods are introduced. The theoretical accuracy of the method is the accuracy when
step time approaches to be zero. While in practical computation, the step time is always chosen as large as possible
under the precondition of stability demand; and the accuracy the method shows at this time is defined as
computational accuracy. The analysis shows that the computational accuracy of a method deviates from its
theoretical accuracy and is consistent with its amplitude decay rate and period elongation. Until now, few attention
has been paid to the study of computational accuracy. The computational accuracy of the methods is analyzed
theoretically; and the amplitude decay and period elongation of the methods are formulated under undamped case.
Numerical examples including linear-elastic and elastoplastic vibrations of structure with single degree of freedom
are computed; and the behaviors of the methods in elastoplastic condition are analyzed preliminarily. Combining
calculation results with theoretical analysis, the eight methods’ behaviors in practical computation are clearly
demonstrated. Thus, references are provided to select an appropriate step-by-step time-integration method in
practical computation.
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