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S=T-U,=q'Rq/2, R=(M+K) (28)

R2 TRBEBARTHEBIHTESER

Table 2 The results of displacement based on different scatter method

number of elements displacement displacement displacement displacement
in inter — belt 9o In 92n 93n
n=6 —7.43428382985196 -4.35970290434218 3.55744473878689 6.43595220742801
n=20 —7.38482432933390 —-4.28471166659958 3.52774083612823 6.35738539108173
n =60 —7.38029947057316 —-4.27807905712847 3.52503018749989 6.35036551118705
n =100 —7.37993627964732 -4.27754819110740 3.52481265993378 6.34980316275568
n =200 —17.37978300463443 —-4.27732422038449 3.52472086021824 6.34956588795758

ST LA EEERAKER I, AR BT R TRt (n=60.100 5 n =200 JLP 5 4 5 A i BLE A
R B AIR R ZZRB /N in =6 5 n =200 BFPOAS Z5i).
RAE R B AR R R 22 53 502 0. 73% , 1. 9% ,0. 93% PR EAT W 2 v RS 3 B A q, 5 AE v
M 1.4% ;n =20 5 n =200 BFAOAHXRZ 05000 A @ S-GB4 ,5) 1
0.068% ,0.17% ,0. 086% F10. 12 % , & 7E 10°  FHETRARE, WHT 4 ] S A 8. 845
T n =60 5 n =200 B4 S AR ZE N & IR RTR:
FRAE 10 T B LAN ;0 =100 5 n =200 B 4% A WS EFRBEI, Y n BRI S RARE A sk
XFRZE N 4B AE 10 R G LAN. 5 AR 2E AR TROR IR 2E. e TR 3 PRSI
FEn=615n=200 Q& DIEZ, X T n=60 F1  JEFIFHZE2 930008 ) B 2] A9 22 1R 45 3 P o
n=200 WEHEEWHET. FTEGH T n BURFEMER 300, e B0 R 5 R 1 Sk
MR, v LIE R G n 8GR, N Z ISt RS IR, & S B mT LA 2o i RS R B 5 0 o 1Y
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Fig.2  Numerical results based on different scatter method
R3 AEABHARTVEDENTESER
Table 3  The results of initial value problem based

on different scatter method

number of

displacement
elements

displacement displacement

in inter-belt o o Tan

n=6

6.43595220763954 2. 624909567484 x 10
6.35738612698930 3. 836407001300 x 10
6.35592843661002 4.428174324912 x 107
6.30161033785728 -2.907212128830 x 10?
7.81479854659251 9.058022807734 x 10

3.55744473773049
n=20 3.52774500175886
n=60 3.52184884667423

n=100 3.45599295417105
n =200 3.56006916903425

TER Y n BORI, i T M PR K A 22K
AR KR 2, IS TR0 N T T A e, 23 ) i 3R
1855 FeAf o I R e I PR LA, DLl A A
RE.

72 JHG I ) i ) A8 ) L9 A SR HE SR ) T AT
PECASBIBAIE, 1T (27) F1(29) PR T A7
B b BEE JO2E 5, DR AT M I S 2544 )il B 12 0ed
PR AR T, T ik B g e e — B AR
A, BIRWI R (A (454 B Jo2E 5.

3 HRiE

FHHIMO LA 70 F2 T . A2 )
SN R R AELRE 5 5 B 2807 W 2R3 U P
K VI R VI S TR Cartan JUAR], -, Sl52F
FRRN ORI B R TR 0% 5] 1990 4R 8L
oK BRAEUEF RN, M. Atiyah 7R ¢ — 26

NIR 28 B ok S — 1> B FR AT A 56 8 ) £X
SPIUBIN . A XA Y. S BRATE A,
FAEZ. HREEE XL, FF T EARIANA
JEOGER ARV, K IR, & 5 TIRZ AR
TSR 2 BRAL T A T 287104 IR A 4E — & [ B
Ja R R B B R PRAL TR L EAT IR A6 F 57 4
SR IX AR AR

FROATE ARG T R EMAKE, 920
] B KM R e AR O TR R E
ANBET LY. 24 ]9 3] 2 Ky AR URAL , M2 A 3
WAEE 3 0E A CIERN pTT = i RS O T A E A R
s e 2 T N e N R e S A
RYE, M AL o3 1k i i — 20 e 5 A5 T A i 52
bR, LARCHTTET YRR 4 A 2, BT % 8. A SCH &
X4 J5 TN AS 2 53 000 DA AR, i 3 5 2 S A4
8. PIPRBBE . B AR AR I DR ST AR 4, HAL
PSR W B3 B AT, B KA !

EREYTRIE? N B, B NS — I
)" BRI R S e AR T4
TTEEBRAR ). A8 o3 ) 28 TSP IR & T3
Flog A BRIC 5 8 7005 B ARG . WA A0y
7 573k Al — 2 5 BT AR B Ak 28 58
K AN Et A SR, T 2 17 5 3 UL ) s K 2R 7
— B, ANERLRR T AP RS

1 — 5K 2 A2 2% K ( The mathematician ) —
SR A AT TERCH T TE AR AT REARE S
R e Al ) AR TR 03, — SEdR A i R BRI T B AR
Bl S BURECE B HE L 5 1) R (FRIA N &
Uiy —28) Rk B T HARBL . “F 2 w3 abny
Hor R T 250, 1 EHARMEAH 15 28 48 X0 19
— AR BB NS i K T A
“TERCE A TR — R R AR R A
NATTZA T 32 3 Fp — F 1, 4 B RO 3 X
I 127 R S rhoe. 3 o TP 2 HCF Y Ak T
H”.

PSRN S S P A ES Be—T]
W 58 A AN [F] 1) 0 22 TR 2R 1) ) 2 U — A A
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BRAETT SR 05 TS B Y v L

Von Neumann : “ 7£ 44l Z J5 1) — A T+ Z4F
B E—A B H o — DRS00 YA Al A
SRS X ARAKT B Y By BTS00 1078 S vt
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TIME DELAY AND INTER-BELT "

Yao Zheng' Zhang Hongwu®  Zhong Wanxie’
(1. Traffic Transportation Equipment and Ocean Engineering College, Dalian Maritime University, Dalian 116026, China)
(2. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian 116024, China)

Abstract Based on analytic structural mechanics, the interface of the two nearest sub-structures extends to a re-
gion with a certain width, named inter-belt, where the inter-belt theory and the corresponding algorithm under the
framework of symplectic system can analyze the nonlocal characteristic of structures. The integral of time delay e-
lasticity system in analytic dynamics still has many questions in theoretical aspects, which needs to be made
clear. There are simulative relations between analytic dynamics and analytic structural mechanics, hence the in-
ter-belt theory can be applied in solving the integral problems of time delay elasticity system, and the correspond-
ing arithmetic can be founded based on symplectic system. Numerical examples were carried out for the validity of
the theory and algorithm developed. As a basic research work, the present study illustrates well the potential of

the inter-belt as well as the symplectic algorithm and is valuable for the further research.

Key words inter-belt analysis, time delay, symplectic method, analytic structural mechanics, sub-

structure techniqu
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