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Distributed Control Method for Vibration of High — rise Building Frame
Structures under Feedback Gain

ZHANG Weinan
( Beijing Chengjian Real Estate Development Co., Ltd., Beijing 100081, China)

Abstract: During long — term service, structural components in high — rise building frame structures accumulate damage and
generate vibrations. To address ineffective vibration control in these structures — which leads to insufficient control efficiency and
weak stability — this study proposes a distributed vibration control method for high — rise building frame structures based on
feedback gain and differential evolution algorithms. Based on feedback gain effects, a mathematical model of the high — rise
building frame structure is constructed by calculating its motion equations and substructure state equations. Utilizing operations
such as initialization, mutation, crossover, and selection from the differential evolution algorithm, model parameters are
computed. Through an adaptability function, model parameters are updated to achieve distributed control of the high — rise
buildings vibrations. Results indicate that the vibration distributed control method for high — rise building frame structures under
feedback gain achieves an average solution time of 25.02 seconds. This method offers rapid solution speed and high control
efficiency, effectively realizing vibration distributed control for high — rise building frame structures and enhancing their stability.
Key words: feedback gain; differential evolution algorithm; high rise buildings; building frame structure; structural

vibration; decentralized control method

EE®/T: Kokm (1979—), B, &AHF, ITEID, TEMRAE: KEXBHREL., THEEHEIE.
S HEE: 2023-08-29



1 4 SRORF . BB AR T Y )2 S SHE SR A IR 3l 0 18 1l 7 34

119

0 3l

MESRGE M i i 2 A ST i S e —1
1o 2 HENE B ZS A e R T B i R ey, A2 3 45
T (EREHIAE . T TSRS A
LERR I 2 A W R G, HAE s RE . XUfr 2804
TarmA Ik, WRAIIT AR SRS, B
T RES PR A (IR, kR WA KA
BBEIR 0 o A G0 A 345 ) 3 B AR s 9 588 45 1 58
JEFIWIBE AR ARG = Sy, (BRI LA — W R
BRYET . B A S R R, Bl G 4 e
FaJ ) i 2 AR M R R AR E MR R 2 S M A
BN RS Y B, m R
HE B8 48] I 2y 45 1) 5 kg 30 A 0% A g D 1) [, AN /0>
WFFE 2 B X B A R Ok T T AFSE

ZEATAE SR R R0 B0 58 B R I
W TSN AE AL AL ML BE L 2 ) A2 T8 K A
K, TS ARG AT s I 5 sy T
Bt A DNS — TLD 2544 1) g 27 R 3 5 A ol 7 42 i AL 1
T R BHESR IR 3y 5 00 B DNS = TLD 19 3 JZ #2310
AR e A HE RS A8 AT b R AR R 19 30 g iR
BT, TR P VR R 15 ) A e s B RO SR
FET P A R (1 30T 37 b 52 45 #4422 3 Bl 4 Tl
Tidio BT ORI R BT 45 il s 2 IR S 45 1
PR TR, I Hr i 3 M RE 45 4 4k 3l 4%
PERE; X1 o548 451 S0 Xk 9500 7 B0 4 ) A AR S B9
TroRte, TERCFARAE R SRS R, Al A L ) B9 25 4
AT RIBLRY, ST N 75K 45 A 0 e 4
B2 g2 gk A N )4 i (Mini — mum Control
Synthesis, MCS) H: 5 S/ HiEHI R, &1
MCS BiLfEZ A2 (Multiple — Input Multiple —
Output, MIMO) FREEM—BIE; BALE™ Shr T
R RN TE R G RR W i A, L Uk E
T AL TS A A AR S S i i I HE R, 230 25
SRR, %5 B AT s A ) O A Y
Vs MG AR T O S P R 2 5 A JiE BRAIL
Pl ik o ) Blat Y gt A% SR AT AN AE R A5 4 1
b, FEATNHESR S5 F Je AL A 4 o

TEDMENF S B b, BOE 13T R imt b 4
2207 ARSI W 1 )2 A SFUE 2R 25 40 91 5l 3 B4 o 7
o TR VES, RS B @ is g oy #

il

FIFL AR AT A, A A 9 i 2 A 2R 25 4
WA, M2 IR A S SRR, il
FHE PR TR 5 ) 2 58, DT S B0 g )22 S SUAE 2 i
S . BRI IE R R R IR E M, fRIE
FOEWBAMA, X FAHRAT L 1 K R Fisk 2 A —
7E 98 SN EL

1 SEEIFIEREBIRINSBIEH T &I

L1 TR & & B SRR Z AR
T SEBUR g R A A R R 3 B oy B R, A
P i M AR D AR SRR, il 1 B

RS
"5, O, o
"o, o

7

1 ETRBEHENEERFIERERER
Fig. 1 High rise building frame structure model
based on feedback gain
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Fig. 2 Dispersion control process of vibration
in high rise building structures
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Table 1 Parameters of a 30 layer high - rise building model
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Fig. 3 Fitness function
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Fig. 4 The relationship between different accelerations,
displacements and control forces
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Table 2 Distributed control solution time for three methods /s

WS Jrik 1 Jiik2 Jiik3
1 25.01 108. 14 295. 68
2 26. 30 110. 36 299.35
3 24. 36 107.25 289. 36
4 25.06 109. 35 289. 64
5 24.38 108. 42 290. 12
6 24.99 108. 36 295.36
7 25.96 107.96 297.36
8 26.01 109. 34 298. 45
9 25.78 110. 24 298.75
10 26.72 107. 39 295.48
11 26.01 109. 14 296. 68
12 24.30 111. 36 298.35
13 25.36 108. 25 288. 36
14 26. 06 109. 45 288. 65
15 25.38 108. 52 294. 12
16 23.99 108. 78 295.58
17 24. 96 107. 68 294.36
18 25.01 108. 34 296. 45
19 26.78 110. 57 297.75
20 24.72 109. 39 296. 48
21 26. 01 107. 14 296. 68
22 25.30 110. 45 298.35
23 23.72 106. 25 288. 39
24 25.48 107. 35 287. 64
25 25.38 106. 42 293.12
26 24.78 109. 36 292.36
27 24.96 108. 96 296. 69
28 23.01 108. 42 297.45
29 24.78 110. 29 296. 87
30 25.72 107.75 294. 48
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