B 27 9 #OSOW & oM o B Vol. 27 No. 9
202549 H Progress in Steel Building Structures Sep. 2025

MEEEERESTFEED TS IRINIEF

M A
(M A A RT3 55 r G5 E &4k b =43 B, db s 100073)

XFORIE R B PR AT AL T 19 = 2B MR 35, JF . AT f 2V R 09 & 38 J2 0T, I 1 % 1 SR IR 2l 42 o6l 485 e -
K midas Gen {4 @ 57 R TSR A RY | 25 4 2 3% AR 7 (T ) R R RL i A% 55 B0 IR 32 0 I 2 R A L R
FE 2 N A AT E S A TE AR CREAT T A A 8 A B TR b 2 RE S SR A A
XoF AR LA B S R s el 7 0 AT A M, 4 SR B < e e 0 S B e R4 A 2 OB OO A 55 ik Bl 0
B0 i o B A 0 3 R o 2 — B b, A SR S R T SR AR 2 R A T BHLJE R (Multi- TMD ) Y 8 318 3
Jiti , 3£ T DEN HARTOG # 1 (19 X0 [ H B2 A5 BELJE 80 4IR 45 R0 AR A | 25 5 Iy o7 o 1 1 50 45 40 — B A A o
RIS R S8 B X A B — o T R R BELJE AR, 7E B Pk i A v A S IO B Pk A
PIogAn B PR g7 58 o G5 R FRWI .  Fh 7 58 X WA 08 R A AR Sl e Rz, LB JE i 7 e Bk e 5 B v A B
SRR AR

KR IUBE; ZREE MM ATE G I3 PR B JE 4% P2 d R IR S

hESES: TU3LLS XERARERRD: A XEHS: 1671—9379(2025)09—0101—09

DOT: 10.13969/].jzgjgjz.20240416001

i

il

Human Comfort Analysis and Vibration Control for Curved
Suspended Multi-Floor System

YANG Zhuoying
(RBS Structural Engineering Design Associates Beijing Office,, Beijing 100073, China)
*Corresponding author: 690759369@qq.com

Abstract : The vibration response of a suspended three-floor system under a long curved cantilevered truss is analyzed and
controlled for comfort under the pedestrian loads. Midas Gen software was utilized to establish the global
calculation model. Combined with the structural characteristics of the coordinated stress in suspended floor
system and the building function, three conditions were selected by applying the free walking by crowd and the
walking by the pedestrian stream in unit area on the suspended middle layer and all three suspended three layers.
The analysis of the floor system vibration response shows that the selection of the excitation load, the number of
the floors and the number of pedestrians have a significant effect on the peak acceleration of the vibration in the
floor system. Furthermore, for the most unfavorable working excitation condition, the vibration damping
measure of Multi-TMD was adopted. Based on the theoretical model of double degree freedom damper proposed
by DEN HARTOG, and applying the induction method to obtain the first-order mode mass of the main
structure, the optimal parameters of the damper were deduced. Finally, the two schemes of concentrating the
damper at the end of the cantilever part and uniformly arranging the dampers at the curved cantilever part with the

same total damper mass were compared. The results show that both schemes control the vibration response of the
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floor system effectively, and the scheme of concentrating the dampers at the end of the cantilever part is more

efficient in damping the vibration.
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Fig.1 Architectural rendering
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Fig. 3 Connection and force transfer path of suspended floors and structural main body (unit: mm)
T« B B G Sk S 3 s 7R B

PEAR A LA 1.35 31 1 0K R B4 T BUEL , 2544 B n J5T 2 T
BE IR 245 10 94 35 4807 e g Jo 2 O

3 M7 S A5 B T AR AR AR ) — B LS A T WL 5 K il
bt 0 9O B X, LB 1 24 58.1 m, IR TE Bt U8 ) 44 14
W2 22.8 m, SRR A — RS IR A Q0 E 4 BT R,
Jdbmil e &R X FERSFWMES s, K4ERWE, —Br i
AV IR Bk B 5 ) (A2 1m) ) A7 % I ko B 5 054 i
WK,

5 deimilERmEKEERST(BA:m)

Fig. 5 Main dimension of curved suspended area in

north end (unit: m)

3 HmTmHEEIR

3.1 BT
B4 BEERE—HESRE S AL I B 7 4 26 3 EL YR R 15 02 52 B 4 1
Fig.4 The first-order vibration mode of B T DL R T T A R LA B2 SR
the global model KL B A T T 5 5 R R LAV
L S 2 7 X A — B 00 O B e L 0 & s Bl A8 R o7 T AR AT A 107 2
#1.90 Hz, 4b F AATH % 1.25~2.30 Hz JG [ P, i pk36 Z N A B AT E AT A 2 i (SR 3 A R

Sy AENATf 384 T A A IR, ek HE R AT 87 18 B BEA . WEY(GB/T 51228—2017)4 12& a7 15 .



104

H O R

527 %

Fv(zf)Z«/;Qi[aisin(Zinft—ga,-)] (1)

A o M EEAAT NBIAEG Q A NI IA L 0.75 kN;
i AT BB BB £ AT R A — B E IR R
1.90 Hz; ¢ 2y i G305 T ), A s 5 0, R 555 4 B iy 280 3 )
P15 0, 09 565 B A 280 A4 400 6 AR A 5 N PR T 3 B2 Al vh
T A R T 3 B, N3 1 TR .

F1 ZABHITENTHMEX FHNEFMELA

Table 1 Load frequency, dynamic coefficient and

phase angle of the free walking by crowd

HRAENE HEFE/MH AARTa  HEA
1 1.25~2.30 0.37(~1.00) 0
2 2.50~4.60 0.10 /2
3 3.75~6.90 0.06 /2
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Fig. 6 Load-time curves for free walking by crowd
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Fig. 7 Distribution of the excitation points for free

walking by crowd
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Fig. 9 Load-time curves for walking by the pedestrian
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Fig. 11 Schematic of excitation loadcases
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Fig. 12 The number and positions of the chosen

vibration response points
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Fig. 13 Vibration peak acceleration of the floors under

the excitation loads of different loadcases
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Table 4 Results of the vibration peak acceleration of the floors with or without TMD
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5 0.117 0.034 0.044 70.9% 62.4%
6 0.087 0.026 0.034 70.1% 60.9%
1 0.071 0.021 0.027 70.4% 62.0%
2 0.093 0.027 0.035 71.0% 62.4%
3 0.103 0.030 0.039 70.9% 62.1%
A A R
4 0.102 0.030 0.038 70.6 % 62.7%
5 0.092 0.026 0.034 71.7% 63.0%
6 0.074 0.021 0.027 71.6% 63.5%
6 it (2) E B M &5 # v, 78 B 7 T AR N R AT 5 17 88038

A SCE X B 2 2 I RE M OB K BT AR T =
JR B AR TR IEAT T AT S B A M, BN R Y AT I B
SR T Sk SR FH 22 R AR5 i BELJE A e R 5 04 4R 2
Wi S, A5 DA R B4

(1) A B A X v [ J22 e o 38l £ 28K, TR) B %o = )22
NI B B o it o 98 b 28 A it 7 AR R s i Bl 0
HEEREIN T 245 LA b SR R WA I B R 0.045 m- s Y
KE0109m-s *. ZZFEMMBERT, 2 ANA R
S T 3 A B R 5 SR R W BE S 0.109 mes Y, B
0 T8 BN BEAT A A 27 2B 0 8 i e R WA L o 0 oKy
0.195m-s 7, Wik, X FEZRERBHLEWER, FE
2 J2 0 5 TR) B e Jon e 28Rl L O AR G S BN B0 B G B
(25 AT N BB N T % 5, T 35 HCRE S R ) 1 s A 2l o i
T

Jil T, A T R s Y S0 00 4% Bl i {8 2 S 0.193 mes 7,
25 T P 0 A 2 I B (0.102 mes™ %), B X
Pt B B K IO B Bk, LN AR O & 35 13 2SR 45
(IS X HIMIAE Ay 3 8 SR 51 ) S TR B SRy 5 B

(3) X F I8 K B Bk £ 2 88 55 % F TMD 38R 1 it
F, 5 b Al B TMD (9 S iR 58 o 71.7 06, F S 98k 52
70.4% 5 ¥ 51 43 A B TMD #8848 4R R R 63.5% , F
P udi % % 61.9 %6 , 76 KT v B Pk I 2 4 55 b 4 b A 8
TMD I8 SR T 76 I0E B Pk A ¥ 5) 43 §iAi & TMD
P4 Ul 8%
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