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Tab.1 Parameters of cantilever floor members

¥t A RLAE /mm T 2 ik

GL3  H1000X350X20x24  MREEHIE Hmks
GL4  B1000X400X20%X24  HIEMEE  HEx g
GL5  B1000X400X20%X24  MHIEMEE  Hem 3
SC2 P 245X 8.0 PELTCHE KT

®2 BHBEIMRRSR

Tab.2 Cantilevered floor main truss system

LkER R ALAR /mm

RYis B 300X 300X 14 14
% 7 G B 1000 X400 X 20 X 24
PR AL L AT B 1000 X 600 X 40 <40
PRI IE AT B 700 X 600 X 50 X 50
J2& 1 S P 351X8.0

R3 VHRERTEMHERSH
Tab.3 Model parameters of the initial finite ele-

ment model

R
L TvE i P AR A/ R/ .
- (TN
(Nemm ) (kgem )
Shell181 3.15x10" 2550 0.2
Beam188 210" 7 850 0.3
Link180 2X 10" 7 850 0.3
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Fig.4 Finite element integral model of cantilever floor
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Tab.4 Parameter comparison before and after up-

dated
AR I S VAR A/
BUE T N M GBI
(Nemm )
1& IE T 3.15x 10" Uxyz + Rotxy
Uxy+ Rotxy+COM-
BIE R 2.52% 10" T Rony
BIN14(Uz)
14 WEZH
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P HER% Ab BT 7 —J& R H Mass21 BRIy 5500k
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BRI . R R A B 2 A T 4 B 4R 2 n [ 5
7 HT A B S 3)0 2.80 ,3.02,3.54 Fl14.29 Hz,

£=2.80 Hz £=3.02 Hz

@ BIMERGES

(a) First-order mode

(b) SR

(b) Second-order mode

f=3.54Hz =429 Hz

© BIMERES @ BAREES
(¢) Third-order mode (d) Fourth-order mode
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Fig.5 First 4 order modal shapes of method one
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Tab.5 Frequency of floor corresponding to differ-

ent stiffness values Hz
BN E/ (knem ')

%5 0 2.21% 2.21% 2.21% 2.21%
10° 10° 107 10

1 2.801 2.802 2.803 2.811 2.822
2 3.015 3.015 3.017 3.028 3.041
3 3.543 3.544 3.547 3.564 3.582
4 4.289 4.289 4.294 4.318 4.343

f=2.82 Hz f=3.04 Hz
\\\\

N

®) BWRARE
(b) Second-order mode

(a) First-order mode

£=3.58 Hz f=434Hz

(d) B4RIRE ol
(d) Fourth-order mode

(C) %3%}7@@&%_, =
(c) Third-order mode
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Fig.7 First 4 order modal shapes of method two
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Tab.6 Floor frequency corresponding to existing

curtain wall treatment methods

s 1 35 B9 9%/ He
7 k1 ik 2
1 2.80 2.82
2 3.02 3.04
3 3.54 3.58
4 4.29 4.34
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Fig.8 Field testing
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Tab.7 Analysis results of measured floor modes

(5183 M0/ Hz B/ % I AR
1 3.36 2.091 1% ) 41 2
2 4.13 2.325 ¢ I % 2
3 5.23 3.096 15 1] % 2
4 6.63 1.735 1 ] % 2

f=4.13 Hz

£=336 Hz

(b) HOMIREMS
(b) Second-order mode

(2) I RBUEDS

(a) First-order mode

f=5.23 Hz £=6.63 Hz

(d) B4 IRAERS
(d) Fourth-order mode
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Fig.10 Experimental mode shapes
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Fig.11 Verification of modal correlation matrix
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Tab.8 Comparison of existing curtain wall treat-

ment methods with measured frequencies

- M 55 I 4% /Hz
Fk— kT s RE—/% wED/%
1 280  2.82  3.36 16.67 16.07
2 3.02  3.04 413 26.88 26.39
3 3.54 358 5.23 32.31 31.55
4 429 434  6.63 35.29 34.54
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Tab.9 The frequency corresponding to the elastic modulus of suspension column with different series of finite el-

ement method is compared with the experimental frequency

. R R TTAS R G2 B0R% 1 AL 1 2 SR
4% /Hz 1x10° 5% 10? 610 7X10° 810 9x 10 1X10°
1 3.36 3.30 3.37 3.45 3.46 3.46 3.47 3.47
2 4.13 3.76 4.06 4.08 4.10 4.11 4.12 4.13
3 5.23 4.64 5.15 5.18 5.21 5.23 5.25 5.26
4 6.63 5.70 6.35 6.39 6.43 6.45 6.47 6.49
5 7.38 6.85 7.46 7.50 7.54 7.56 7.58 7.59
6 8.08 7.86 8.31 8.34 8.36 8.38 8.39 8.40
B MR 22/ % 1.8~14.03  0.3~4.22  0.96~3.62 0.38~3.35 0~3.58 0.24~3.69 0~3.81
IR % 7.69 1.93 2.27 2.08 2.01 2.09 2.07
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(a) SR A Eke

(a) Modal comparison of the first-order mode
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(b) Modal comparison of the second-order mode
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(c) Modal comparison of the third-order mode

HRICHRE (£=6.35 Hz)

IR (/,=6.63 Hz)
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(d) Modal comparison of the fourth-order mode
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Fig.14 Comparison of finite element and experimental

modes

XF Eb 43 BT PR T R 5 i 4R sh S, R 2R
QA I W TV S T O =7 v R N 1
3.37 Hz, ik % W a8 450 8 4 3.36 Hz, # X i 22 K
0.3% , 1 6 B4 - 21 22 0 1.93% , H B IR 7 W)
AR 25 FUTER A A5 0 B K A ) W R
M 2% P8 e 1% B 20 NI B 5 B

LV

4 & g

1) % BEBAT 1) P b 7 ik % 18 s Bk 0 B i 1) B2
M 2 A 2 T B, G — [ 00 23 R SIS0 00 3R 4 R X 13 2
I3 16.67 % F116.07 % , iR 228K, HAT FRIT IR Y
IS 41 R W 5 B AR

2) BB RN JG A ROTRE o Hr 4 2R 5 5
W25 R & LR o 5 ORT T2 AN B i A AR
AL, B B ATAON G A BRIT BT B R 2 1 1 B
I R A 45 4 6 00 3 i 1 I AR DB S AT R 15
ZEJL ] 16.67 0 M116.07 6 AR 500 0 BN, 4k 2
Wy S o PR AR SRR A S HERE 2 AU B A
PR, 2w HC5E e AT RE S BB A R TR T o

3) ME S IR SRS o M = 0 58 N B EE F A
VR G 38 B VTl B LRl o HE 58S 29 RO B B2 4
BE— 2P UESE T 4 05 A5 AR S A 1 ) B 6 A 3R S A A
P AEAS AT 280 4 50

A

B/
w



55 6 3] SR 45 « 0 B XoF 2 P RS 5 IR Sl 25 2 o % A6 AR AL Ty 1 1197
o % s t XIONG Huili. The relationship between glass curtain
. wall structure and main structure in architectural engi-
1] SCHOBER H,SCHNEIDER J. Developments in struc- . . . .
tural glass and glass structures [J]. Structural Engineer- Z:::igﬂ. (hine Construction. 201209) :250°261. (in
I Intemational, 2008, 14(2) ;84757 o [10] 527 0 B B4 B o 77 02 6 7l B e o
2 igﬁﬁgﬁ;iiii(ﬁ%’ziﬁ;;ffﬂ&*WF‘ o RS TS BF 5 (3 S04, 2013,
HUANG Xiaokun,ZHAO Xi'an,LIU Junjin,et al. 30-year i;j[(;i)akljlfgifng YU Wei. Design and research on
development of curtain wall technology in China [J]. Ar- ) .
) ) o steel structure of theme hall of international exchange
5] ;ﬁjz;figilgic’;zf:; 2;1;;;8;2;};;;;;;%1? center of China petroleum equipment industry base [J].
O] . A TR 2000.42(9) 712, Architectural Structure, 2013, 43 (S1):1318-1322. (in
Chinese)
HUANG Baofeng, LU Wensheng, CAO Wenqing. Dis- ) ) -
cussion on seismic performance index of building curtain FIL ST SRR EL 1 5 T R LA A
wall [J]. Journal of Civil Engineering, 2009, 42(9) : PERBRUIRHITE LI AT RS 2011 4400 42751,
7-12. (in Chinese) JIA Ziwen, ZHOU Xuhong. Experimental study on vi-
(U] RERET M WSO . g s b M R 2 bration performance of cold-formed thin-walled steel-
SRR 2 SR i (1] . A TR 2014, concrete composite floor [J]. Journal of Civil Engineer-
17(S2) :235-240. ing,2011,44 (4):42-51. (in Chinese)
REN Xiangxiang, LU Wensheng, CAO Wenqing. Shak- [12] RpHE, KR, RER 0T RXME R LS
ing table test method for building curtain wall consider- i P33R 3 B Sr A (1], TR D), 2012, 29 (A1)«
ing seismic response of main structure [J]. Journal of zelzzt.
Civil Engineering, 2014, 47 (S2) : 235-240. (in Chi- WU Qingxiong, HUANG Wankun, CHEN Baochun.
nese) In-plane vibration modal analysis of through concrete
(5] RIS ER L IS AL e R A S 55 R R 4L filled steel tube arch bridge [ J]. Engineering Mechanics,
WP REPERERTFE [ 1] . 245454 . 2010.,40(6) : 63-66. 2012,29 (11):221-227. (in Chinese)
WU Yue, GUO Yihong, SUN Xiaoying. Study on seis- [13] DEVIN A, FANNING P J, PAVIC A . Modelling ef-
mic behavior of cable-supported curtain wall structure of fect of non-structural partitions on floor modal proper-
Beijing New Poly Building [J]. Architectural Structure, ties [ 7. Engineering Structures, 2015, 91:58-69.
2010, 40 (6) :63-66. (in Chinese) [14] SETAREH M. Vibration serviceability of a building
[6] LIM,WANG Y Q,TAO W, et al. Research progress floor structure. I: dynamic testing and computer model-
on wind-resistant and seismic performance of glass cur- ing [J].Journal of Performance of Constructed Facili-
tain wall supported by plane cable net [J]. Applied Me- ties, 2010,24(6) : 497-507.
chanics and Materials , 2014(578/579) : 790-794. (15] 2 pRaR, WBL, GRAE 20, 3 RS B P b s 2 Y AT 67
[7] HU X,GAO Y T. Wind vibration effect on unit glass RS AR ] (7). @S, 2018(17) :34-37.
curtain wall considering the turbulent wind [J]. Ad- LI Qingwu, HU Kai, NI Jiangong, et al. Pedestrian com~
vanced Materials Research, 2011, 255(260) : 836-839. fort analysis and vibration control of a long-span cantile-
[8] 4BWE. T#:, B . 5 T 1% b Ik 55 55 5L 25 My 0 3 14 4% ver floor structure [J]. Architectural Structure,
FE TS [J] . 254 TR0, 2010, 26(4) : 26-30. 2018 (17):34-37.(in Chinese)
QIAN Peng, WANG Jian, ZHOU Jianlong. The influ- [16] B 5. RS T K A2 Pk &5 g 158 Al s o] 4k 3l 67 3 2 70 7
ence of glass curtain wall structure on the main structure W5 [T] . A5 ,2018(S1):410-413.
design in a project [J]. Structural Engineer, 2010, MAO Junyi. Vertical vibration comfort analysis and
26 (4):26-30. (in Chinese) check of long-span and long-cantilever floor [J]. Archi-
[9]  REHH . A TR PR 5 BRI E R tectural Structure, 2018 (S1):410-413.(in Chinese)

[J]. thAe % ,2012(9) :259-261.

[17]

IRHIT S, 300 B e AR U 4 2 BB AT N 45 F A LA



1198

/) I

w5 2

W %41 B

[20]

[21]

[24]

114 2 b 5 A0 AT R R R AR AR S R R BT 5 [T] . ST A
%4 ,2018,39(1) :99-108.

ZHU Qiankun, LIU Lulu, DU Yongfeng, et al. Vibra-
tion control of cantilevered steel truss floor deck consid-
ering pedestrian-structure interaction [ J]. Journal of Ar-
chitectural Structure,2018,39 (1):99-108. (in Chinese)
LAT E, GENTILE C, MULAS M G. Experimental
and numerical serviceability assessment of a steel canti-
lever footbridge [J]. Journal of Constructional Steel
Research, 2017, 132: 16-28.

CAO L,LIU J,LIJ,et al. Experimental and analytical
studies on the vibration serviceability of long-span pre-
stressed concrete floor [J]. Earthquake Engineering and
Engineering Vibration, 2018,17(2) :417-428.

WANG D, WU C, ZHANG Y, et al. Study on verti-
cal vibration control of long-span steel footbridge with
tuned mass dampers under pedestrian excitation [J].
Journal of Constructional Steel Research, 2019, 154.
84-98.

BALAR, 2R R A . AREMT 20N R Bl By KBS
HERS T EEEMTR [J] . AR TEEM,
2010(S1) :334-340.

CAO Lilin, LT Aiqun, CHEN Xin. Study on vibration
comfort control of large-span floor of large railway sta-
tion under crowd load [J]. Journal of Civil Engineering,
2010 (S1): 334-340. (in Chinese)

T, AN, TR R RS I O M R OB A A e
LM Z DT S REIC] /% =R A R AL T
PR ARBE 25 R :[s.n.],2014.

I AR, BT . PR R MBI RENE S TR S5
R R S ) AR I ATLT] L SREE 2009, 25(7) £ 5-10.
LI Yong, SHI Yongjiu, WANG Yuanqing. Global
analysis of seismic response of single-layer cable net
glass curtain wall and main structure [J]. Architectural
Science,2009,25(7) :5-10. (in Chinese)

BEIEE . FE T ANSY'S S5 H ) 35 55 4l 40 25 # it [T,
L4 TR, 2006, 22(3):11-14.

XUAN lJianfeng. Design of a curtain wall steel structure

[25]

[28]

[29]

based on ANSYS analysis [J]. Structural Engineer,
2006, 22 (3): 11-14. (in Chinese)

LAW S S, WU Z M, CHAN S L. Vibration control
study of a suspension footbridge using hybrid slotted
bolted connection elements [J]. Engineering Struc-
tures, 2004, 26(1): 107-116.

VALIPOUR H R, BRADFORD M A. Nonlinear P-A
analysis of steel frames with semi-rigid connections [J].
Steel and Composite Structures, 2013, 14(1): 1-20.
HAYALIOGLU M S, DEGERTEKIN S O. Mini-
mum cost design of steel frames with semi-rigid connec-
tions and column bases via genetic optimization [J].
Computers &. Structures, 2005, 83 (21/22) : 1849-
1863.

ZHU Q K, HUI X L., DU Y F, et al. A full path as-
sessment approach for vibration serviceability and vibra-
tion control of footbridge [J]. Structural Engineering
and Mechanics, 2019,70(6) :765.

RAFIEE A, TALATAHARI S, HADIDI A. Optr-
mum design of steel frames with semi-rigid connections
using Big Bang-Big Crunch method [J]. Steel and Com-
posite Structures, 2013, 14(5): 431-451.
Whok s, B PR 55 BREE U T AR REE S 40 i SRS
SR [T x5 L5 2 W, 2018, 38(6) « 1267
1274.

CHEN Yonggao, ZHONG Zhenyu. Signal decomposi-
tion and modal parameter identification of bridge struc-
ture under environmental excitation [J]. Journal of Vi-
bration, Measurement &. Diagnosis, 2018, 38 (6) :
1267-1274.(in Chinese)

FE—EEB A REI, T, 19814F 4 A
AT BRI 5 ) RS2
4 1) IR 20 T 3 1 B 5 F AR R B
SR Ih—1 1% RO A AR 2 N Bk
BT I AL ) (O B B2 R B )
2019 4E45 9 ) 3.

1 E-mail: zhugklut@qq.com



