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Vertical vibration modal analysis of long-span prestressed

secondary beams floor system in gymnasium
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Abstract: The construction project 3% (gymnasium) building of Core Area Primary School in Tongliang
county in Chongqing was taken as the research subject. The vertical vibration modal of long-span
prestressed secondary beams floor system was analyzed on simulation. Then the analysis results were
compared with the measured results to evaluate the control effect of vertical vibration comfort, and the
main conclusions include: the results of the modal analysis of the established accurate finite element model
of the long-span floor on the basis of the modeling method are close to the measured results, and the

relative error is about 5%. The simulation analysis and engineering measurement show that the first three
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order vibration modes of long-span floor are dominated by vertical vibration. The fundamental frequency of
the structure meets the requirements of the current relevant codes in China, and the vertical vibration
comfort conforms to the standard. Compared with the long-span floor which has no bottom plate, the first-
order frequency has the smallest increase and it increases by 19.9% after adding bottom plate, which shows
that the increase of bottom plate can effectively control the vertical vibration of long-span prestressed
secondary beams floor system.

Keywords: long-span floor system; prestressed secondary beam; vibration; comfort; modal

W 7 B SO e BT B R P S TR A 1) B L AR SR R BELJE Uy e K R . e N B R T L 2R A AT
RE 7 AR B B a0 4R 2l o DT 5 1S o8 FH 2 19 AN o 8 20 B A

B0, 1 7 B T R B SR L IO XN i B 37 B AR ) 2 SR B S 0 KR 4R 70 [N 2 SR )
RE T B 2R 25 K 7 G 0 A0 B ok« 10LJR) 08 SR P O 5 TR,y o SR e L A A R R < A K T ) A
BTN S UG L DT T LA R /N i P A v B DR AR DA i BT R FE R I RS 5 P R TR
B B TN ) U R S o b TR S T A M E 0N | i A R R G N S 2l B B A (8 e A R T E B
PR EFIE BE A, D 1 /N N SR RN T L BE B R S AR B . 220 U 58 L IR A R i TN T R Y
B~E Rl BURBS WO SR BE T 5 R DE IR

QOO el GOOOW

3.6 8.4 8.4 8.4 42 | 42 [ 3.6
3.0| 3.6 [2.12.12.12.1]2.12.12.12.1[2.12.12.12.12.12.12.12.12.12.12.12.1| 3.6 | 3.0 o
A | sl e s sl ol s sl el bl o s sl ol s s sl B | | =)
F (=] T T F
O o HER RESERE ¥ « Q
52 AR S i Pl “l
Sl il of 14 Pyl "=
<« = AR : i i PRl e <«
I I ; 1 X ol
v ! ~ ! v
I i 008 80 I
=N ; ! XI5 ‘ ! ;
o |5 | e | =
o |® — H I g 4 I - L :9‘
< il | <
[N 1
© ;
EENE B : § :‘ % % ! g3
Onr H INEREI T T
0| N M | ol o
d N i X i [ -]
o il wi |4 ! =
o s N ] I o
Ok HEFUREFELEFURRTUEI] L)
9 I S SN S Y RN S S (Y P S S — — S S — - =
e 3.0(3.6 2.12.12.12.1/2.12.12.12.1{2.12.1]2.12.1]2.12.1]2.12.12.12.1]2.12.1| 3.6 | 3.0 | ©
36| 42 | 42 8.4 8.4 8.4 42 | 42 | 3.6
49.2

OO © © O0OWOW

Bl 2ERSZLAMTEGEE (B :m)

Fig.1 Structural plane layout of the second floor
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Fig.2 The FEM features of the long-span floor area
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Tablel Simulation analysis result of long-span floor’s dynamic characteristics

A R4 % /Hz
P PR
i A TR AR
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Fig.3 Vertical displacement contour of three lowest order vibration modes
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Table 2 Comparison of natural frequencies between analysis and measurement Hz
H R4/ He AL 53 A bRl HRAXF R 22/ %%
[ 7.572'1 8.000 5.35
2 9.975 5 10.563 5.56
e 13.248 1 14.000 5.37
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