ERCECEHRE! R K E KR Vol .39 No.3
2022 4F 6 H Journal of East China Jiaotong University Jun. , 2022

X EHS:1005-0523(2022)03-0061-10

WA HT SRR B LR A BRI EFE E S

S

il 15 e 1 B 00 5 o [ A S

FRE LR RBHE

(1. 2B R 2 K2 AR B, TG 79 2 330013 ;2. 48 7R 2838 K 2= i 22 i
TLPE & 330013)

#

B

. RN b 3 X Ik 23 4R A At 2 R 8 L AR AR 9 47 1) 35 8 3R X 38 VA B S AR R R ) RE AE R B) 3R R 8 3% B T 89 AR B vh
F) ) ANSYS sbaX A B AT AL, 5F 5 X I 45 bbb B A FR T 77 ok xT AR A M R i L AR AT S h e T AT, S
T ABCH B T AR A AT SR L S B A AT AR AL AT T R AR M MF (M R F R ) AR RIS R R AT E R M e ST S
Bl & ALtk eg TF o A E R AR -kt AR BT M, SRR . RELHT, MuAERn LR ERK oA a
SRR F MR Ak e AT IO BE AR A AT 2R IR Bt b M MR R Bh e ik RS AA VL T o AL 40 S M AR 3 R D 65.65% 3 3F IR AR
2R Ak AR AR 0 JR BT AR MG | 40 A A 2% i 5t £ A MR 0 IR R T 4 AR ) 4.37% , hmik AL -F 3 3 n T 29 19.76% ; B &R ARARZ &
— AL v T ARAR G B AT IE R MRARE L 0 G e Rk B4R SHAR A AT 2R R L AR AR e IT o AL R AL AR AR — R B £ 20 A AR AR

o kB ATEJE
SRR AR M ZR AR AR B AV ARAR 5 IR B AT IE L A TR AT A AT I
B 5% 5 . TU375.2 XERARAEAD A

ARSI AER S AEE M E R, R LH T ARHAH R R LAERA SRS A EE S]] 4 &R B K F FIR,2022,39(3) :61-70.

Analysis of Human Induced Vibration Comfort of
Reinforced Truss Concrete Slab

Lu Huaxi'?, Liu Meihao', Wu Bitao', Liang Pingying'

(1. School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China;2. Laboratory of
Performance MonitoringProtecting of Rail Transit Infrastructure , East China Jiaotong University, Nanchang 330013, China)

Abstract: The electric vibration exciter was used to perform simple harmonic excitation test on the reinforced
truss concrete floor to determine the vibration response of the floor under different amplitude and frequency sim-
ple harmonic excitation. It used ANSYS to model and analyze the test piece, compared with the test results to
verify the feasibility of the finite element method for dynamic analysis of reinforced concrete slabs. Then, a dy-
namic analysis model of reinforced truss concrete two—way slab under artificial excitation was established, and
the influence of bottom steel plate and slab thickness (truss height) on the vibration performance and comfort of
the floor was analyzed, and it was combined with the open profiled steel plate—concrete of the same specification.
Comparative analysis of floor slabs shows that under the same conditions, the fundamental frequency of rein-
forced truss concrete floor slab is higher than that of open type composite floor. When pedestrian excitation is
applied in the center of the floor slab, the peak vibration acceleration of reinforced truss concrete floor is re-

duced by an average of 65.65% than that of open type composite floor. After removing the bottom steel plate of

5 B #:2021-08-23
E&WE  HEAKFF IS TH (51868022) ; VLI 4 27 T RHLIH (GJJ180300)



62 SN I TN

R 2022 4

the reinforced truss floor bearing slab, the fundamental frequency of the reinforced truss concrete floor is reduced

by about 4.37% on average, and the peak acceleration increases by about 19.76% on average. And the thickness

of the bottom steel plate also affects the vibration comfort of the floor slab to a certain extent. The increase in the

thickness of the floor slab can significantly improve the vibration comfort of the reinforced truss concrete floor

and the open profiled steel plate—concrete composite floor.

Key words: steel truss floor deck; profiled steel plate; vibration comfort; finite element analysis; pedestrian ex-

citation
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Tab.1 Parameters of steel truss concrete floor

Length Width ~ Thickness  Base plate
Floor
mm /mm /mm model
Bl 1 800 600 100 TD2-70-600
B2 1 800 600 120 TD3-90-600
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Tab.2 Parameters of reinforced truss floor deck mm
Diameter of steel bar
Model Formwork thickness Truss height
Upper Bottom Abdominal bar

TD2-70-600 8 8 4 0.5 70
TD3-90-600 10 8 4.5 0.5 90
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Fig.1 Cross—section view of floor specimen (Unit: mm)
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Fig.2 Layout of dynamic analysis test sensor
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Tab.4 Acceleration amplitude of reinforced concrete slab excitation

Waveform frequency/(mm/s?)

Floor Magnitude/N
5 Hz 10 Hz 15 Hz 20 Hz
5 2.47 11.62 34.23 54.12
10 5.37 25.46 59.14 110.34
B1
15 9.12 35.34 88.98 167.839
20 11.87 51.13 119.68 227.48
5 1.76 7.89 18.65 33.45
10 3.85 14.53 36.12 67.34
B2
15 5.73 22.12 57.23 103.47
20 8.03 29.34 70.32 140.34
I EHE R W, TE /N (E Y 17 35 a7 484 2L AR x5 WMHEMRERLEEOM BN
FR il b T 3 PE oy B B T 2 YR B 1 B ) B Tab.5 Material properties of reinforced concrete slab truss
F o O {5 AR O (1 2 SR AR O AR o B RO Elastic modulus ~ Poisson’s  Density/
WAL ) MK T R O E 40 88K O Matecial IcPa o (kg
JEERROR B K, HLAE AR R R T, B2 Al i Conoretre 395 02 5 500
WEAEAH AL T B1 ARG 29080/ T 38.62% ., Hi i n]
HRB400 rebar 200.0 0.3 7 850
L, R 0 R T W N K2 B IR
45 20 i HPB300 rebar 210.0 0.3 7 850
Y )X o
Q235 steel plate 206.0 0.3 7 850
2 —
HIRTT B Q345 steel plate 210.0 0.3 7 850
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(b) Reinforced truss concrete floor

3 EEAMRTEE
Fig.3 Finite element model of floor
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Tab.6 Comparison between test value and simulation value of natural frequency of floor

First order frequency

Floor
Test/Hz Numerical calculation/Hz Error/%
B1 52.53 54.84 4.40
B2 60.75 62.84 3.44
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Tab.7 Floor model and size parameter

Floor Length  Width  Thickness Thickness of mold

/m /m /mm /mm
HJB-1 7.2 3.6 130 0.8
HJB-2 7.2 3.6 140 0.8
HJB-3 7.2 3.6 150 0.8
HIB-4 7.2 3.6 160 0.8
YXB-1 7.2 3.6 130 1.2
YXB-2 7.2 3.6 140 1.2
YXB-3 7.2 3.6 150 1.2
YXB-4 7.2 3.6 160 1.2

®8 TD4 WEHREKIRESSH

Tab.8 TD4 reinforced truss floor deck model parameter

mm
T Diameter of rebar
Tuss
Model ) Thickness
height Upper Bottom Abdominal bar
TD4-100 100 130
TD4-110 110 140
10 5 10
TD4-120 120 150
TD4-130 130 160
IR R ARC]
‘ o~
100 \, 200 \, 200 J, 100
600

B 7 YX75-200-600 JE Z §X 45 & E E (£ 4 :mm)
Fig.7 Sectional view of YX75-200-600 profiled steel plate
(Unit:mm)
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Tab.9 Natural vibration frequencies of different types of

floors Ha
Floor First Second Third
frequency frequency frequency
HJB-1 21.24 33.12 44.58
HJB-2 22.77 35.35 44.89
HJB-3 24.28 37.43 45.23
HIB-4 25.78 39.26 45.76
YXB-1 17.68 22.33 26.30
YXB-2 18.86 23.98 27.90
YXB-3 20.04 25.32 29.21
YXB-4 21.26 26.50 30.88
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Fig.9 The first three modes of HJB-1 and YXB-1
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Fig.12 The influence of floor slab thickness on floor slab
vibration response
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