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Vibration and Bending Performance of a Composite Panel Built-up with

Plywood and Thin-walled Section Steel

XIA Yong-hui, ZHENG Xiao-yan, WEI Jian

(College of Civil Engineering, Nanjing Forestry University, Nanjing 210037, Jiangsu, China)

Abstract: A steel-wood composite panel composed of cold-formed thin-walled steel plate and plywood
connected with structural glue and screws was developed. The influences of the steel plate thickness,
plywood thickness, composite panel height and span on the natural vibration and bending performance of
the composite panel were analyzed. And a more effective and simpler comfort criterion was proposed. The
results showed that the plywood and the thin-walled steel plate could be well combined together.
Increasing the thickness of the steel plate and the thickness of the plywood could significantly improve the
bearing capacity and vibration comfort of the composite panel. The panel was recommended to for
residential or office buildings with floor spans no greater than 3.6 m.
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Fig.1 Structure and appearance of steel-wood

composite panels
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Tab.1 Experimental factors and levels

S ES K
AR UR (A4 ; WU (B4D
Jis &R JE B /mm 11; 14; 18
AR J5 FE /mm 1.0; 1.5; 2.0

N A4l 65 75; 85
AURR 151 B /mm
B4: 90; 100
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Tab.2 Manufacturing parameters of steel-wood \
composite panel samples [ =
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Fig.2 Acceleration sensor and displacement

measuring point arrangement
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Tab.3 Vibration test results of steel-wood composite panels

.- HT}E};&E@ “'%ﬁ)jui%fg/ RE H R A/ ﬂl%ﬁ)jui%@
z (m-s™) Hz (m-s”)

Al 21.01 1.54 Bl 20.03 0.83

A2 20.91 1.5 B2 21.98 0.68

A3 19.79 1.46 B3 21.49 0.43

A4 21.28 1.01 B4 26.4 0.19

AS 21.25 1.09 B5 29.31 0.2

A6 17.35 1.17

A7 23.7 0.95
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Tab.4 Vibration intensity of group B composite

panel samples

s Bl B2 B3 B4 B5

a,/ (m's™?) 0.0159 0.0080 0.0085 0.0069 0.0065
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Tab.5 Finite element simulation of dynamic response of

composite panels with different spans

2H AR B /m
5 kR
2.1 3.0 33 3.6 3.9
M /Hz 31.8 2444 2026 17.05 14.55
A /(m-s)  0.011  0.023  0.031  0.038  0.045
ME Mz 30.6 2657 2203 1855 15.83

B /(mes %) 0.009 0.018 0.023  0.028 0.035
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Tab.6 Characteristics moment and failure moment of

steel-wood composite panels

/(kN-m)

ST RESH BORSHE | &5 RIESHE RS
Al 14.14 19.2 Bl 3.699 5.19

A2 17.76 19.96 B2 5.329 7.355

A3 18.76 20.73 B3 3.643 7.476

A4 12 14.98 B4 10.83 16.9

AS 14.9 15.9 B5 11.59 18.75

A6 9.95 10.98

A7 13.73 21.46
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Tab.7 Maximum span of steel-wood composite panels

/m

WS W% ASEE WS W% WASEE
Al 35 39 B1 2.8 32

A2 3.7 4.2 B2 3.1 3.5

A3 3.8 4.3 B3 32 3.6

A4 33 3.8 B4 35 39

AS 35 4 B5 3.8 43

A6 32 3.6

Al2 34 39

27 5oR, STIRAL IR, AU AR
AR 3.6 m; RIS A EEIT 3.0 m.

3 4

D ZRARH AW IH AN BT, &FERE &
52 IV REY BRI R VT R i S <3.6 m.

2) M4 LS HERE AN AR BE S Sk A RE R, #R
A DU 358 bR R 3 ) SRS AV IE B, 4 n A
AR RE IR A F A

3) AUERIRI R RGN, T DA g A AR 1) R e
71, AB[FI £ BARIREN EFIE T . o PR 3 BUBR ) PR 455
F s B R AR, SZIE T e FH A SR B

4) U BYRT BV LA R B IE R, R A
B FSSHAMET, WU B R AR 1 W
KT UM, BAEEGRIAE S HE RN 547E
«2D

BEAh, FEN-ARARI A fE . BRI i, PR
UEZ PN 5 B B 2 80 e W PR R 5 o

EEPEE

[1] R Parnell, B W Davis, L Xu. Vibration performance of lightweight
cold-formed steel floors[J]. Journal of Structural Engineering, 2009,
136(6): 645-653.

[2] BETOC, LA, Vo Hs i BE T AN - YRkt - 2H A R AR BN R R B T
[1]. EARTREZIR, 2011, 44(4): 42-51.

JIA Z W, ZHOU X H. Experimental study on vibration performance of
cold-formed thin-walled steel-concrete composite floor[J]. Journal of
Civil Engineering, 2011,44 (4): 42-51.

[3] ARG, bk, BB, & RBURER-TT IR A R Y ) 2 R
WIRBE T[], RILE 24K, 2008(1): 96-102, 111
LI Y S, SHAN W, HUANG Z B, et al. Experimental study on
mechanical properties of profiled steel plate-bamboo plywood
composite floor[J]. Journal of Building Structures, 2008(1): 96-102, 111.

[4] BJh, BTN, KIFE, & LR C TUN-TTIRBA SR S 1k
REWFAL[T]. T3, 2016, 46(1): 30-35.

SHAN W, LI Y S, ZHANG X H, et al. Bending performance of
cold-formed thin-wall C-steel-bamboo plywood composite floor[J].
Industrial Construction, 2016, 46 (1): 30-35.

[5] THRHE WR-BRERHAERZ S AR (D] fat: Mt
Mol KA, 2015.

YU C X. Experimental study on bending performance of section
steel-yiyang plywood composite panel[D]. Nanjing: Nanjing Forestry
University, 2015.

[6] Zhfi. V%L RETN- EA I A B S R RSP REFT U [D]. It
FA UMK 22, 2014,

WEI J. Study on vibration properties of cold-formed thin-walled
steel-Yiyang plywood composite floor[D]. Nanjing: Nanjing Forestry
University, 2014.

[7] B W AREEHRETE LT A[D]. M MMl 2014,
ZHAO ] H. Study on the comfort of steel-wood composite floor[D].
Nanjing: Nanjing Forestry University, 2014.

[8] iR, JRARH, BEVE. HR-ENAF 4k IR e L A A A AR T R
BWEIC[T]. EILE 2R, 2019(40): 54-60.

SHI Z C, SU Q T, DAI C Y. Experimental research on the axial tensile
performance of steel-steel fiber reinforced concrete composite
deck[J] .Journal of Building Structures, 2019(40): 54-60.

[9] ik, XDGHE, A, & WIUSM GFRP-IREI-Z OMIA S

W2k RE IR B R[], A BEECIBANE, 2019, 36(7): 67-76.
HUANG H L, LIU G W, ZHU H, et al. Experimental study on the
mechanical performance of GFRP-concrete hollow box composite slab
with shear key[J]. Highway Transportation Science and Technology,
2019, 36(7): 67-76.

[10] H¥%e, BRom, X)W, &5 ATH AR AN T BOZ 25 M e ik 6

WEFLLT]. WREIR T 22 B 2440 (A R FBHEARR), 2018, 27(6): 13-16.
XIAO B, CHEN Q, LIU S X, et al. Experimental study on the flexural
properties of bamboo-reinforced solid wood composite panels at small
deformation stages[J]. Journal of Hunan City University (Natural
Science Edition), 2018, 27(6): 13-16.

[11] i, BRES. K MR o iR 5h 6T 16 BE T FO SRR (7], S54RI,
2009, 25(6): 148-153.

SHE X X, CHEN J. A review of research on vibration comfort of
long-span floors[J]. Structural Engineer, 2009, 25(6): 148-153.

(KALA%W, £ 4E)





