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Shaking table test of a light steel frame structure with micro-crystalline foam plates
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(1. College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100124, China;
2. Beijing North Glass Sinest Technology Co. Ltd., Beijing 100125, China)

Abstract: In order to investigate the dynamic performance of a light steel frame structure with micro-crystalline
foam plates, a shaking table test of a two-story single-span light steel frame with micro-crystalline foam plates was
carried out. Three seismic waves, EL-Centro, Taft, and Zhangjiakou artificial wave, were selected in the test. The
intensity of seismic ground motion range from 8 to 9 degrees. The structure vibration performance was analyzed
through analyzing the structural natural period, stiffness, floor acceleration, and floor displacement. Suggestions for
further engineering application of the structure were given. The experimental results show that under the action of
seismic intensity of 9 degree, the internal light steel frame and wallboard skeletons were almost undamaged, except
for the partial peeling-off of the wallboard skin and the out-of-plane torsion of some wallboards. The connection
mode of the micro-crystalline foam plate and the frame could produce relative dislocation, which could reduce the
inter-story displacement of the structure to a certain extent. The X-direction horizontal stiffness of the structure had
a large degrade. However, there is no danger of collapse under the action of rare earthquake with seismic intensity
of 9 degree, which can meet the seismic resistant requirements for large earthquakes. Flexible materials are needed
to add to the reserved joints between adjacent walls to improve the impact and extrusion phenomenon between
adjacent walls.

Keywords ; lightweight steel frame; micro-crystalline foamed plate ; hanging plate mode; full-scale model; shaking
table test
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Fig.2 Connection modes between wallboard and frame
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Tab.1 Mechanical properties of the steel MPa
Eil) JEIRBEREE £, PUBISREE S, MR E,
6 mm JEEAAR 373 444 2.08 x 10°
2 mm SR 273 359 2.08 x 10°
b 6 A 544 645 2.05 x10°

x2 BB
Tab.2 Properties of micro-crystalline foam board ~ MPa
%5 PURIREE /, HURLHRE £, PRPERAE E,

A3.5 4.06 0.71 4.05 x10°

A5.0 5.20 0.82 4.49 x 103
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Tab.3  Physical properties of recycled coarse aggregate

Rt/ RUWEE  WoKF/ FEFEERY S FHARE0R

mm  (kg-m™?) % % % T/ %

5~10 2 650 4.45 9.0 48.0 4.0
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- 30 - MR OE Tl k% % ) ETRIE
x4 BEREI@mAL
Tab.4 Mix proportions of recycled aggregate concrete
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Fig.3 Layout of measuring points
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Fig.4  Artificial waves in Zhangjiakou
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Tab.5 Test load conditions

3 A % i - A Y

T R ARy R
T X 1) Y [i] TH X1 Y [

1 IR M 0.07  0.07 W 22 5 DU IR [ e 0.07  0.07 3
2 EL-Centro 0.07 0.06 AL [ 23 8 EL-Centro 0.40 0.34 L [A]
3 8 EL-Centro 0.06 0.07 X 24 . EL-Centro 0.34  0.40 XA
4 i3 Taft 0.07  0.06 M 25 . Taft 0.40  0.34 WA
5 % Taft 0.06  0.07 XAl 26 fﬂ Taft 0.34  0.40 X
6 Wk 0.0 — g | 27 M W 040  —
7 TKE O — 0.07  Hifa 28 ! TRFE Pk — 0.40  Pfja
8 /4=l 0.07  0.07 W 29 SRR E S 0.07  0.07 Wi
9 8 EL-Centro 0.20 0.17 R [a] 30 8 EL-Centro 0.51 0.43 S [A]
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1 i
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13 & R L 0.20 — i || 34 B WR Tk 0.51 — i@
14 ! B — 020 35 2 R U — 051 @
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Fig.5 Structural failure form on the north side
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Tab.6 Natural frequencies of the model structure  Hz

Bl S=EEE] X [a]—Rr Y Ji] —
23 HEL [ M 1.962 1.863
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