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Seismic Test of the Concrete Structure of Multi-story
Hollow Block Buildings

FANG Donghui

(Jincheng College s Sichuan University s Chengdu 611731, Sichuan s China)

Abstract: To study the seismic resistance of the concrete structure of multi-story hollow block
houses, seismic tests were carried out on the concrete structure of a model six-story hollow block
house, scaled 1:5. Model parameters were selected according to actual prototype parameters and
requirements of the similarity theory, and horizontal and vertical loads were applied by an electro-
hydraulic servo loading device and hydraulic jack. A dynamic characteristic test, seismic response
analysis, structural maximum seismic response, and displacement response analysis were carried
out. Results showed that, with increasing degree of damage, the natural frequency of the model
structure increased while damping ratio decreased. Seismic effect on the multi-story hollow block
building model with core column was strong. Under strong earthquakes, dynamic characteristics

of the structure changed greatly, and the failure layer displayed the maximum response of the
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building structure. When the acceleration was 125 cm/s, the maximum displacement of the struc-

ture was 2.73 mm, lower than the standard value, indicating that the model structure had certain

ductility.

Keywords: hollow block; concrete; structural seismic performance; seismic response
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Table 1 Main parameter values of the model
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Table 2 Average strength of wall materials
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Table 3 Design parameters for the model and prototype
pa—_— TR —ZB% CEeN ZEQR O WEDEK HZEBR B SYMWESN  SYMESN  BEH
" % g 9 i R 3 % 9 i W BRMEME Fex B Fe /1
LR e 1.5 1.5 1.5 1.5 1.5 1.5 1.5 15 15 22.66
J A MU10 M10 M10 M10 M8 M6 M6 775.39 kN 1 008.39 kN 583.15
R MU10 M10 M10 M10 M8 M6 M6 47.42 kN 62.00 kN 23.47
155 71 520 / MPa 4.1 5.6 8.2 4.7 8.7 1.3 1.1 22.31
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Fig.1 Loading device
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Table 4 Seismic response analysis results of the model

AR R AN EEWE(E 125 cm/s” AN B BEWE(E 250 em/s?
JZH 1 2 3 5 6 1 2 3 4 5 6
JZ [E] 2 /mm 0.91  0.91 0.87 0.82  0.71 0.53 1.94 2.16  2.31  2.21 1.85  1.16
T HZ ML /mm 0.91  1.82  2.71  3.53  4.25 479 1.94 411  6.42  8.63 10.49 11.66
fNEEEE R R/ (em » s72) 5091 92.82  123.92 158.74 186.44 210.15 105.33 190.74 245.54 300.76 321.65 362.44
AR BE B/ R 1 1 1 1 1 1 2 2 3 2 1
J2 1843 % /mm 1.01  1.02 1.02 1.04 0.94 0.73 2.07 214  2.36  2.54 244 175
ok HZ P/ mm 1.01  2.04 3.07 4.12 503 577 2.07 418  6.55  9.11 11.51 13.27

fNEEBE TR/ (em » s~ 2)  50.64  97.72
e W B/ 2% 1 2 2

158.79 172.63 209.24 242.91  94.52

185.55 249.54 274.56 316.11 370.51
2 1 2 3 3 3 2 1
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Fig.3 Final crack distribution of wall
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Table 5 Measurement results of dynamic characteristics in three stages
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Fig.4 Distribution of maximum absolute acceleration
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Table 6 Peak values of lateral acceleration response of the model under different input seismic waves
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Table 7 Peak longitudinal acceleration response of the model under different input seismic waves
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Fig.5 Displacement of the front and back elevations of the model
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