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Key points for calculating inclination of buildings on liquefiable soil layers
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YUAN Xiao-ming, MENG Fan-chao’, MENG Shang-jiu, SUN Rui
(1.Institute of Engineering Mechanics, China Earthquake Administration, Harbin 150080, China;
2.Heilongjiang Engineering College, Harbin 150050, China)

Abstract: The liquefaction in earthquakes will cause the inclination of the buildings and lead to their loss of functions. No numerical
methods, however, can simulate the behavior of the phenomena at present. To search for the key points in the potential numerical
method of calculating the building inclination due to soil liquefaction, the simple shaking table test is conducted and the relationship
of the inputting waves, the vertical dynamic stresses, the pore water pressures and the building settlements are investigated in the
paper. The results indicate: (1) The pore water pressure model used in the potential method must be suitable for simulating the
process of water pressure rising during the irregular loads and can exactly calculate the difference of the pore water pressures under
the incident loads with same peak amplitude but different forms; (2) The pore water pressure model should be able to disrcribe the
pore water pressure variation due to the anisotropic property of soil and can distingush the difference of the water pressures due to the
compression and extension stresses; (3) The pore water pressure model should be able to calculate the effect of the consolidation
ratios on the pore water pressure variation and can attain the actual process of water pressure for the soil below the buildings; (4) The
potential method should be able to follow the tracks of the deformation process of the soil layers with the increase in the pore water
pressure.
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Fig.1 Gradation curve of the subsoil
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Table 1 Sensors and their index
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Fig.2 Sketch of test model and sensor distribution
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Fig.3 Vertical dynamic stresses on two symmetrical
bottoms of the building model
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Fig.4 Pore water pressures under two symmetrical
bottoms of the building model

FERE RS, IS AR FLRRAK R ) PR
) B, AEAE 2.3 s ZE AR M FLISUK s A —A
B AR A, AR IS SRR AR LK R
papsSy hus| A/
3.3 SEHINTFRTH AR A E AR

K5 s T AR RO RR T A R B I RS G
5. FTLAE R, WIRRIV AN IR BB RS - i 52
RGeS0 — (0 T00 w5t S S % 6T 5 B
IF, 53— O 00T RIS RE B IS AT P s i 2k
N ERAIRES LS IS ATIR A e . TR,
A K A RE B TT AR S AR ZE A K, AR 4 3,
Sa SAUMR I TR, LT B WAL )

.



690

i
+

b 2007 4F

2 3 4 5 6 7 8

— AL ERE I
T R ERE R

d/cm

----

,5 L

B 5 BBYLAD PRI R R R R
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Fig.6 Relationship of acceleration incidence and vertical
dynamic stresses on two bottoms of building model
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Fig.7 Relationship of vertical dynamic stresses and pore
water pressures on two bottoms
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